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Preface
 

This literature search was done with the intention of providing pertinent informa
tion in regards to establishing an asparagus industry in Central America and 
Panama. The information contained in this collection or packet hopefully addres
ses this issue. Art asparagus industry consists not only of asparagus production but 
also of the successful marketing of the product, both fresh and in a processed state. 
For this reason I sought to find as much published information regarding post har
vest handling and packaging of asparagus as possible. As the search progressed it 
became evident that there is a paucity of published information in regard to post 
harvest handling, marketing, and also in publications that address the processing of 
asparagus. General information exists but nothing specific. -This packet reflects 
the current state of published information on asparagus. 

I have included considerable information concerning production, which covers es
tablishing the plantation, weed and pest control and cultural practices. Much of 
this information is current and applicable while some will be outdated or in other
wise of little use. The reason that some of this information may not be applicable 
is that all these manuals and pamphlets were written for production of asparagus in 
a temperate climate. In most areas of Central America many of the cultural prac
tices will need to be modified because of the year round growing conditions. 

Some of the manuals or pamphlets may contain conflicting information or may ad
dress a certain set of circumstances that will not be duplicated in Centrai America. 
The potential producer and exporter of asparagus should be cautious in his inter
pretation of this information as it applies to his particular needs but should also be 
assured that every effort has been made to include correct and applicable informa
tion. This information combined with the sound judgement and experieuce of the 
producer/exporter and of the members of the PROEXAG team will produce the 
best results possible. 



Abstracts of Articles and Documents
 
Contained in the Actual Packet
 

Articles Dealing with Production and General Information
 
P-Series Articles
 

Article
 
Number Title and Description
 

P1 	 Physiology of asparagus (Asparagus officinalis) as
 
related to the production of the crop. A.R. Robb,
 
New Zealand Journal of Experimental Agriculture,
 
1984, Vol. 12: 251-260.
 

A good general overview of the asparagus plant and
 
the relationship between physiology, management
 
practices and growth of the plant. Emphasis on
 
areas such as bud break and carbohydrate movement
 
can help the producer understand the importance of
 
climate and cultivation in determining how to
 
manage his plantation.
 

P2 	 Desarrollando una Industria Naciente de
 
Esparragos. Samuel R. Daines, unpublished article,
 
1987.
 

Describes the potential for an asparagus industry
 
in Central America. Covers the area of Marketing,
 
both potential markets and existing competition,
 
and also describes some of the costs and benefits
 
of this industry.
 

P3 	 Establecimiento de la Esparraguera Orientada a la
 
Produccion de Esparrago Verde. Wilson. Jimenez,
 
unpublished article written for Fundacion Chile,
 
1985.
 

This article is a brief but good description of
 
how to establish.the asparagus plantation. Covers
 
preparation of 'the soil, fertilization, pest
 
control, and care and planting of the crowns.
 

P4 	 Establishing the Commercial Asparagus Plantation.
 
Frank H. Takatori, Frank D. Souther, William L.
 
Sims, and Brian Benson, University of California,
 
leaflet 21165, July 1980.
 

This pamphlet is a good overview of the entire
 
asparagus planting process, written as a guide to
 
help Californian producers. It covers field
 
selection and land preparation, and describes the
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three common methods of planting asparagus:
 
Transplanting Seedlings, Direct Seeding, and Crown
 
planting. The advantages and disadvantages of
 
each method are listed.
 

P5 	 Establishing the Commercial Asparagus Plantation,
 
a Spanish Translation. Frank H. Takatori, Frank D.
 
Souther, William L. Sims, and Brian Benson.
 
University of California, leaflet 21165, July
 
1980.
 

This is a spanish translation of article P4 that
 
was provided by SRD Research.
 

P6 	 Direct-Seeded versus Crown-Planted Asparagus. W.J.
 
Clore and R.E. Early, Washington.State University,
 
Bulletin 838, October 1976.
 

A description of two methods of planting
 
asparagus, direct seeding and crown planting.
 
Covers methodology used and gives results in both
 
marketable yields and spear sizes. Inclddes data
 
on a 6 year comparison between type of planting
 
and plant density.
 

P7 ommercial Growing of Asparagus Farmers Bulletin
 
No. 2232, U.S. Department of Agriculture, 1972.
 

An older but still uscful description of the
 
commercial asparagus plantation. Topics covered
 
include climatic and soil requirements, preparing
 
and fertilizing the soil, crown planting,
 
cultivation and marketing. Some of the
 
information in this pamphlet is cutdated,
 
particularly that on varieties, but much is still
 
useful.
 

Pe 	 Washington Asparagus Production Guide, Cooperative
 
Extension, College of Agriculture, Washington
 
State University, January, 1982.
 

A good, concise description of how to establish
 
asparagus production in Washington State.
 
Includes information on both crown planted and
 
trantplanted seedling methods. Good cultural
 
practices are described as well as recommendations
 
for weed and pest control.
 

P9 	 Asparagus Production in California, Frank H.
 
Takatori, Frank D. Souther, James Stillman and
 
Brian Benson. Division of Agricultural Sciences,
 
University of California, February 1977.
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This bulletin describes asparagus growing, methods
 
or establishing new plantations, the effects of
 
plant density on yield, and recommended cultural
 
practices for maintaining a productive planting.
 
Also includes information on weed and pest control
 
and the influence of time and duration of harvest
 
on yi3ld and plantation life.
 

PI0 	 Establishment and Production Costs for Asparagus
 
in South Central Washington, 1983. Cooperative
 
Extension, College of Agriculture, Washington
 
State University, November 1983. Bulletin 1228.
 

This publication describes the projected 1983
 
costs and returns for establishing and producing
 
asparagus in Washington state using the seedling
 
transplant method and the seeded-lift-drop method.
 
Certain assumptions were made. There will be
 
considerable differences between the cost in the
 
U.S. and in Central America but this article is a
 
good starting place and does indicate all the
 
different costs that need to be considered when
 
analyzing the costs and returns from asparagus
 
production.
 

P11 Commercial Asparagus Production, J.A. Schoenemann,
 
L.G. Bundy, et al., University of Wisconsin-

Extension, 1987. No. A1622.
 

A good guide to cultivars, site selection and
 
planting. Also includes information on weed
 
control and indicates what herbicides can be used
 
and their effect on different weeds.
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Articles Dealing with Harvest and Market Grades
 
H-Series Articles
 

Article
 
Number Title and Description
 

HI 	 Some Thoughts on the Length of Asparagus Cutting
 
Season, Darrel Bienz, Unpublished paper,
 
Washington State University.
 

A short article which describes some of the
 
factors to be considered in determining how long
 
to harvest asparagus. Too short of season means a
 
loss of revenue, too long of a harvest can damage
 
the stand and reduce yields in subsequent years.
 

H2 	 Twice-a-Year Harvesting of Asparagus., Campbell
 
Institute for Agricultural Research, Villagran,
 
Guanajuato, Mexico. HortScience, Vol 5, (6),
 
December 1970.
 

Asparagus plantings in the Bajio area of Mexico
 
were managed to provide 2 harvest periods.
 
Cumulative yields for a 5-year period were
 
substantially higher than those from a
 
conventional spring harvest schedule.
 

H3 	 Effect of Harvest Duration on Yield and on
 
Depletion of Storage Carbohydrates in Asparagus
 
Roots, D.R. Shelton and M.L. Lacy, J. Amer. Soc.
 
Hort. Sci. 105(3):332-335. 1980.
 

Harvesting a young planting of asparagus for 4 or 
6 weeks the second year after transplanting 1
year-old crowns, followed by harvesting for 8 to 
10 weeks the third year, reduced yields 
significantly the fourth year. Describes the
 
effect of harves.t on carbohydrate storage and the
 
storage obtained'by fern growth.
 

H4 	 Synopsis of Agricultural Code Provisions for
 
Packing Asparagus, Issued by E.B. Eby, San Joaquin
 
County, State of California, Agricultural
 
Commissioner.
 

This describes the codes followed by Californian
 
asparagus growers and packers in relation to
 
grades for size , color, and packaging. These are
 
the grades that are followed by most off season
 
producers 	and are commonly expected by buyers in
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the market.
 

H5 	 Rules Relating to Standards for Asparagus, State
 

of Washington, Department of Agriculture.
 

These pages describe the Washington state grades
 

for size, color and packaging which differ from
 

the Californian grades. These grades can also be
 

used by importers as guidelines for their own
 

packing operations.
 

H6 	 Fresh Asparagus Quality as Affected by Field Cut
 

and Holding Conditions,. J.W. Nelson, S.R. Drake,
 
College of Agriculture
G.H. Carter, R.E. Early, 


Research Center, Washington State University,
 
1977. Bulletin 846.
 

This bulletin describes a study which determined
 
of cut on the quality of
the effect of length 


asparagus. Quality was measured by the moisture
 

content, the amount of fiber, and the level of
 

ascorbic acid _n the spear. Determined that spear
 
length does not have a great influence on spear 
quality but that holding conditions and post

harvest handling are very important.
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Articles Dealing with Weed and Pest Control
 
W-Series Articles
 

Article
 
Number Title and Description
 

W1 	 Insect and Nematode Control Recommendations for
 
Asparagus, et al., Division of Agricultural
 
Sciences, University of California, December 1979.
 
Leaflet 21140.
 

Gives recommendations for chemicals to control
 
insects in asparagus and other similar crops.
 
Tells when to apply arid concentration. EPA
 
limitations are also show.
 

W2 	 Recomendaciones para el control de insectos y
 

nematodos en los cultivos de Esparragos, et al.
 

A spanish 	language version of article W1.
 

W3 	 Asparagus Integrated Pest Management, Dennis A.
 
Johnson, et al,, Cooperative Extension, College of
 
Agriculture, Washington State University. December
 
1986.
 

Describes a program that was designed to improve
 
pest, disease and weed control in asparagus
 
plantations by coordinating practices and
 
improving timing of chemical applications.
 
Describes various diseases that affect asparagus
 
and their control. Also lists herbicides and the
 
response of different weeds to these herbicides.
 

W4-W8 	 Severrl short brochures dealing with. disease,
 
insect, and weed control in asparagus.
 

These brochures are brief descriptions of a
 
particular 	 problem and/or solution. Good
 
information is available from them although some
 
may not be directly applicable to the situation in
 
Central America.
 

W4: Purple 	Spot and Stemphylium Leaf Spot of
 

Asparagus.
 

W5: Asparagus Rust.
 

W6: Asparagus Aphid.
 

W7: Fertilizer Guide for Irrigated Asparagus for
 
Central Washington.
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W8: Weed Contro] in Asparagus.
 
Articles Dealing with Prices and Marketing
 

M-Series Articles
 

Article
 
Number Title and Description
 

M1 	 Factors Affecting the Supply and Demand for
 
Asparagus in the United States, S.L. Bbuyemusoke,
 
A.H. Harrington, R.C. Mittelhammer, Agricultural
 
Research Center, Washington State University,
 
1982. Bulletin XB 0918.
 

An article that describes the various components
 
of demand for both fresh and prpcessed asparagus
 
in the U.S. A model was developed that can help
 
determine the effect of changes in any of these
 
components. Differences in demand and prices are
 
found between different regions of the country.
 
This is an interesting, though somewhat technical
 
study, that can help determine the potential
 
market in the U.S.
 

M2 	 Marketing California Asparagus, 1986, Federal
 
State Market News Service, United States
 
Department of Agriculture. April, 1987.
 

This is the most recent volume of an annual report
 
that summarizes the available data on marketing
 
California asparagus. Statistical tabulations are
 
included that cover both the fresh and processed
 
portion of the crop. Includes information on
 
shipping both domestic and imports, arrivals by
 
month in 22 U.S. markets, and FOB shipping point
 
and wholesale market prices.
 

M3 	 Marketing Washington Asparagus. 1986, Federal
 
State Market News Service, United States
 
Department of Agriculture, April, 1987.
 

The 1986 volume of an annual report compiled by
 
the Federal and State market news services.
 
Describes the marketing season for Washington
 
Aspatagus. Includes information on domestic
 
production, imports and prices. Information on
 
U.S. exports of asparagus are also included.
 

M4 	 Michigan 1985 Asparagus Season Data, Federal State
 
Market News Service, USDA, 1986.
 

Information on production and deliveries of
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asparagus primarily destined for the processing
 
industry.
 

M6 	 New Jersey 1986 Asparagus Season Data, Federal
 
State Market News Service, USDA, 1987.
 

These pages contain information on the New Jersey
 
asparagus production and Market. Includes daily
 
prices and some production data. Some price trend
 
information is also included.
 

M7 	 Prices from Principal Wholesale Markets, Federal
 
State Market News Service, USDA, 1986 and 1987.
 

Wholesale market prices on a weekly basis, prices
 
are usually given for one day of-the week or as an
 
average weekly price. Prices are usually broken
 
out by origin of the asparagus and by size and
 
packaging. The following information is included:
 

Chicago, 1986
 
Boston, 1986
 
New York, 	1985
 
Chicago, 1985
 
Boston, 1985
 
Los Angeles, 1985
 
Dallas, 1985
 
Pittsburgh. 1985
 
Philadelphia, 1985
 

M8 	 Businessman's Guide to the UK Market: Asparagus-

Fresh, Chilled, Agricultural Trade Office, U.S
 
Embassy, London England, 1987.
 

A brief description of prices, consumption, and
 
sources of fresh asparagus in the United Kingdom.
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The File Box
 

The File Box will contain the originals of all information
 
included in the packet so that these will be available for
 
copying and use by the team members. In addition to these
 
articles, the file box will also contain single copies of
 
articles, pamphlets and books of a more general nature that
 
really do not fit into the published packet. A bibliography of
 
these follows. 

Article 
Number 

Articles Found in the File Box 
B-Series Articles 

Title and Description 

B1 A computer Simulation to Maximize Asp
Emmett P. Lampert, et al. Journal 
Society for Horticultural Science, 
1980. 

aragus Yield, 
of American 

105(1):37-42. 

B2 	 Rescuing Mt. Kinabalu and its People - With
 
Asparagus, Rolex Awards for Enterprise, 1984.
 

An interesting article regarding Thean Soo Tee and
 
his efforts to create an asparagus industry in
 
Malaysia.
 

B3 	 Marketing California AsparaQus, 1984, Federal-

State Market News Service, 1985.
 

Contains production and price information
 
regarding the 1984 Californian asparagus season.
 

B4 	 Marketing Californian Asparagus, 1985, Federal-

State Market News Service, USDA, 1986.
 

Contains production and price information
 
regarding the 1985 California asparagus season.
 

B5 	 Step-by-Step Planting Asparagus, Rosalie Davis,
 
Horticulture, March 1985.
 

B6 	 Proceedings of the Sixth International Asparagus
 
Symposium, 1985. Edited by E.C. Lougheed and H.
 
Tiesten, University of Guelph, Guelph, Ontario,
 
Canada.
 

These proceedings contain a considerable amount of
 
information regarding asparagus. Much of it
 
addresses asparagus breeding and other quite
 
technical issues. Many articles contain useful
 
information. A table of contents follows:
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Articles Found in the File Box, Continued
 
B-Series Articles
 

Article
 
Number Title and Description
 

B7 Asparagus Survey for the Crop Year 1987,
 
California Asparagus Growers Association.
 

Includes information on production and planting of
 
members 	 of the California Asparagus Growers
 
Association.
 

B8 	 Refrigeration and Controlled Atmosphere Storage
 
for Horticultural Crops, Cooperative Extension,
 
Northeast Regional Engineering Service, 1984.
 

This booklet contains design information regarding
 
the construction of cold storage rooms,
 
calculations for required refrigeration, and
 
information on controlled atmosphere storage.
 
This is general information that is applicable to
 
all crops. Proper post harvest handling is
 
crucial to the quality of fresh asparagus and many
 
producers will be designing cold storage rooms.
 

B9 	 The Board of Directors of Cooperatives, Leon
 
Garoyan and Paul 0. Mohn, Cooperative Extension,
 
University of California, 1985.
 

This document contains information to help
 
directors of cooperatives better understand their
 
responsibilities and therefore improve the
 
functioning of a cooperative. Information on the
 
basic purposes of a cooperatives is als- included.
 
This book is included as a reference because an
 
Asparagus cooperative will be very important to
 
all producers of asparagus.
 

B10 	 Instructions for :Establishment Registration and
 
Process Filing fbr Acidified and Low-Acid Canned
 
Foods, Food and Drug Administration, U.S.
 
Department of Health and Human Services.
 

Thisl contains information regarding the necessary
 
steps to follow for registering the establishment
 
and process for canned asparagus. These steps
 
must be followed if the product will be imported
 

Also included with this information
into the U.S. 

are the proper forms that need to be completed and
 

similar
submitted to the FDA. States have 

reqVrements that apply to operations operating
 

16 



within the state.
 

BI There are also labelling restrictions that must
 
be followed and these will be included in the file
 
box but are out of print at this moment.
 

17 



A General Overview for Establishing an
 
Asparagus Enterprise
 

Planting
 
While the actual cultural practices will differ from those used in temperate 
climates, the basic requirements for establishing a good stand are the same. 

Site selection is important. Asparagus is adaptable to a wide range of soil types 
but requires that the soil profile be deep and that it have good drainage. 
Asparagus plants are deep rooted and do not like "wet feet" or standing water on 
or in the soil for extended periods of time. The ambient air and soil temperatures 
are important. The best advice is to avoid areas where the air temperature will be 
either too hot or too cool during the harvest season. Too high of an ambient air 
temperature can cause feathering of the asparagus spears and poor quality because 
of increased fiber. Too high means 90 degrees fahrenheit or above. On the other 
side, if the air temperatures drop below 65 or 60 degrees fahrenheit, the spear 
growth will be very slow. Spear growth rate is influenced by both soil and air 
temperature. Rain or irrigation can lower the soil temperature and reduce the rate 
of spear growth. Temperatures during the period of fern growth are not as critical. 
Temperatures can be very high during the fern period and as long as there is suffi
cient moisture in the soil the asparagus plant will do well. Low temperatures, as 
mentioned can affect he growth rate, and temperatures below freezing can kill the 
fern. This is not a problem as it happens every year in temperate climates but the 
producer should schedule his harvest so that no fern growth occurs between har
vest and this period of freezing or so that the ferns are completely mature before 
this freezing occurs. This is to be certain that the carbohydrate stores have been 
fully replenished by the ferns before they die or are cut off. 

Soil preparation is very important. As the main portion of the asparagus plant is 
the crown or roots, and since this will be the portion that rerrains for the life of the 
plantation, it is important that the bed for the crown be well prepared. First there 
should be a soil test that indicates the nutrient level and what treatments are 
recommended. Any soil with nematodes should be treated or avoided. For fields 
with a weed problem a preplanting treatment is always a good practice. The next 
step should be a deep subsoil plowing that will turn the soil over, causing the top 
layer of soil, with its higher organic content, to become incorporated lower in the' 
soil profile and loosening up the deeper soil. This allows the roots to grow more 
easily and spread more rapidly, giving a better established planting. 

It is important to remember that asparagus crowns, seeds, or seedlings, whatever 
the method of planting is, are planted below the original soil level. There is a ten
dency to plant asparagus as other vegetable crops are planted, which is ill raised 
beds. The asparagus cown should be 6 to 8 inches below the original surface level 



of the field, in some types of soils, particularly dark, light, sandy soils which have a 
tendency to heat up easily from the suns rays or dry out easily, the crown should be 
even deeper. Usually a trench or furrow is dug to the correct depth and frequently 
fertilizer is placed in the bottom of this trench and covered with soil or a mixture 
of soil and fertilizer is placed in the trench before the crown or seedling is placed 
in it. After the crown or seedling is placed in the trench, it is covered with a 
couple of inches of soil and irrigated. As the plant grows up, successive layers of 
soil are added until the plant is growing above the soil level and the trench or fur
row is completely filled. 

Cultivation 
As the asparagus plant grows, the fern is producing carbohydrates that are stored 
in the roots. Moisture is essential to the growth of the plant and an irrigation sys
tem should be considered if there are extended dry periods. A weed control 
program is very important and weed control can be by mechanical or by chemical 
means. There should be regular applications of fertilizer, the frequency and 
amount depending upon thc soil and upon plant growth. Natural fertilizer is ac
ceptable as well as commercial fertilizers. 

Temperate climate growers usually wait 2 years from planting the crown before har
vesting any spears. Plantings from seedlings are harvest after one year but usually 
only for 1 to 2 weeks. For the year-round growing conditions found in the region, 
it is difficult to say how long the producer should wait before harvesting. The mini
mum p._iod is probably eight months, but this should be eight months of good fern 
growth and carbohydrate storage. Certainly no harm would be done by waiting 12 
months. Taking spears too soon can seriously stress the crown and the plant may 
never completely recover from this stress and yields will be lower and plant mor
tality higher. Another question that doesn't have a clear answer is how long to 

allow ferns to grow between harvests or before cutting them out. Studies have 
shown that the fern begins to lose its efficiency in photosynthesis after 3 to 5 
months. You can observe a change in the appearance of the fern after a few 
months. Depending upon the schedule of harvest, the growing season, climate, and 
other factors, the fern could be cut and removed after 5 months, and allowed to 
grow again for at least three months before harvesting. A twice per year harvest 
schedule could consist of a 4 to 4 1/2 month period of fern growth, a 6 to 8 week 
harvest period, anothe# 4 to 4 1/2 period of fern growth and another 6 to 8 week 
harvest. To harvest only once per year in a year round growing area, the producer 
could allow the fern to grow for 5 months, cut it, allow 5 more months of growth, 
cut again and harvest for 2 months. An option to cutting the fern would be to cut 
the tips of the fernthis would defeat the apical dominance of the ferns and allow 
others to grow up. This is what growers using the mother fern technique must do 
to allow spears to grow under the ft.rns. As unpruned ferns grow old this apical 
dominance diminished~and new spears will begin to appear. This could be one way 
of determining when the fern has become inefficient in photosynthesis. 



There are few pest that actually damage the asparagus plant. Nematodes are one 
but should be controlled before planting. Other pests can be controlled through 
chemical means as indicated in the literature. There are diseases that can cause 
serious problems in asparagus but they are not common. Some of these diseases 
can be controlled, others cannot. Prevention of these diseases is the best option. 
Many diseases can be prevented or the risks lowered by proper cultivation techni
ques such as keeping weeds out of the field, removing the old fern from the field, 
and keeping the plants free from insects that can carry diseases to the plantation. 

Harvest 
The harvest period is quite labor intensive and requires training of the laborers. 
The spears must be cut at a certain length and must be cut without damaging other 
spears. Often the harvesters will do some presorting of asparagus into grades in 
the field. A common practice in Chile is to have a group that cuts only Collosal 
and Jumbo grades, another group cuts the Extra Large and Large, and a third 
group will cut the remainder and clean up any bent or damaged spears. The actual 
number of groups and how they are organizcd depends on the field as well has how 
the packing shed expects the spears to come in. The frequency of harvest depends 
upon the growth rate of the spears. Normally the spears should be harvested every 
day. During very hot periods it is common to harvest twice a day as this reduces 
the number spears that are unmarketable because of feathering or fiber caused by 
tie heat. The cut spears should be removed from the field as soon as possible and 
cooled by water spray or bath to remove the field heat. Harvesting in the early 
morning will help reduce the field heat in the spears. Asparagus is a very perish
able crop and the lowering the respiration rate by lowering the temperature down 
to 33-35 degrees fahrenheit as soon as possible will make a great difference in the 
quality of the spear as well as the shelf life. 

Post-Harvest 
Post harvest handling in the asparagus pac:king shed consists of washing and cool
ing the asparagus with a cold water spray or bath, trimming the spears to the cor
rect size, sorting into grades, and packing into appropriate containers. Asparagus 
for the fresh market should also be put through a hydrocooler to lower the 
temperature to between 32 and 35 degrees fahrenheit. Asparagus should be main-' 
tamined at this temperature in a cold room until shipped. 

The typical layout of a packing shed consists a conveyor belt on which the 

asparagus spears are placed with the tips all oriented in the same direction, the 
spears being perpendicular to the motion of the belt. This conveyor belt takes the 
spears through a spray of water or through a compartment that contains several 
sprays of water. This Vater serves the purpose of washing any dirt and mud from 
the spears and also cooJs the spears. This conveyor belt also moves the spears past 
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one or more rapidly turning radial saws which trim the butts of the spears, making 
the spears uniform in length. For fresh market the length is nine inches, for the 
processed market there are different lengths, depending upon the preference of 
the processor. This same conveyor belt carries the spears past graders or sorters 
who are individuals that are selecting out certain grades to be packed. Each per
son will select out the grade that he/she is packing and puts the spears vertically in 
the asparagus container. The most common container for export is the half case 
waxed fiberboard container. The half case can hold from 12 to 15 pounds of 
asparagus, depending on whether and how it is bunched. The PROEXAG team 
and some of the local country organizations have samples of these containers. 

The hydrocooler is a necessity for exporting fresh asparagus. It is basically a piece 
of equipment through which the asparagus passes, usually already packed in boxes, 
and very cold water flows over the asparagus, lowering its-temperature to the 
temperature of the water. The water temperature can be maintained by ice or by 

can meansrefrigeration. The hydrocooler be continuous, which a conveyor belt 
carries the asparagus through it, or batch, which means that the hydrocooler is 
loaded, the asparagus is cooled, and then unloaded. The time the asparagus must 
spend in the hydrocooler is calculated based on the initial temperature of the 
asparagus, the target temperature, and water flow, coverage, efficiency, etc. After 
passing through the hydrocooler the asparagus is kept in a cold room until shipped. 

Transportation and Marketing 
As asparagus is highly perishable, the normal means of transportation to market 
for distant producers is air. Californian and Mexican producers ship most of their 
production by truck or rail. Central American producers will want to start with air 
shipments as they give the best feeling of security, knowing that your product will 

get to Miami or New York within 24 hours. Problems lie in the fact that air cargo 
space is limited by the number of flights and by competition from other cargo. A 
realistic alternative needs to be developed. There is the possibility that Mexico 
would allow sealed and bonded shipments from border to border. These ship
ments should be very reasonably priced.. Shipment by sea is also possible with tech
niques of modified atmospheres. Modified atmospheres reduce the respiration 
rate, just as low temperatures do. Reducing the respiration rate as much as pos
sible increases the life of the product. Some Californian producers are shipping by 

sea to Japan, which is 4 two week journey, and the Japanese are very demanding in 

quality. Chilean producers have experimented with shipments by sea and the 
results have been good. Central American producers/exporters will need to find 
an alternative to air shipment. With the price advantage o.tained by sea or land 
shipments the Central American producers could compete effectively even with 
U.S. producers. 

The market for off sealon asparagus is usually the catering trade, which means res

taurants, hotels, large food service organizations that provide airline meals, etc. 



Up-scale supermarkets or green grocers will carry asparagus as it is purchased by 
the more affluent clientele. The off season prices have discouraged the average 
consumer from purchasing asparagus. Most of the catering trade is served by 
produce brokers who are essentially middlemen, takiag the product from the 
producer/exporter and selling it for a commission, usually 10%. Large super
market chains prefer to buy direct from the producer bu are quite demanding be
cause they want consistently good quality from a reliable source. The prices that 

cansupermarkets offer are usually lower than those that be obtained from the 
catering trade but they take much laiger quantities. A good goal for any ex
porter/producer or preferably a marketing cooperative is to develop a relationship 
with supermarket chains. If producers can organize themselves into a marketing 
cooperative it would be of great benefit. Supermarkets are more inclined to buy 
from such cooperatives. Expenses can be shared, shipments are larger and better 
freight rates can be obtained. 

The producers of asparagus should also have other outlets for their production. 
There will be some asparagus that cannot be exported because it does not make 
the grade, or climatic conditions can affect some of the production so that it is not 
good enough for export. Transportation problems can occur that necessitate sell
ing the asparagus locally. There is a need for a processing industry that can accept 
the excess production or the lower quality production. Both canned and frozen 
asparagus spears are sold in the U.S. There are other uses of asparagus such as 
filler in soups, etc. 

The development of an asparagus industry is feasible and should bring many 
benefits to the countries of Central America and Panama. 
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N' $II,und Journal of k'\ner nia.nt4cricuhutre. 1084. I o. 12 :251-260 
(130; -S21iS4 ';20--2515".5((C, C.Crowr. cop~righ . !9S4 

Physiology of asparagus (Asparagus officinalis) 
as related to the production of the crop 

:%K' ROBB1 194c-..lune 1951: Moffitt 1959: Brandon 1968: Anon
 
Levm I rtitoniciuria Rcscarch Centre 19" o 9
Rile 1980. have occurred. The effects of such
 

,str' of Aricuhur and Fshrpractices on inc growth of plants has rarel\ been
 
Private Bag. Levin. Nes Zcaiand studied. Research into the botany and physiology
 

of .4.officiai. has seldom been relared to man
agemcn of the asparagus crop. This review will 
consider some of the relationships betwcenr Tagmen manpractices and the physiologp of mature
 

ai.paragus 
 -t. ar,,t fi ah. .) plants is dis- plants.cussed. The reiaiionships beLween sonic ph. sio
iogical processes and inanagcenicn practices are 
conslered. wili, an emnphasis on hurl break, car- BOIANICAL BAChGROUND 
bolksdral nio\ernent. and the agrononic differ
cnces bets\ een maie and ICfl1c Iilants. Arcas where The asparagus piant fiom which edible snools are 
, iohogical reearchi coilE assist the develop- ar1ested is..s!eraww officinalis L. subspecies of.:

meni of manacement praclicwes ar. ontlined. cinah and belongs to the family Lihaceao (Tun 
ei a. !9801. Culivated asparagus is diploid (n= 

Key, ords L,.paragus: ...a,,r,.q, o.iI;s:crop 10) (\nitial et al. !9f6. Triploid or teLraploid
main;itent: bud bai. carbohvdcrates: dioecious a g has no- icen used for commercia; pro
flowering: harvesting: nutrition: olicosaccharides: ductio. presumabik because of meiotic irregular
ph' siologv: plant growth substances ites in tetraploid plants (Ammal ct a!. 19661 and 

consequent lo%% seed se; (Wagner & Eliison 1964). 
.-\spairaus is normall a dioecio ,s The sex 

n as ihm sINTR() D C IJON f spa~oiacvus plants is vneralis ac, tpe
inhited as a simple Menic-liar fact.,r ,eeg.. Lazane 

The aica in New Zealand planwed in. asparagis & Pascr 1P79. Lopncn 1-9. Benso- ziS' ii;h 
(,,lp/rae. o;lhcv/hs L.) increased rapidly from 426 female plants being ho tzygous (XX and male 
ha in I978 tAnon 1978) to an estimated 2765 ha p):its helerolyrous (AY) (R&ck & ]-iar-rn 19-3 
in 1983 (R.Wood pers. comm.) fOllowiny recog- ;and with a fess andrmononoccious plants (X" and 
nitIJIM of ail unsatisified \%or nijg, ket for boli 1resh '') occLurri, (Sneep 1953a. b). Howevei. olher 
and processed asparagus (1-o!Wsn 1982t. A world- research indcices lhat sex inheritance is more 
\%ioc d,.cine in asparalnu, prodnclton n lhe ind complicAted (PcIRce & CutTence 1962: Marks & 
IQ7Ths ha% bee'n a major coniribulor to tins par. Parbou 1973: Marks 1976. Marks & Cornish 1979).

inc sokualon Hobson I9Sa). Wi thin Ncs Nlark, has piopastd a ondel in which sex expres
Ze'al, ind. il the trad itioial Piowvini: area of Hlawkes sion is cur,,rolled by :abipartile supeigenc. wilh 
Ba., the \icld and hnrevty 0 asiparaguis have fcma!L plants being double recessives and male 
dccri"a',d (ion an a\ ciage of 3.- and 2(i plants ictero,.-gts, lcHermaphrodite1;'h,' ears double and 
respct'Cl'. in the late 1960s (13andor 1968) to 2.3 necuIt p!'anls are poduced \\'shcn crossing-over
t'ha :nd 12 respectiscl~v .. W\oodrears i 3 (G. occurs in the malc parent (Marks & Barbour 1973, 
prs. ,niml.). Thi'. has Ier,associmd with an Marks 1976). 11has et to be clearly est-blished 
incrcase ir,the incidence of ]", wainim crowr rot. whethcr asparagus has a hceromorphic chromo
li! flere 15, some pair. Some have report:d heterv,no cxidenee ihat discas. ihC prime -esearchers 
caus of aspiragus decline. Chaiiges in iranage- omorl)hic chromosomcs in male plants (Knitmann
meit' practrees. such as the usc of I1f!i Phiipp 1960: Thuesen Lazarte & Palserbeds, her- 1960: 
bicides. a:nd ineases in plant .Jen,,; (Corway 197'Ji. but others hac found no evidence of them 

(lors 1932. 'arnell 1954: LIptein 1979). 
.\sparacus is a herhaceous perennial. The utider

.?rnudportion of the plant is lnown as the crown: 
the foliage as the fern. The crown consists of many 

Rct, oed 21 li'-emher IV,.. r'i-m,.21.ti.' 1j -1 unbranached fiesh'. siorage roots up to 6 mm 1hick 



;attached 	it, theb' closel\;' spaccd ine;Ini ptciatere44C f-,rz -0i , +:an ..underground..:ste. 32).i Firi:6 	 eti+~dta~ii n tllre 
are attaced 	tote an 1 150- edigrootsl 	 ora--e+roots ;+hi,.+t .,75:_odi O:degree dR,._,i_.1_VC+ + 

:L:ground stem (Blasbcrg. 1932). mA s thc plant a .'s.ofl p carpid icin (p Irdg, ri ec d ) d.l.reI ' JIt 
sm lateral buds on the stem deveopto prdu,.e: svrst ds in wahis ininudy s4iondtcid. . 

p' £ :i 	 several growing points ( B lasber 1932). and the .. From flcobserlVdions. it' is clarI that the turn. 
older. non-functional parts of th$. stem decaN pt-raturc: thrcshold for bud bicaL. v¢aries WiliP apt.

!!* 7;: (Tied.iens 1924. 1926): The frli3ae has a fern-likr arid cult i'a: I .and 2rye:r-bld plants prodce s- 'r 
appearance 	and consists of manv showts, each t~ eorl,.r in sprin-fhit' -noldt r plants nd somc..ri 

t: iwhich has developed "from a separalobud on the' ti c s are earlie,. ihan others. The French vanei,"s
underground Stem; Each shoot conszsts of a centr; Dian. and CiIc f cx;ntple emIr; Isc;s 

,+!.. :stem which subtends man\ finE; ntedle-ik- the American vartery Ringers Beacon(W, +B u ssel I 

: .branches 	 cprscomm.). The htds of young plants. esp ciaili'or cladophylls:'The leaes on the cladc. 
Sphlls hiave been reduced in size to fornm very: smali: plant,, less t, 1-year-old remain acive. a loe.r
scales (Mullendore 1935J. tmprp.atures than the buds ofoldcr"pkants.. oun.'il, 

* 's: A. oflicinalis is a native of Europe (Tuin ei a!. piantsoaten producc new rs during wainih-vinen" ' 

-	 19801 and is grown conmercial in temp2raie and the \\eaher is mild. and in warm climates thef-" ' 
tropical climates throughout the world, Ii tenper- does not dre back in autumn (Lodewijks 191'mh 

. 
.•ateL: climates, the fern senesces in auttimn and the Huang 1979).

plant remains-dormant during 'winter. In sprinte. The low nummb2r of spears produced du.-in some. 
buds on the underground stem grow to produce ness summer and utumn harv.ests has been attributed 

* shoots. T-he edible portion of the plant is the tender. to1 low: soi moisture. levels (Farish 1917: Brasher 
, 	 .. young. unexpanded shoots or spears. Th . spears 1956; Takaorci al. 1970b. Harininn 1i9,). In 

are, cut either below or above theground bt fore tn most' environments the soil moisture cont ,n
shoot tip has expanded to produce the fem. Spears during sprine is relatmvcl hiah and is unhkelvto 

-":.,: ' are usually harvested from mid. spring early limit ... roduction Losssoil moisture 'levlsto 	 .
summer. afierwhich the fern is allowed to develop. may restrict bud break during fern growth also.'s 
and flower. The asparagus plant produces small. the production of news shoots is stimulated b\ raininsect-pollinated 'flowers throughout summer. in laie summer and early autumn(Scott 1954)+ 
Small. brighi red berries containing up to 6 seeds ' As the harvesting sLason progresses. apical on,
develop on female plant, (Robbins & Jones 1925). inance becomes stronger and the rate of sp ar pTc

. ductiun decreases (Tiediens 1924 1926) This ma\ 
result from hormonal effects-or the carbolhdrat 

- ' ; content of th. storage roots. The time required for 
!" : SHOOT GROWTH ' a new spear to develop depends on the maityts at 

Bud rea k the presious spear on the rhizome was, ar.which ' 

vested. As' a spear grows' beyond mark tabrLesizeL 
The' patern of bud break 'is controlled by dpical growth of the adiacent bud is suppressed •mor
dominance within each bud cluster on the under strongly (Ticdens 1926).:
ground stem (Tidjens 1926; Kretschmer & Hart Several' plant gro th' substances influence bud 
mann 1979) but it can be influenced b\ break. The concentration of abscisic'acid in the 
environmental factors, the carbohydrate content of crown buds and root tipsof asparagus is propor
the root. 	 the age of plant, and exogenous plant tional to thi degree of dormancy in inter.How

.71 growth regulators. !ever, relative)\ high levels of abscisic acid are also 
- The temperature at shich bud break occurs has present" during periods; 6factive gro th in. earl' 

" i not, been determined, but an air temperature of springand late summer.' Ithas been suggested that 
. 4.4*C has been used to predict the biginning of this is causedbv an abundance of assimilaiesw hich 

growth in spring (Le Compie& Blumenfieid I9; are convened to abscisic acid and maintain apical 
. BouWkamp'& McCully 1975). An 'asparagus crop "A dominance when .transported to the crown bud,, 

: must be harvested regularly, usually daily, to ensure (Matsubara 1980). There is evidence that apicalC*"-	 that. the' maximum number of marketable spears dominance can be suspended by giberellic acidr-rduced, although individual plants require nwhen
A I- n a e ro uc d.' 	 ' it is applied to spearptips or the utndergrond

', t . :,: ' 	 ' : , ", : +++ {+ . + . J ' L p+ '' + .. .€ round' 1' 
7': I' .. harvesting less frequently. Mechanical harvesting stem (Tiburcmo 1961, +Kretshmer, &Hartmann 
3,_ 	 cannot be used commercially, as-a range of spear 1979). When applied as a crown'dip bfore plani

lengths is'present at any one time (Bouwkamp & ing, howe 'Ergiberelalic ciddoes n 
MculIly 	1975; Bussell&Minard 1976). It has been emergence (Mahoti re1976)<Ethephin reduces r7 	 suggested. .that spear me gence peaks about 75 apical dominance, increasing the number and freshA 

A 	 7 -7 A7 
Y~?4* .. ~ .JAy~ ~ .. A '~~ .. .. ...... ...."A~4 A , : :+;+:+: : ?! +:+ 

Vx-. ' *''. 	 A **' f *+A 
A+ A./l<+.'+ ++ 	 ,+ . ++Sj+AA?-: ' 

~ 5A AA~'~ A * ~ ~ 
X*~* 7-r.z-' . 



253 - ..t:. sio'tg. aid produclior 

'signt ot !!O*[ toots and shools (Mahoticre 1976). 
The growl. rulator chlhorfiurenol also inhibits 
.;ic;: d,.-,-e, k"u the spe'ars produced are 

de formed ]D.ar; !9; The viabilit\ of mechanical 
bar \esi, \wou!d b' increased if chemicals could 
be used to contro;bud break. 

Spear or(mtl 

Slue".: aLwi is slcagi\ obewnden ontempera-lure. and incrcasc hncari x bolween 7 and 31°C
 
u p,
lIuli r ..ic at1umenfield et a 19611. 

is .ntr enr Is~-rc~crdul:;'heda\lian, tanc duri gte igh(Bl-l tea urig le 
rn-nfield c: al. !961) .-\ disinnci zone of maximum 

erwl" siuated lus below the spear tip and is 
More, se,'nsitive to chLances in temperature than the 
restn f tie spear (Culpepper & Moon 193 . b).(ons ,qu _iii, spc'ar eineruciie is influenced b\' air 

t t re 

bIBeuweraump & cCull 9?5jp u
The 'roih ra'.e o-1.isparagus spears car, be 

The~~~~~~~ afaprgsser
inrea.sed b%applying auxin (1)cdolph el a!. 1963:Krcis.cim r & Hartmann 1979). Asparagus is 
sensitive to supra-oplumal levels of auxin. and 
appicatijon oif the hormone can retard c h 
(F)edolph et al. 19631. " 

Bud suie has a maior effect on the diameter of 
the spLa. 1arger buds usuall. produce larger spears 

dimet which occurs asth sezasn o-

h " n er3 

a:dianliet-- occurs, whichl a, ilhi sc.a.sonl pro
ielessts may, iesult from a decrease ",- Incalitolodrate
bese.- (\Vilpoduce 9_ iejn 12reset % a largees (Workline 1924:, Tic-djeris 1920! as' 
btid. ill produce small spears if several large spears 
h!'ke rrciousl. been removed from tihe clown 
CIFediens 1926). 

The dcplh at Which ,isp.rapus crowns arc planted 
has a strone influence on bud break and subse-
quent spear growth. Increasing the depth of the 
cro n delays spear procduction and reduces the rate 
of shear prociuction. lioss ever the spvars produced
o\scear pugcdionmheter oleispa. \produ4edh~ase a lrger diameter (Ta,,atori ci al. 1974): Wil-
tiamas & Kendall 11)76. Ridging of plants will 
than,, the soil lempcrature and soil moisLiurc pro
files and can increase yid (ouwkamr & MCully 
1975: Williams & Kcndali 1976). 

13id ftrinalion 

The im:in period of bud iormnation is durnn the 
fern growth following harvest. A fey\ buds are 
formed dunng lhe har%esting season (Tiediens 1924. 
!926). The number of h.ds which form is yeneti-
call\ contiolled, and not dependent on the environ-
menn or the amount of ca'bohvdrate available 
'Iued tns 1924. 1926: Biaisbere. 1932). ltoweve., the 

size of the bud is dependent on the amount of fern 
urowth and hence the amount of carbohydrate 
available (Tiedjens 1926). 

ROOT GRO\VTH 

.A, all root and shoot growth originates from the 
underground stem. it is essential to maintain a 
favourable environment around this part of the 
plant. The depth of soil suttable for root develop
mimt has a strong influence on the economic life 

-ud\of the crop. A s b\ Reimerink (19:3) snowed 

t-that 50 over 10)0 peried P~oodcm of suitable soil permitcd good produc-Ion for 5 y'ears. and cm 

n f
 

production for at least 10 years. Soil with good 
mncro-aggrcgation allows the best root develop
ment although acceptable root development occurs 
in uncompacted, coarse sandv soil (Reijmerink

a1973). The oumber of feeding roots in the topsoil 
decreases as the plants age. In response to this. 
yields decline when the number of roots able to 

e prhrtnetat the subsoil do not cornpensatt- for thlc 
penetrate
reduced number of roots in the topsoil (Reiimcrink1973). lPussible causes of his decrease In roolihU rm-

I i
bers are ,utrient depletion in the topsoil, chan,es 
in tYr srtrcture of the topsoil, or the pres. nec of a 

toxin (Reimennk 1973). Recent recarch mdi
cates that -sparagus roots are allelopaihic ns an 
extract from dead crowns retards the roo' crowvilhof seedijac asparagus (Yang 198211. Poor soill sruc
lure may increase the accumulation ofn ito sub
stance increasingLb.- snrotdcyadbreuinroot dlecay and b rediucing
leaching. Thus, asrparagus prefers a deep so.i wsnhstaargeinr
acood structure h rea a-t to: the 

a good structure which will ... aa a 
expected economic life of tie crop.

lThere.,ponse of root growth Io :eme e om the rn,,
 
" 
the temperature from 25 to 15'C in 

fez -he 

rr C,,

"-o
;,.,"' l,. 

studies in-reased th- growth of feedirg roc:s and 
dccreased the rate of spear grov\ih and the number 
of new buds formed (Tied iens 1926). H owe\e,. theeffect of temperature on storaee roots is not kno\%n. 

WATE-' REQUIREMENTS 

The amount of water used by an asparagus crop 
varies seasonally in proportion to the amount of 
fern present (Thicoipe ci al. 1977). Irrigaion
increases yield by increasinr the number of spears 
(Takatori et al. 1970a) or b\ increasinrg spear size 
(Hanna & Doneen 1958: Hartmann 1981). This 
increase in vield is probabl. caused bs an incicase 
in the carboh.drale rcser,'e of the plant as irriga
tion Increases fern growth (Ilakaio ei al. I970a: 
Hartmann 1982) and thus photosynthetic capacity. 



;, ! i. 

4 . (1. *,. 

ow\'ever. irr'ealor, durin,.: , cd-rmdecrease 
yield b\ decrcasfln ih'titlmber 0! sne',s piodtcei, 
probabIb by decreasing sot 'e urcts (Takatori 

ei al. 1970a). 

NVUI RITION 

F)2?inc a,,tumn senescencc. rs: of the nitrocn 

fN!. pllosphnrus (Pi. and po0talssitum. (Ki in the rr. 
is,reod fon, the. frn. b. Iransoraion and 

kachu:2 Mors, 1916 Carolus 196"! Some trace 
e, en~-,.er.. arsium (g. nlaneancst" ,.%In). 

and calcium (Ca. are aiso reiovcd from lh- kr.

(Carolts !962). Most of "he nutrfl',.s requirt d to 

supper', harvcsting in spnnI art'aVdilalb from ron: 
obsorpti,.r andof N. C'a.rescrvea.although sam? 

occur (Morse 19 6:. Cou~equent .s•Alp "(SI can 
the application of ferlihser afier lir\est has a 

,r-ater effecl viel- than apphicationb.neficial on 

before harvest (Harrnann & Wuchner 1979) 

•although the application of N in spring nia pro-

moweroot lro\\th (Morsc 19110i.. shortage of N 
ihuw dccreas-decreases fern grov'lln (Morse 1916;. 

"n-, photosynthetic capacity and size. Acrown 

smaller crown produces fewe'r spears. so \icld is 

reduced (Cannell & Takatori 1970. 
The actual feriiliscr rcquirements oi asparagus 

have no: been clearly defined. (,in\ 2 long term
studies on asparaco'. nutruii; !;ave been com-

pleted. From a survey of 40 properties (i which 
andno correlation between fertiliser application 

yield or plant composition was found. it waas con-

eluded that the effects of poor soi! structure cannot 

be overcome by applying fertiliser (arolus 1961). 

However, nutrient composition of harvested crops 
the ihes; yielding crop hadis similar. although 

the iowcst nutrient content (Uable I).Asp:aragus 

. r I'-

t~i;,it, H(1961i ' 
- C;l~ l . t19i2 

a:d 1h5 s,;m;e substituton of K b" sodium (Nai 
car ocei. u there isno s'ncrgisic effect (bUss'.i 
& Pramad p.ers comlm.). 

The high t~crance of asparagu, to sails has beer, 

atirihucd to an ability to control the aboi tion of 

N:.. thus pr-,venting allimbalance in the ratio of 

Ih'Tnuiti cutsicw 19731.absorbed (Shimose 

CARBOIY:)RATE PRODUCTION 

Th. clauoplyl. Iofaspara~uSha'eastructuresuni
lar to c.lindrical l,..es and aic the main sit of 

assimilation (Sawada el al. 196021 although phot,,
in all green tissue (Sakada Ci :1.s\nlhesis occurs 


1"962: DoVnioin & "*rkfalv\ ICfI.. -%spa':ieus ha.
 

a C. .ho': ntheti , p;athway with a ci, 1c4hi.e)
 

I,\el of o\\uen-inscnsitivc respiration. especiall 

in the slems (Downion & Tbr6kfal\. 1975) (at 
or thehoh. drat" assimilation is very depe:ndent 

amount of solar enerk" availablc, and te opimium 

tempcerature for photosynthesis is about IF'( 
een varieties(S-;vada cl al. 1962). Difiercs b ,t" 


in \ield and in optimum harvesting length ma':
 

result from differences in thei photosynthetic efli

cienc\ and/or distribution of assiinilae:s (Benson
 

& Ta'katori 1980; Bcnson 1982: Dirks eial. 19821.
 
ofimn-Storage" carbohydrates in the roots of .-i. 

a!6 havc iccenfly been confirmed as fructo-oligo
saccharides (Shehon & Lacev 1980. Shiomi e a! 

1976, I 79a: Shiomi 1981) containing a maximun', 

of 21 hewow sugars (Shelton & Lacy 1980). The I I 

oligosaceharides so fat charactcrised consist orfi5 U
and sonic of their d0.~rivaoeskestosv, neo-kestosw. 

1976. 1979a. Shiomi !981aL. Three(Shiomi el al. 

frulnsyvl transferaso enzymes h:.ve also been
 

of aspa;:gus -and characextracted from the roots 
1980.iristd (Shiomi el a!. 1979b; Shiorni & Iiawa 

1982). Other oligosaccharides have 
appears to have a Ios' rcquircment for P - tile Shionii 198llb. 

seed of asparagus (lakibeen extracted from the 
application of P to soils containing 0.23%. PO, 

Fructo-oligosamcharides occu-r 
(Mors,. 1916) or 14 units Olscn P (Bussell & Prasao mow-Barras 1973). 


pers. comm.) had no effect or,yield. Recent research as stoage carboh>drates in several genera of the
 

indicates that a soil level of units K is adequate, Liliaceae famil. (Meier & Reid 1982.
 

/'
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25_hobl ,Asparavus- physiology and production 

provide the niaior sourc-, of carboh'rty o pnCARBIOHYiDRATE MOVEMENT 
growth (Busscll unpublished data). The lif- span of 7 

Sc.u,;oral changes storage roots i,, noticlcar - a ma'ximium of 3 \cars 
1924). and at least 6 years (Scott et al.Spriz~I,.:rvs:(Tiedjens 

Th. general pattern of seasonal changes in the con- 19)haebhbcnrptd.ihg The length of the harvesting sceason varies wt
 
cerarnton'os of carbohydraies in the r is well


i 11939 etal1180:docuente (Sott Tag the age of the plants and the climate ini which the\ _ 

are ,growing. Harvesting of most Nema Zealand 
oerShelton & Lacy 1980). However. most of the infor- aprasbgnsnltectmhran 


maiur~avalales e.pcssd a a erentge f have determined from experience that they must
 
total sugars or reducing and non-reducing sugars. ceasecharvesting after 9-10 weeks to allow suffi

to replenish-the carbohy1nii1~etaionofr~uls i futheresriced y a cient vegetative growthl 

lack of information on seasonal changes in the~root drate reserves (Findlay & Ryan 1974). An increasc
 

lhe. minima~s.in the length of the harvest mnay lu\ er-
te~rw-mi'abhdaccnetainiIn ,vring-liarvesied asparagus,.h carbohydrate 

(ct ta 99TRte l18) er'sdt1_conicnt~ation decreases as the reserves are-used to 
Te~u(hloroo a~18 aae s18supporl spear grovvth (Scott ct al. 1939: Tara e.t al. 

MOS: Shelton & Lacy 1980). During harvest, new n eayps avs cro'daea~tu~i
 
(S5 tc~ 99 h ieaalberrs~e
roots-and new buds -arc-also produced (Tiedjen 

1926). Thus' the carbohydrates niobilised from th cabhdtecnnrtinotepr rvlc l
 
-oots are partitioned between spcar growth and thc
 

~ndteqatt ' an~dae ~ devclopmcnt of new roots and new buds, Of tlhse eue 
h avsu~ tavtndry- matter lostifronm Storage roots. V3isilost in the urdsicrae p!' nsrIs:o-bed should be restricted to allo'k tnec 

.c.... te aining3-" i, used in respiration, and... ea ,..rs: nd .rem.e r cw ut b

in ihe. growth of new roots and buds (Scott ct a ~nl, ~ clntnohretad eo~~tn
 

199.--vill vary depending on the size of thec pla~n' the.A 
: ! i : i i ! ? ,  !, ii + 

-P--!i ~ Yji:i~i~iiii;(Lii K ! ;:--!:! 4:; p,;;i7r fA:K%!~i?:i : ::L~~? ~ : i~~ -H 7!~i -~;ii f;!i &4 K ,ii ~ ~ *': <,,:. :, ; i~!7.;i:;: ~:L and the presence of ~ ~ oncntraion heThe carbhdrtc' r. rots lencth of tlie growing. season. 
dve-cnvs for 2-4 week's following the end of har- -

i , i, 7 
=-! 

iAY~. - :;+ ~i.ii:U ? i ?,! l'!'ii:ii:.i:??
i i77:i,-i ~k!i~~V-! -! :7i!,i!.iiii! #% qt7!ii; U!=iii-~~%ii %L.~:T! <-' ?! -!1iV - ii?f.ii:5;4 j 4 : 4iouhvest (Scott et al.-1939: Shelton & Lacy 1980) as no fcoshchlmtgrw.eg.dsas 

net tWrilge of carbohydrates occurs until the fern antoptVo.;lis inreo.r im 
! 'u 

: r i: r,! - - -' -on-~:!,,I , ;i L :-' L ;!!~i:--r': *7, i!:i~ : ,, i!i:ei al."l.: £
i , .Tii,hns ep~nde.- :" :/!:ii].l99~-Doi- - , 5 ,~i!(- - allow~ed.,5 -- plant suivival is reduced tTaoiL-! / i :iii' Setici 

1Q7~ ung17S1Th& ar- 1970b). spring s.pear producltion: i dc]*.,ed W\\il .md
Tb~fivi ams &~ Gariliwaile 193, n *1 

aitccnci is restored to prc-harvest n iwLh. ain reoucedio~andton1 qualit of the 'spears harvesteed
tl- 90:Wla~&Grh~~n~v s\rith 3 mnths of iarve. and then Vener- -Tiao cl all's:tilas& a'vi-z 93levelsor

all' reninins cor,iant or decreases slightly bofore 

fvrr die hacl. occurs in autumn-(Scott ci al ,1939; aa& l 98) 

---


Shelton & Lacy l9S0). Small fluctuatiom- in' root 0/irirvs w --

\draicSnt concentration during this ,ummer--
piio haveeenattributed tothe pduction of traditio~nal season for harvesting .isparacus is ~.--~..* 

-The 

h'1' (Scott 1954). This apparent lack offur- Spring. allhoughhiarvesting il autumn or sumcr.s'v 
is fe~asible. Autunmn harvesting has been in'esti-Ath~su.boh~-drate SItagemaV result from~ lim-ita-
gated in Several areas of the world from 46'N (ims-----

tiols of photos nthesis by crnvironnentid conditions 
Or by the age of the fern (Lin & Hun min & Laliboic 1962) t~o 25'N (Garrt 1970). ThleillL979: Huang 

;pcars are' not cut in spring. allo~ving the fern!',%.9 Aliernaiively., ihe concenirmton of carbo- to ~ 
- -in

li trate niav rerniin -constant-while, the caibohy' (levelopanprdc cabhdatsd~e 
-sumnmer. The fern is cut d~vriirs earl' autumn-muddr.epioduccd is being stored in newvly fornied 

roots and the new spears- which arc produced are narro:-ts, Casrbohydrate iconcentratinn ir the 
ASs posl-harvest fern , produtidon ulilises Z~'.slighty during autumn as the fer vested.

-incitvasve- ~ and deceases slightly wshile thll- plant is carbohydrates. it is imipurant that the&harvest does'~-<~ wnescos. 
dornit ut during winter (Scott ci a. 1939). not end befonicihe plant becomes dormantl or new---

I irle isavalahcnfumaton ,n s'ssnal- Verngrowth "-ill cause, unnecssa .,,d plvion 'of~-~-


g- -, cnanges in the lti lity of Ioot miaterial. Sicir- car-bolivdrnte reserves (Takatori-cetaL:lI?70b).'The " 

Sage roots develop from- -hbud in thic sami eson conccntration of 'iirbohydraic of 
:aatitilnn-hQ r'esied, plans in wi terie~mcro\\oI-uie W4- k-o~sjthei dproduces a spar btlrihpc-or con. npaalo-pig ise' nwils.fuic 

undn 'vic u ant nd this mia' dItt ias~a- jlan tl ato r Iltr ~tdp 

V ,siora'Qe. sut ftur carbolivdtlls~ isinn Pre'lirmj cuini-bute uothe low 'teld and poor growthib ome~&~~
dho ide vih roots cease t uict 

minamrv Testlts fio-n studies on irricated pljrns indi- '-autumn;-harvested plants (Scott ct a.ll93Jasniin--
& 1I libcric 1962), The miniimn coitten: of stored KA>previous season !-V-:A 4 -catct ii~ roots~ thre&l may-

- j , -- V 4 i V 

http:19)haebhbcnrptd.ih
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carcihdrlc ~ nit ed in ~~ar) climate. 50-90% of the plants maN' not flower utilme~urayd93
ro 

caoirar, ,i ort o b~ the\- arc 2 ve s old(Rbns& ons 92:' -q ir~ -1 or ade'quaw" 1grov.th I C n 
fmQ'oo. fr vih n s' t a\ l a7e.lensie' §8: 1970). The,The- rrie at) W h Lodcwijks 

ca,ref mn enrit. autumn-aarvlseadi ,,,'cropsait':will 
dcnhtt p a dcrops 

drate19e7: Brasher 195(:Iakatori ci a]e970b.i 
feasibility of havc~iing a'sparauu during 

arnme, has also b-ern m re. PiPn• lir-..... 
for S wcui!s during ufnettr in Delaware 

(4!N rew ertopd:nmktlsprs 
inithe fourth sci-um. as the 2 months of fern growth 

h-arvesi was not sulfi icn to restore. car-
bchdaelevels (lBrsher 1956).l-However. in ih,. 

*warmier climai- of southern Californi:a (14*Nj plant, 
survival Iwas not affccd by sumnmer harvestint: 
alhug pcrqult waseue Talkaiori ce.al. 
I970b, 

A shortened cutting period will prevent execs-
sive depletion of carbohydrate reserves b\ autump. 
or summer harvesting. and the higher returns for 
off-season' asparagtis should :compensate for an\ 
&.-reasc innyild. Akn alternative is'to split the har-
'.es into2 very' shor. cutting p;!riods, allowing car-

drate reserves to increase between the hritesis. 
Yie;. from. spli: harvest" cap. coual or ex~cecd that 

a single spring harvest (Takitori ci al. 1970b; 

bo .. 

rzaGarza 
- 'ent 

Trupcbicfdcii-bins'& 

lower is apparently not afc ed
 
b\ daye lIngti orbl wernalisation (Nellensiek 1970).
 
Unspe cnd r pacuces aven reported
 

'a, grciyaets h im o lwrn Hn
 

which the plantsear (ibi & oc ,12i 

1979).'
Although asparagus isnormally a dioncious plan . 

forpriniordi contain both male and femal 
thus all -flowers a'repotentially herma

phro6ditic (Lazanie &' Palscr 1979). 'Usually. either
 
.'structures. 

'the stamens or pistil abort, and only e'ml
 

proportionIof hermiaphroditic floWcrsv tform 'on 

andrornonoecious plants' (Robbins & Jones-1925-',

Flory 1932): Asparagus flowers are normally cross
pollinated but 4ernahrodhii flo"'ers ar":usuallh.
 
self-pollinated (Rich &Hanna 1943: Peirce& Curr.
 
cnce 1962). Homozygous andromonoccious'plants. 
cornmonly called supermales can be obtained 'bv", 
self-pollinaion of hermdaphroditic flo\%crs. Ho\ 
ever, seed set inzhermaphodite plants is rcduced 
by several cpisaicrmodifler genes (Marks&cr
nish 979).'Sup al p-nis are essential.inany 
breeding programme w~hinch aims to produce all- 

male hybrids. The morphology of a supermale is 
indistinguishable from anormal male and at prcs

they can be identified onl' b\-a test cross (Rob7
 
Jones 1925; Sneep 1953a; Pierce& CurTencc.
 

The'Tair~ anese haveuo,deveope a,,method1962). Ir-"mo7ygous supormale plants, can b 'pro
duce btainedffrm hpl'ds 


ing asparagus which utilises the growing f In~ ~ ak 973)
floobuer~~ ~g abu or. 
weas~of atropical climate. The longe owig lns(hvnn16 dk abu 93'rdfcmdos die by tissue culture of anthers.(Dore 1979).no 

Female flbwers have been induced to form onoii tcrnperahures:rcmaiiv abo'vci&C. The :bointer 
havestis diided into 2: periods: a spring harvest tnilnd'urna lntofspagsb
 

from April'to July: and an autumn. harvest from pea u o
 
*August to Noebr(i 7)Drn avs, and glucose (Lazartc &'Garrson 1980). Thlis tccn
mh fs( lt2l)ra e t nique'could be used io produce supermale plant, 
develop and remain. hereas subsequent spears arame but fu 

rsac srqie sms ftefoes~r o~~~~ ~~~harvested, thus maintainii,; abalance between car-

~~'> r 

AI7ealr 

bohydrate production and carbohydrate removal."ibe '-' ~ 
It isrecommended thatrthe moher f rcprc1% 'eplaced 

every 3-5 months as' the efficiency of carbohyvdrate' Ahoh erren bv usufrncsitegrowt 'or .vegtative'morpholog' 
production decrease ine oner moI ol (Llranrts, a male plants in acommercial situa-2;,...... hihrmrketable ycli. ug:"x -" .,'eing~i978!:Ht': '2 ' :,: tion onsisten tlyiprodt ' 
&___ 97;Hun 1979). ' 

P ~than fernale'plants and 1i ve longer (Twedjens. 1924_ 
45; FLOE iG AN,D DIOECO0U s "='* " '~-6RI:gN AN DQEIOSRobbins& Jones 1925; Yaeger &Scott1938 ,EIIV

D: ' ..... ,-',,::DIFFERENC EIS01, 
' '"-' 

The factors wvhichi'control the flowering of ~tSp2T 
44 ~ - agus-have niot :been clearlv' identified. 'Excluding 

' pecoufl wer~hich form on the first snoot offlower 
on.hs.of-...sn the fistnRUeprecocwods 

cp3%nt eof'Th (Hu'oe~te ns b'gtpla 

are prouce in a~ latra poito on 'h 5th 

son &Sch&rmerho m*,1958- Ellison -ct' al"1960' 
Mooi 1976). Th male pats pro uce more spears 
inasao'hnil-eml plants; (Tiedjenis,1924:~& 
Robbins.'Jones. 1925), altdiough.Iiciravcragemal spear size is smaller(ides12~'lioita
 

panset an in ema5 


're6).Mo"i8ale anosrl9 otl scr-,tsndth'r prode 

1;plr ''--C-C"'n---i 'th 

° shoot;,of".,,male,I.' ,- ",' t 5th h shoot of,. Robbins &,,,Jones-"1,9'-E, &'* ... .. ...- and 

7 

l 
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, . .
plants begins to decline Thcre isnecd f'or further phyvsiolorical research on 

-lanlts. the il ftcml , , ,-.----.thc fac'ors affecting the growth and activity ofstor-
laitcr, han "in female .plants.(Moon 1976).' Ass0 . nsirg ros 'oylai 
cialte'd with tis fis the lower mortality of male ac oos-helvl f 

. , r.., 
:.plaints. A I! 1 ratio of malcs to fcemales cxists~in :bud "; •-'-..

&Joes195: Ye c crbohydrate acumuiatiorn. fiov,:ermng;scdlngasargu(obin on ,....,.,'r
b 9 ' r and i~rr, gr'.wth. Most research

Moo 1976),but thisc anicese dOLiO-l.. , ___. ,., . .u7-&, colita1938:u of asparagus has ' 
Mon 176 butthi Caninceas to the physiology and thc agronomy&-set 038 

_,_,,

( gcr & ,ct been cnuctc .s.paratel>. Information is.. ail .... 
..... •.....' 2-.: 1 in a 3.-year-ol plantin al r:hefc fCiai ; "tr 

-...

Piumts do0es" 1938).This high mtortality of fcmale 
.' .e..."-. 

on cr'op y.el,. but it isoften contradictory and the 
):: n~t pentscopetiin wit ,tmcorll\'1972 of thes factors i- -ene.rally not. • :."

€: plnto¢ al(oukap ,: c~~lk 17.)-nh.sioo:i ,'ff-ect " " ' ' . : '. ' " ;
etnei nw bu h.lh'lmx f::.,w=n ow.: /although differences in vigour clearl} e,_Is,. Rece~ 

tl konaout atyioli o 
s;tudies have revealed morpholog ' ical differences m knw.Scr .'>-=-..,,,..-:-'" '..

the crpthat a recent computer simultn model
th-engowho ae n ,aelan tswhc 

of asparagus production required svrlasm-.* 4 ~ $ i 
may be related to their productiviiv (Bensn18) 

;.-grow. 
An'earlier Siudy found no differences in the assimi- t"onndincludin" datboof spear e.-r..n 

*$.,,K€:rsn wine.
rate of male and female. plants (Sawada et 'hrate ofvoytei and loss:. ofcano-

lation lat ' ." "-K .fe:wofve-wite..Te into therc-rcs not- be incorporated, al :1962). 'hydat ace':and sex could
:. "rsi...."-'rrn

oef bcasef a lckofBichmcal differenccsalso e'xist between maic 
Al hsefcor . r ... 

female plants, A solution of,potassium chlor-, rit' (Lanmperi et al.
C'. and kntiwn to ha~e .,ignific-anireffects on cror .,:eidand 

ate induces senescence inmcut fer'nof male plants 
. o" the . .undcs,.,-'riMale- plantslon.....improv!:,only-tHagiwara & Kusamitu 1940). . 

hav;e a higher sugar content in their fern (Molot.: ph> siolog...of the plan: would: grea:t> a.s stthe . 
~ 

198) and in their roots du r refinement of present n-anagcment praz'ics and 
K ko~ki &ioko allo,' in.- de~ek,pment of ne" cultural practices to , : 

:. :winter Fil&Jove179.Fluctuations in he 

improe'e crop per'i rmanee,,,.
acid. and carbohydrate contentSorganic acid. amn "- ":,f'. 

ofthe roots during a growing season is greateriJr.
llvt17) .male than infemale plants (il 

When the fern is under stress, the male plants have"-:' ' , ,REFE.'ESCES.r 

higher"level of inventase befoie wilting. From this 
i:: 

Sit has been concluded that male plants a,'e mor.="e' 
. . h . ... . .: .. 

- .. .vll in Ha '......no .1. .-praJ .. 
- rtorugt-olra ttan: female plant . I', W';" ewr ea,.,c I,',./ : lk:d;:.:'" , -. : -:-.. /:.i( 

iSi'zov 1971). • 
. .LNewZe.kndI ur".ti:b)

' ,Whatever the reasons for the superior yield and Anor. t 

, 2 :'" ¢
f bicuiiur, and Fishene:. ,",e 'Ze'and, r":.ogvthe posil-, .i,srq' Ku!. B. L. It06: C'y;:,ni. m ''e..".calftemlepai~tsol E, K. :.n> Amifal " . ' 
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Desarrollando una Industria Naciente de
 
Esparragos
 

por SamualR. Daines 

Estrategia Competitiva: Influencia de las Ventajas de Mano de Obra, 
Temporadas y CBI hacia los Mercados de masa a $17-$20/caja. 

Los esparragos tienen tres caracterfsticas que lo hacen un candidato obvio para 
una industria principal de exportaci6n Centro Americana. Prixnero es de mano de 
obra intensiva en las etapas de cosecha y empacado, y la mecatfizaci6n no es muy 
probable que cambie eso en el futuro cercano. Segundo, es un cultivo altamente 
de temporada en los E.E.U.U. con una ventana de mercado relativamente vacia y 
relativamente larga. Tercero, es una iruportaci6n fuertemente castigada con im
puestos lo cual le da los paises CBI una ventaja substancial sobre los principales 
competidores (M6xico y Chile). Centro America tambi6n tiene una ventaja sig
nificativa en lo que respecta costos de transporte sobre Chile en ambos mercados 
de los Estados Unidos y los mercados lucrativos Europeos de esparragos. 

La estrategia b~sica serfa utilizar la tecnologfa de hidroenfriamiento y empaque
h(umedo para permitir un transporte de superficie (ambos cami6n y barco) para ob
tener buenos m6rgenes de ganancia a un precio de mercado de masa de $17 por 
caja para volimenes grandes y estables. Los mirgenes de ganancia esperados de 
$4-6/caja sobre -ohimenes de blancos de madurez de 500 ytoneladas (80,000 cajas 
por afto) produciria $400,000 por afio de ganancias al final del 5o. afio. Estos 
voldmenes deberfan obtenerse de mis o menos 150 hectareas de producci6n (a 3-4 
tons/ha.) y serfa una ganancia anual razenable sobre el capital inicial de 2-3 mil
lones de dolares. 

Los mercados blancos principales inicialmente serfan el mercado del Corredor 
Noreste y Londres. La capacidad de estos mercados para una expansi6n futura a 
$17-20 por caja durante la temporada desde Agosto hasta Marzo podrfa ser la base 
para una industria de $20 mill3nes de dolares anuales con 20 - 30 casas produc
toras. 



El Mercado de Esparrago en los Estados Unidos y Europa 

Los Estados Unidos comienza con cantidades pequefias de producci6n en Enero 
en el valle de Coachella en el Sur de California alrededor de El Centro e Indio. 
Por Febrero los volimenes son grandes y alcanzan proporciones masivas en el area 
de Stockton por Abril y Mayo. La producci6n puede continuar hasta Junio. La 
producci6n en el Estado de Washington alrededor de Walla Walla puede comen
zar tan temprano como Abril y terminar en Junio. Los Estados Unidos se en
cuentra sin suministros dom6sticos desde Julio hasta Enero. Una combinaci6n de 
productores Italianos, Espafioles y Europeos del Norte pone esparragos en el mer
cado desde Marzo hasta Junio. Estos patrones se resfimen en ia Tabla 1. 

Tabla 1 

Calendario de Producci6n e Importaci6n de Esparragos 

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic 

California--- -----------------------

Washington 

New Jersey 

Chile 

Mexico 

Producci6n alta de bajo costo 

Producci6n de alto costo ------



Los Estados Unidos es un mercado de esparragos verdes con alguna demanda gour
met para blanco. El Reino Unido tambi6n es un mercado verde, mientras que el 
Continente Europeo es un mercado para blanco. La producci6n de esparragos ver
des y blancos varfa solamente en pricticas de cultivo utilizando las mismas 
variedades. Los esparragos blancos son producidos al hacer timulos de tierra al
rededor de los brotes para que el crecimiento se ileve a cabo sin luz ni fotosfntesis. 

Los precios en los mercados terminales de mayoristas comienzan con mds de 
$50/caja durante la semana de apertura de la estaci6n y se estabiliza alrmzledor de 
$20/caja durante los perfodos de fuerte cosecha para California y Washington. 
Durante el pico de los precios de estaci6n Mexicana los precios bajan a una fluc
tuaci6n alrededor de $18, y durante Septiembre esos precio se mantienen para 
ain grandes cantidades. 

Productores Competitivos Durante la Ventana Europea y de los
 
Estados Unidos
 

Con costos de producci6n variantes desde "empujar" los surcos de esparrago, 
Mdxico puede colocar esparragos en los mercados de Estados Unidos durante 
todos los meses de "ventana". Chile y Argentina pueden colocar esparragos en los 
mercados de los Estados Unidos y Europa desde Septiembre hasta Diciembre. Sur 
Africa puede embarcar a los mercados Europeos desde Septiembre hasta 
Noviembre. 

Importaciones de los Estados Unidos provenientes de Mexico 

La. importaciones de los E.E.U.U. desde Mdxico totalizaron 6,994 toneladas 
m6tricas en 1985 concentradas en los meses de Febrero y Marzo que compiten con 
k Sur de California. La segunda pero mas pequefia estaci6n de cosecha Mexicana 
va desde Agosto hasta Diciembre. Las cantidades importadas pueden verse en la 
Tabla 2. 



Tabla 2
 

Importaciones de Esparrago de los Estados Unidos en 1985 por mes
 

(en Toneladas M~tricas/Mes)
 

Importaciones de los Estados Unidos provenientes de Chile 

Chile es el exportador segundo mis grande hacia los Estados Unidos como estA 
delineado en Tabla 1. Las exportaciones de Chile Ilegan predominantemente en el 
perfodo de Noviembre y Diciembre, a pesar de que Chilr puede producir tan 
temprano como Agosto y Septiembre en las dreas del Norte. Antes de 1982 Chile 
no habfa exportado cantidades comerciales de esparragos. SRD en sociedad con 
BHCI fu6 el exportador mds grande de esparragos chilenos en la estaci6n de 1982. 
El desarrollo rApido de exportaciones de esparragos Chilenos atn con desventajas 
de transporte substanciales en contra de Mxico y sin beneficios por tarifas califica 
menos que la fctibilidad de potencial de una industria asi para Centro America. 

La Posicidn Competitiva de Centro America 

Centro America tiene una ventaja de tarifas, de mano de obra, y df: transporte con

tra todos los productores del Hemisferio Sur en el mercado de los Estados Unidos, 

y una ventaja de mano de obra y de tarifas contra Mdxico. Centro America tiene 

una ventaja de transporte y de tipo de cambio de mano de obra contra Chile y Ar

gentina en Europa. La desventaja de tarifa contra los embarque aereo! desde Sur 

Africa deberfan ser m6s que compensados por las ventajas de costo por embarques 
marftimos. 



Asuntos de Tecnologia de Produccion 

a. Forzando los Tiempos Inactivos y de Temporadas. 

Los esparragos son un cultivo de zona templada que requieren de un perfodo frifo 
para desarrollarse adecuadamente. El obstAculo mAs grande para la entrada de los 
productores tropicales en el mercado de esparragos ha sido tradicionalmente la 
dificultad aparente de producci6n asociada con producir sin el frio. Este factor es 
tambi~n un asunto principal con referencia para lograr producci6n cuando se 
necesita en los perfodos mAs lucrativos en el mercado. 

Durante los 61timos tres afios estos problemas han sido superados y ahora hay tec
nologfa disponible para la producci6n de esparraos de buena calidad y relativa
mente altos rendimientos bajo las actuales condiciones presentes en Centro 
America. Los productores de Guatemala han desarrollado y probado prActicas de 
producci6n para un desarrollo rApido y producci6n aceptable en altitudes que 
varian desde 500 metros hasta mds de 2,000 metros. Tal parece por estas experien. 
cias que la producci6n en altitudes mds bajas es probablemente el mejor debido al 
rApido crecimiento y flexibilidad de temporada. Estos son desarrollos tecnol6gicos 
principales, y van a ser capitalizados pronto. Un esfuerzo coordinado corno es un 
contrato de administraci6n grande puede ser la manera de una entrada rApida 
hacia estos mercados. 

b. Elecci6n de Variedad y Establecimiento de Mostrador 

El viejo standard d- variedades de esparragos fueron Mary Washington y Martha 
Washington. En muchas reas estas siguen siendo sembradas. Ya que una planta 
de esparrago requiere de 3-4 afios bajo condiciones normales para producir 

escosecha completa, y despu6s dura de 15-30 aflos, la elecci6n de la variedad 
crftica. En los primeros afios de los 1980s Frank Takatori y Brian Benson en la 
U.C. Riverside pusieron en circulaci6n UC 157 y UC 152. Frank estuvo en chile 
en 1982 asistiendo a SRD con las plantaciones de esparragos utilizando las nuevas 
variedades ambos con semilla directa y con coronas reproducidas por la Fundaci6n 
Chile. 

Las plantas de esparragos pueden ser producidas en surcos sembrados directa
mente con semillas, de transplantes de plantillas o de coronas de un afio. Coronas 



producen lo ms pronto desde el transplante, pero toman mis tiempo si se le 
agrega el periodb de vivero. Las coronas producen dentro de 1 afio en las 
elevaciones mis bajas de Guatemala, y podrfa ser posible obtener una considerable 
producci6n comercial antes de los caracterfsticos tres afios de tiempo de retardo de 
los E.E.U.U. 

c. Opciones de Asistencia T~cnica 

La Tecnologia mis penetrante y precisa sobre esparragos esta centrada en la 
Universidad de California de Riverside en la persona de Frank Takatori, y Brian 
Benson en Davis. Tambi6n hay un agente de extensi6n ilamado Bob Mullen en el 
Valle Central con una experiencia considerable y un "know-how" t6cnico. Takatori 
estA muy familiarizado con las posibilidades de producci6n Latinoamericana y serfa 
un asesor muy fitil sobre asuntos tcrnicos. 

Asuntos sobre Post-Cosecha, Empaque y Transporte 

a. Transporte y Vida en Mostrador 

El esparrago es predominantemente embarcado por aire desde puntos distantes de 
producci6n como Chile, Nueva Zelandia y Sur Africa. La vida propia del Espar
rago es de dos a tres semanas lo cual lo pone al margen de las posibilidades de em
barque marftimo. Es vital obtener las tres semanas completas de vida del producto 
(y ain una semana adicional a trav6z de procedimientos rigurosos de manejo y em
paque) para poder tomar ventaja de los ahorros de los costos de transporte por su
perficie. Los costos de transporte por superficie podrfan colocar a Centro America 
en una posici6n excelente para socavar la producci6n Chilena y para usar efectiva
mente su costo de mano de obra y la ventaja del CBI en contra de M6xico. 

b. Embarque con Hidroenfriamiento y Empaque Hdimedo 

Si las puntas de esparragos son hidroenfriadas en el transcurso de una hora de su 
corte en las facilidades cerca de los campos, esto serda el factor principal exien
diendo su vida en el mostrador y permitiendole el flete maritimo. Midiendo y 
seleccionando despu6s del hidroenfriamiento va a aumentar la proporci6n de espar
ragos quebrados en alguna manera y va a aumentar el porcentaje entresacado por
que las puntas de esparrago se hacen quebradizas despues del hidroenfriamiento. 
Estas p6rdidas son pequefias sinembargo, cuando se comparan con las ganancias 
substanciales que se obtienen de una vida ms larga de mostrador. El mejor 
procedimiento es pasar las cajas del campo a trav6z de un ciclo inicial de 
hidroenfriamiento (aunque esto cause una formaci6n significativa de sedimentos 
en los tanques), entonces graduar, cortar y empacar en cajas piramidales encera



das. El filtimo paso antes de embarcar es repasar las piramides a trav6z de un 
hidro ciclo final. 

Un contenido fuerte de cera en la caja va a permitir un hidroenfriamiento post-em
paque y la presencia de un papel absorvente de empaque hiimedo insertado al 
fondo de la caja en contacto directo con lo cortado pero que va a absorver agua 
durante mucho del lapso del transporte. La variaci6n en temperatura en trdmsito 
va a causar crecimiento substancial y aumento de fibra utilizando esta humedad asi 
que se necesita tener un cuidado especial para monitorear y regular la temperatura 
durante el transporte. Ryans debe ser enviado con un gran porcentaje de cargas 
por los primeros dos afios para establecer un poco de conocimiento y control sobre 
las variaciones de las temperaturas en trinsito. 



ESTABLECIMIENTO DE LA ESPARRAGUERA
 

ORIENTADA A LA PRODUCCION DE ESPARRAGO VERDE
 

PREPARACION DE SUELO El suelo que ha sido elegido para establecer la
 

esparraguera deberd ser preparado cuidadosamente. Las labores se inician
 

con la eliminaci6n de los rastrojoz del cultivo anterior. La aradura de

be ser 1o mds profunda posible (30 cm.) y seguida de 2 rastrajes, a fin
 

de dejar el suelo bien mullido.
 

A continuaci6n se procede a marcar el lugar donde se confeccionaran las
 

zanjas, para ello se recomienda el uso de surcadores (melgadorps) dispues

tos en una barra portaherramientas distanciados a 1,5m entre ellos.
 

El uso de un arado subsolador pasado por los surcos dejados en la labor
 

de trazado, ayudard a la hechura de zanjas y dard una mejor condicidn al
 

establecimiento de las champas.
 

Las zanjas se preparan mediante un arado acequiador de verted-eras largas
 

(1 a 2 pasadas seg~n el tipo de suelo)y se terminan de arreglar a pala.
 

Las zanjas deben tener una profundidad de 25 cm. corl respecto al nivel
 

original del suelo y un ancho de 20 cm. en la base.
 

Si se dispone de un cultivador de tracci6n animal, se puede pasar por el
 

interior de la zanja, para mullir el suelo y dejar plana la parte inferio:
 

FERTILIZACION DE PRE PLANTACION
 

Una vez abierta la zanja deberd aplicarse al fondo de ella, la siguiente
 

fertilizaci6n por hect~rea:
 



0 

0 25 unidades de nitr6geno (2 sacos de 80 kg de salitre s6dico)
 

75 unidades de f6sforo (2 sacos de 80 kg de superfosfato triple)
 

Si en otros cultivos se ha vis.o respuesta a la aplicaci6n de fertili

zantes pot~sicos, o bien si se cuenta con andlisis de suelo que indi

quen un valor menor a 50 ppm de potasio, se deberg agregar a lo indi

cado: 80 unidades de potasio (2 sacos de 80 kg de sulfato de potasio).
 

Los fertilizantes utilizados se deben incorporar en el interior de la
 

zanja, junto al insecticida de suelo, mediante un cultivador de trac

ci6n animal o con un rastrillo.
 

CONTROL DE LARVAS E INSECTOS DEL SUELO
 

Para proteger las plantas se aplicarA en el interior de las zanjas
 

Basudin 10G en dosis de 20kg de producto comercial por hect~rea, el que
 

serd incorporado juntocnlos fertilizantes.
 

CUIDADO DE LAS CHAMPAS
 

Cuando reciba 'as champasdeben ser plantadas lo antes posible. En caso
 

de tener que esperar un tiempo, ubfquelas en un lugar fresco y sombreado
 

cubiertas con aspillera o sacos moJados para evitar que se deshidraten.
 

En estas condiciones no debieran mantenerse las champas por ms de 5
 

dias. Si por razones de fuerza mayor se retrasa adn ms la plantaci6ng
 

es conveniente colocarlas Pn barbecho con suelo hdmedo.
 

DESINFECCION DE LAS CHAMPA
 

Si las champas no vienen desinfectadas desde el vivero se deben tratar
 

por cada
con una soluci6n de 1200 ppm de Benomyl (240 gr de benlate 50% 


100 litros de agua) para prevenir ataques de hongos del suelo.
 



Para esta opezaci6n se necesitan 2 recipientes, uno de ellos centendrs
 

s6lo agua y se utilizarg para retirar la tierra que pueda estar adheri

da a las champas y el otro tendrd la soluci6n fungicida.
 

Las champas deben sumergirse primero en agua y luego en la soluci6n de
 
Benlate por un minuto. Posteriormente las champas se mantienen a la som

bra para que escurra el excedente de soluci6n y se procede a plantarlas.
 

PLANTACION
 

6as champas se ubicargn en el interior de las zanjas separadas a 30 cm
 
para lograr una poblaci6n aproximada de 20.000 plantas por hect~rea.
 

La disposici6n de las champas serg con su parte superior hacia arriba
 

y con las ralces distribuidas radialmente. Debe cuidarse que las ralces
 

no queden con sus Spices doblados hacia arriba.
 

Posteriormente se tapan las champas con 10 cm de tierra prefiriendo aque

lla tierra que provenga de la estrata m~s superficial.
 

Serg muy importante apisonar la tierra que cubre las champas, para evi

tar bolsones de aire en contacto con las ralces. Esta labor puede ser
 

reemplazada con un riego cuidadoso por el interior de las zanjas.
 

TRAZADO DE ACEQUIAS Y DESAGUES
 

Una vez terminada la plantaci6n se procede a confeccionar las acequias 

necesarias para regar por las zanjas, y al tdrmino de ellas se construi-

rg un desague a mayor profundidad que las zanjas que permita la salida
 

expedita del excedente de agua de riego, evitando apozamientos.
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INTRODUCTION
 

Asparagus has been one of California's major 
crops for more than 80 years. Production today 
issolely of green asparagus-white (blanched) 
asparagus is no longer grown in California. 

The traditional planting method, still the 
most widely used, is planting of crowns 
(1-year-old plants) produced in a field nursery. 
Recently, however, some growers have been 
using seedling transplants, 10- to 12-week old 
juvenile plants usually grown in a greenhouse. 
These plants develop to the spear-producing, 
crown stage after placement in the field. For 
several years, direct seeding was advocated 
and still is used where ext:'emely high plant 
populations are desired. In this method, the 
seed is planted in place in the production 
field, 

All three methods can use raised beds or flat 
planting. In most cases, the plants or seed are 
planted into fur,'ows that, over many months, 
are gradually filled in with soil as the plants 
grow and d'welop. In this manner, the result-
ing plant .,,tems are situated deep (6 to 9 

FIELD SELECTION AND 
LAND PREPARATION 

Asparagus is a perennial and the land it is 
grown on will be tied up for 10 to 15 years, so 
careful consideration must be given to selec
tion of the plantation site. 

Asparagus is fairly adaptable to a wide range 
of soil types. It isgrown commercially in the 
peat (muck) soils of the Delta, in some heavier 
clay soils along the coast and in the Imperial 
Valley, and in the very sandy soils in the 
Coach11a Valley. Light, sandy soils are best 
for earlier production in spring, 
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inches) in the soil by the time commercial 
spear production begins. An exception to this 
practice is in shallow, direct-sceded plantings 
on raised beds in desert areas. 

Certain - )ils favor asparagus production, and 
since this perennial crop will tie uIp the land 
for 10 to 15 years careful consideration must 
be given to field selection. However, regard
less of planting method all preliminary land 
preparation is basically the same, consisting 
usually of land-leveling where necessary, sub
soiling, plowing, and disk[ng. 

Each planting method has its own particular 
advantages and disadvantages but it appears 
that the seedling transplant method may be
come predominant, especially with the advent 
of higher-priced and scarce hybrid seed. 
Transplanting allows quick, uniform develop
ment of the commercial plantation and 
somewhat earlier production. 

This leaflet outlines each of the three planting 
methods. 

The soil pH should be between 6.5 and 7.5, 
or. near neutral, for maximum production. 
Acidic soils below 6.5 suppress plant growth
and reduce yield. Compared to other veg
etables, asparagus is fairly tolerant to salts. 

Asparagus is a deep-rooted crop and soils 
with adeep profile and good drainage are pre
ferred. The field should have uniform soil 
conditions-land streaks and varying soil tex
ture will make irrigation and retention of 
uniform soil moisture difficult. Soils with a 
shallow profile, hardpan or high water table 
should be avoided. 



Irrigation is required in all California aspara- TRANSPLANTING SEEDLINGS 
gus production areas. Where water is applied 
by furrow irrigation, the fields Must be fairly
level to insure good vertical ;ind lateral move-
menrit. Where sprinkler irrigation is used, the 
slope of the land isnot as critical. H-owever, I 
field should be free of low spots where water 
may stand, 

Try to select a field free of perennial weeds 
such as morning glory, bernudagrass, nut-
sedge, etc., as these are difficult to control 
after the field is established, and they tend to 
spread rapidly. 

Once the field is selected, do any necessary 
land leveling or subsoiling, then plow deeply 
to be ready for furrow construction or bed 
shaping at planting time. The incorporation 
of large amounts of animal or green manures 
or both in the final seed bed is suggested in 
much of the older literature, and even today
there are advantages to this practice if ma-
nures are readily available. However, this is 
veither necessary nor practical on the large 
acreages grown in California. 

Transplanting seedlings into the field is tie 
most recent method recommended for estab
lishing an asparagus plantation in California. 
This method is rapidly gaining in popularity 
and isbeing widely used by asparagus growers 
throughout the state. 

The seedlings usually are produced in green
houses and, when about 10 to 12 weeks old, 
are transplanted into commercial fields. The 
young seedlings can be mechanically trans
planted, thus reducing planting costs. Studies
indicate that asurvival rate of between 92 and 
98 percent can be expected in the field. 

Growing seeqing transplants 

Any grower having greenhouse facilities can 
produce seedlings, but the common commer
cial practice is to have them grown by 
nurseries specializing in transplants. An ad
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A plantation recently established with transplants. 



vantage of greenhouse production is that the 
grower is ready to transplant in late winter or 
early spring, any time weather conditions per-
mit. This utilizes the longest possible growing 
period the first season. 

For field plantings in late spring or in the fall, 
seedling transplants have been gro, success
fully in lath-houses and outdoors. 

Transplants can be grown in peat pots, al-

Proper size of seedling (10 to 12 weekcs old) for trans. 
planting, 

though for more efficient use of greenhouse 
space most nurseries use pre-formed trays 
having a plant density of 1 plant per 1.65 
square inches. The soil mix should be porous, 
(e.g., I part peat to I part coarse sand) to in
sure good drainage. Seeds are planted 1/4 to 
1/2 inch deep, one seed per space. 

A greenhouse temperature range of 650 F 
night minimum to 85' F day maximum pro
vides good germination and plant growth. 

Irrigation and fertilization needs vary with ex
isting climatic conditions, soil mix, and age of 
the seedling. The initial nutrient requirements 

-

One type of pre-formed troy used for growing trans
plants ingreenhouse. 

Gowing transplants in the greenhouse. 
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call be tie( by ini riing . CrpI, I IpI) lc i-
li/et C~MitaiU ig tllicronlitricit,. tou the ,(i-l
mix. After the seedlingS enirte, iddicunal 
ipplic.iti~ls ol liqnid hlrtelizer hoilldh be in-
corp(rated into the irriti, ,,,.ner as needed. 
lecause o(f the porous natire 40 the mix, tilt,
!eedlings sh it ld be irrigated daly. 

Time of transplanting 

The most favorable time for field transplant-

Ing in the desert valleys is February through

April. In the 
 lower San Joaquin Valley, the

best time is March through May. In the Delta,

transplanting 
 is best from Mlarch through
May. Next to the spring months, fall is thenext most satisfactory time to transplant,
especially in the southern part of the state. 

Seedlings are transported to the field either in 
the trays in which they were grown (the plants 
are removed from them in the field) or in 
moisture-resistant boxes into which they have 
been placed in the greenhouse. 

"'A 
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Moisture-resistant box for packing seedlings for trans
porting to field. 

Overhead irrigation and fertilizer application for seedlings in greenhouse. 
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Transplanting asoaragus seedlings. 

Seedlings should be tran'splanted as soon as 
possible after shipment from the greenhouse, 
but plants kept moist and cool will remain 
viable and show little or no physical damage 
for several days. 

Transplanting 

Planting furrows are cut into the prepared 
field 6 to 8 inches deep with a double mold
board plow or lister, or, more preferably, are 
formed with a bed-shaper. Seedlings are then 
planted in the furrow bottoms. For best re-
suits, the furrow bortoms should have loose 
soil to allow complete burial of the plants' 
root systems. 

Planting can be done by hand or machine. 
Many growers have adapted vegetable trans-

planting equipment capable of handling two 
and three rows. 

Furrows deeper than 8 inches and row spar
ings wider than described below may be advis
able in the Delta area to compensate for sub
sidence of peat soils. 

Spacing 

For the production of green asparagus, 5- or 
6-foot between-row spacing is common in 
California. Five-foot spacing is most com
monly used in southern California, while the 
six-foot is preferred by most growers in the 
Delta. 

Spacing of seedlings in-row will vary with the 
grower. 

TABLE 1. NUMBER OF SEEDLINGS OR CROWNS NEEDED TO PLANT 1 ACRE OF ASPARAGUS 
AT VARIOUS IN.ROW SPACINGS ON 5-FOOT SINGLE-ROW BEDS. 

In-row spacing 
(inches) 4 6 8 10 12 14 16 18 

Number of seedlings 
or crowns per loot 30 2.0 1.5 1.2 10 09 08 0.7 

Number of seedlings 
or crowns per acre 26,135 17,424 13,068 10,454 8.712 7,405 6.534 5,808 
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The most common spacing used is 12 inches 
between plants. Some growers prefer closer 
spacings. Others plant at 18 inches. But as 
bed age increases, all spacings tend to equalize 
themselves in yield to about that of the 
12-inch spacings. 

Irrigation 

Irrigate immediately after planting to settle 
soil firmly around the roots and prevent desic
cation of the plants. Either furrow or sprinkler 
irrigation is satisfactory. In furrow irrigation, 
run the water in a light flow over the base of 
the plants to avoid washing them out of the 
ground. 

After the initial irrigation, keep the field moist 
until the new spears emerge from the soil. 
Subsequent irrigation should be as needed to 

maintain sufficient moisture to prevent desic
cation and sustain normal growth. 

Weed control 

Wetd control is the most difficult problem en

countered during the early growth period. Use 
either shielded spraying with contact herbi
cides, or mechanical cultivation to control 
weeds outside the plant row. 

Annual weeds around the plants will be con
trolled as the furrow isgradually filled in with 
soil during cultivation. Several light cultiva
tions as needed for weed control and soil 
movement are better than moving a large 
amount at one time. By the end of the first 
growing season the field surface should be 
nearly level, with only a small irrigation fur
row still left down the plant row. 

Sprinkler irrigation following transplanting. 
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DIRECT SEEDING 


In direct seeding, asparagus seed is precision-
planted at the desired spacing directly into 
the commercial field. This avoids having to 
grow and maintain a nursery and digging and 
transplanting seedlings or crowns into the 
commercial field. Although tried in all of the 
production areas of California, it is mainly 
being used in the desert and coastal areas of 
southern California. 

Direct seeding is most advantageous where 
growers utilize plant densities in excess of 
100,000 plants per acre. It also gives the 
grower more freedom in choosing planting 
dates, although the slow, 4- to 5-week germ- 
ination period in cold spring months may 
cause grower concern about getting a stand. 
The best germination is in the 77 to 860 F 
range. 

The principal disadvantage of direct seeding is 
the difficulty of controlling weeds which e-
merge with the young plants. 

Time of planting 

In th dcsrt valleys of California (Imperial, 
Palo Verde, and Coachella), direct seeding 
usually begins in early February and ends in 
April. In the cooler coastal production areas, 
direct seeding has been successful over a 
period of several months-April through July. 
In the southern portion of the San Joaquin 
Valley, seeding has been done from late Feb-
ruary into early March. In the Sacramento-
San Joaquin Delta, the most favorable time to 
plant direct-seed asparagus has been from late 
March to the end of April. 

In desert areas growers also have been suc
cessful with fall seeding in August and Sep
tember. Emerging seedlings will over-winter 
without severe foliage damage in areas having 
mild winter climates. Filling of the furrows 
with soil can start after new spears begin to 
emerge in the spring. 

Planting method 

Asparagus growers usually plant either on 
raised beds (some growers in the Imperial and 
Coachella valleys plant on beds similar to 
those used for other vegetable crops) or in 
pre-formed, flat-bottomed furrows. 

The first method is exclusively used in desert 
areas. Beds are made by cutting irrigation fur
rows, usually on 5-foot centers, in the pre
pared field. The resulting beds between the 
furrows are planted with two to five rows of 
seed. Seed is planted only 3/4 inch to 1 inch 
deep-this allows penetration of solar heat to 
promote germination and provide for early 
crops once the beds are in production. How
ever, plants remain at a shallow depth and the 
average bed life usually is considerably shorter 
than when planted in furrow bottoms. 

In furrow planting, flat-bottomed furrows on 
5-foot centers are cut 6 to 8 inches below the 
prepared soil surface. 

Seeding is dnne on th&se recessed flats. As 
plants grow, soil is pulled from the furrow 
sides t.) fill in and form a raised bed. Ulti
mately, this soil movement creates irrigation 
furrows on either side of the completed bed 
and leaves the producing crowns deep in the 
soil. Such fields -,re productive for 10 to 15 
years. 

TABLE 2. DAYS TO EMERGENCE OF ASPARAGUS SEEDLINGS AT VARIOUS SOIL TEMPERATURES.'
 

Soil temperalure F 32 41 50 59 68 77 86 95 104
 

Days to emergence x x 53 24 15 10 11 19 28 

Data tiom J F iirrmimqon, Dmpi ol Veq Crops, UC Davis 
x Illie Ot nO qjerml IItir 
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Direct-seeded four-rows-per-bed in Imperial Valley. 
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Direct seeded double row-per-bed. 
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Beds in the southern part of the state are 
usually planted on 60-inch centers, while 
most growers in the l)elta area prefer 72-inch 
spacing. 

Irrigation 

If soil moisture at time of planting is not ade-
quate for germination, irrigate to keep the soil 
moist but not saturated. Both furrow and 
sprinkler irrigation have been satisfactory for 
the germination and emergence of asparagus. 
Of the two methods, we suggest sprinkler ir-
rigation; then, if desired, convert to furrow ir-
rigation after the stand has been established. 

If furrow irrigation is used for germination, 
run the water carefully over the seed rows in 
the bottom of the furrow-especially in light, 
sandy soils-to avoid washing. Washing should 
not be a problem if a small irrigation furrow 
was made in the bottom of the basin when the 
planting bed was formed. Water flow also can 
be regulated with a gated pipe or other means 
to prevent washing. Emergence may be re-
tarded or reduced in parts of the field where 
water tends to stand. In heavier soils, crusting 
may be a problem. 

Weed control 

Weed control is a major problem in direct
seeding asparagus because handweeding costs 
may be prohibitive. Certain chemicals have 
given satisfactory weed control when applied 
pre-emergence with good well-calibrated 
equipment used with precision. New herbi
cides for both pre-emergctnce and post-emer
gence are being tested each year. Consult your 
Farm Advisor for current iniormation. 

Certain cultural practices have also been used 
to control weeds. Because asparagus seed ger
minates slowly, you can .&pray the field with 
contact herbicides, such as carrot oil, 1 or 2 
days before the seedlings emerge. This will 
destroy existing weed seedlings. Another ap
plic-,ion of contact herbicide, using a plant 
shield ,o proLect the asparagus seedlings, 
may be desirable 1 month after plants have 
emerged. Q-nce asparagus plants are about 
1-1/2 feet high, annual grasses and broadleaf 
weeds are usually not detrimental to the 
establishment of a stand. 

Annual weeds appearing late in the season 
will be destroyed when soil is moved from the 
ridges over asparagus rows as beds are pre
pared for the following season. 

One-row bed shoper. 
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Perennial weeds should be destroyed before 

seeding or they will be a continual source of 

difficulty to the grower. 

Special basins are constructed in one opera-

tion with double moldboard plows or listers 

and sled-mounted shapers, making one to 

three beds at a time. The flat furrow bottoms 
are about 24 inches wide. Each is seeded with 

two rows spaced about 8 to 12 inches apart. 

In making beds, many growers add a special 

V-shaped piece to the center bottom of each 
shaper. This forms a 4-inch-wide by 2-inch
deep channel to allow early irrigation without 
seed-washing. 

WHEEL TRACK 
PLANT LOCATION Jgrowers 

Fig. 1. Cross section of a typical bed used for direct 
seeding. 

Seeding is done at 3/4- to I-inch depth with 

precision planters. For best seed placement, 
planting speed should not exceed 2 miles per 
hour. Sled-mounted precision planters cover

ing three 60-inch beds can seed 3 acres per 

hour. 

Fig. 2.Angle plonter seeding. 

Some plantings have been made on the sides 
of ridges by direct seeding with angle planters. 

Delta area. In direct seeding into furrows, 

in the Delta have shown preference 

for 6-foot row spacing instead of 5 foot. Also, 

because of subsidence in the organic peat 

soils, it often is necessary to cut furrows 

deeper than 6 to 8 inches and to seed deeper 

than 1 inch. 

One-row bed shaper with planters mounted. 
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Spacing per acre. However, 
desert area prefer to 

Most growers who direct-seed do so in pre- utilizing 2 to 5 rows 
formed furrows, two rows per bed with in- population in excess 
row spacing from 3 to 6 inches. This spacing acre. 
requires arroximately 2 to 3 pounds of seed 

TABLE 3. AMOUNT OF SEED NEEDED TO DIRECT-SEED ASPARAGUS 

some growers in the 
plant on raised beds 

per bed, which gives a 
of 100,000 plants per 

(5-FOOT BEDS) 
AT VARIOUS PLANT DENSITIES AND GERMINATION PERCENTAGES. 

In-row spacing (inches) 1 2 3 4 5 6 

Number plants per ft. 12 6 4 3 2.4 2 

Number plants 
per acre 104,544 52,272 34,848 26,136 20,908 17,424 

Germination % 

100 
95 
90 
85 
80 
75 
70 
65 
60 

Based on 20,000 seeds per pound. 

5.2 2.6 
5.5 2.7 
5.8 2.9 
6.2 3.1 
6.6 3.3 
7.0 3.5 
7.5 3.7 
8.0 4.0 
8.7 4.4 

PLANTING 1-YEAR-OLD 

CROWNS 

The use of 1-year-old crowns for establishing 
an asparagus plantation is the oldest method 
employed in California and accounts for most 
of the acreage currently (1980) in production. 

Crowns are plants grown from seed in a field 
nursery. 'konJng crowns are dug after one full 
growing season, preferably in mid-winter 
while they are dormant, and should be trans-
planted immediately into the production field, 
In growing areas where inclement weather 
may prevent planting while crowns are dor-
mant, they are dug in winter and held in cold 
storage until planted. 

Some growers specialize in growing asparagus 
crowns for sale, but where large acreages are 
to be planted many prefer to grow their own 

Pounds of seed required per acre' 

1.8 1.3 1.1 0.9 
1.9 1.4 1.i 0.9 
2.0 1.5 1.2 1.0 
2.1 1.6 1.3 1.0 
2.2 1.7 1.3 1.1 
2.3 1.8 1.4 1.2 
2.3 1.9 1.5 1.3 
2.7 2.0 1.6 1.4 
2.9 2.2 1.8 1.5 

crowns in their own nurseries. 

Time of planting 

In the Sacramento-San Joaquin Delta, crown 
planting is done anytime in winter as weather 
permits. In desert areas of southern California 
where little rainfall is expected fields may be 
planted any time in winter; January and Feb
ruary are usually the best months. At that 
time, soil and climate conditions will usually 
permit the crowns to be transplanted directly 
from nursery to field. In either area, however, 
if cold weather persists and crowns remain 
dormant in soil for a long time after trans
planting, considerable decay and injury to the 
fleshy roots and rhizomes may occur. Some 
researchers have found that dipping or dust
ing the crowns with a fungicide to prevent this 
decay may be effective, but the results have 
not been consistent. 
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Crown planting of asparagus. 

Planting method 

Planting fUrr IwS are made with a large, dm)u-
ble m)ldbard pl)w with extension wings. 
Single rows are uscd and furrows are spaced 5 
to 6 feet apart. Depth c)f the furrow should be 
6 inches bchc w (lie level 'ftie field. A hcavy 
O)ject )ra large log-chain is usually dragged. 
hel. r Lid tie phlcO wt hreak the och)ds and form a 
sMxOth e,'2dheI. 

Crwins are dronpped into the furrcw m the de
sired spacing, I a tractor-trailerusually ronI 
rig. The crowns are then placed Iyhand in an 
upright p()stl and the roots spread out. 
Studies indicatC that ,lthough crown survival 
is Mt affected hy ,irientation, spear inirtiaon 
in cr)nVis plnited uipside down will be de-
layed and early prJlcicin reduced. (:r wns 
shnld )le covered with 2 to3 inches ot sil 

And watered irnmediatelv, either by furrow or 
sprinkler irrigation, to settle the soil around 
the crowns. 

After spears emerge, soil ' ulot1'be iioved into 
the turrc w in small quan tities. Slowly filling 
iII tile furrow as tile season progresses also 
helps to control the weeds. 

In-row spacing 

Spacing of crowns in-row will vary with the 
grower. The most cornion spacing used in 
the past was 12 inches between plants. Tests 
show little difference in yield between 12- and 
18-inch spacings. Closer spacings give higher 
yields only during the early life of the beds, 
and do not appear to be worth the extra costs 
invlvel. 
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Double mold-board plows with 
- * clod breakers used to open 

furrows for crown planting in' 1
• " ' .. the Delta. 

Giown planting from a trailer. 

Irrigation 

After the crowns have been covered with ap- 
proximately 2 to 4 inches of soil, the field 
should be irrigated to settle the soil around 
the crowns. If furrow irrigation is Used, water 
should be run in the furrow over the crowns. 
Sprinkler irrigation may also be used, but may 
cause al greater wveed problem than will fur-
row irrigation. SubIsequenC[t irrigations should 
be made as neededC( to sustain normal growth 
of thle plants. 

Weed control 

Weed control is a problem in most asparagus 
beds. Cultivation during the early part of the 
first growing season will help control some 
weeds. Hand weeding is very expensive and 
prohibitive in most plantations. Herbicides 
for both pre-emergence and post-emergence 
weed control are being tested each year. Con
suit your local Farm Advisor for the latest in
formation concerning these. 
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THE ASPARAGUS NURSERY 

The objective of a field nursery is to grow the 
maximum number of well-sized crowns on 
the least amount of land. 

Site selection 

A light friable soil is best for early seed 
germination and seedling growth, and will be 
an aid in digging and grading operations when 
the crowns are lifted. Muck soils are satisfac-
tory, but heavy clay soils are difficult to 
manage and should be avoided. The soil 
should have good water retention, yet be 
sufficiently porous to give good drainage, 
Make sure the planting area has no low spots 
where water can stand, or emergence will be 
reduced and plant loss will occur. A soil pH 
level between 6.5 to 7.5 is desirable. 

Time of planting 

The nursery should be planced as early in 
spring as weather permits. Larly seeding takes 
advantage of natural soil moisture for germi-
nation and provides the maximum growth 
period. 

Asparagus seed is slow to germinate in cold 
weather (Table 2) and it often requires several 
weeks for the plants to emerge. Soaking the 
seed before planting for 3 to 5 days at temper-
atures of 860 to 950 F will hasten germina
tion. Seed should be spread on newspapers 
and partially dried before drilling, 

Planting 

In a nursery, asparagus seeds usually are 
planted in single rows on raised beds spaced 
between 18 and 30 inches apart, but flat 
planting with similar between-row spacing 
can be used. Seeding depth is I to 1 1/2 

inches. Insandier soil, growers prefer to plant
1 1/2 to 2 inches deep to insure adequate soil 
moisture. 

Seed should be sown with a commercial preci
sion planter. 

Spacing 

Equal spacing between plants is important in 
the nursery. Crowded plants have a tendency 
to produce smaller crowns than those spaced 
farther apart. Plants should be seeded about 3 
inches apart within 4he row. If the seed is 
sown more thickly, the plants may develop 
small, intertwining roots and be difficult to 
separate without injury at digging time. 
Because of high labor costs it is not economi
cally feasible to thin seedling after emergence. 

Irrigation 

Adequate moisture is essential for good germi

nation. Sprinkler and furrow irrigation are 
both satisfactory for the asparagus nursery. 
However, care must be used in making irriga
tion furrows in flat plantings so as not to dis
turb the seed rows. Subsequent irrigations 
should be made as needed to keep soil moist 
but not saturated. 

Weed control 

Weed control is a problem in most asparagus 
nursery beds. Many growers prefer to fumi

gate soil in the nursery before planting as this 
may eliminate much of the weed problem. A 
pre-emergence spray such as paraquat also 
can be applied to the soil to keep down the 
weed growth. Contact herbicides should not 
be used after seedlings appear. 

For latest information on fumigation and 
chemical weed control, contact your County 
Farm Advisor. 
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TABLE 5. POUNDS OF SEED REQUIRED AT VARIOUS IN-ROW SPACINGS, BETWEEN-ROW SPACINGS 
AND GERMINATION RATES IN AN ASPARAGUS NURSERY.' 

In-row spacing (inches) 2 3 4 5 6 

Plants per foot (in rw) 6 4 3 2.4 2 

Germination Between-row 
(0) spacing (inches) Pounds of seed required per acre 

15 10.5 7.0 5.2 4.2 3.5 
18 8.7 5.8 4.4 3.5 2.9 

100 21 7.5 5.0 3.7 3.0 2.5 
24 6.8 4.4 3.3 2.6 2.2 

15 11.0 7.4 5.5 4.4 3.7 
18 9.2 6.1 4.6 3.7 3.1 

95 21 7.9 5.3 4.1 3.1 2.6 
24 6.9 4.6 3.5 2.8 2.3 

15 11.6 7.8 5.8 - 4.6 3.9 
18 9.7 6.5 4.9 3.9 3.2 

90 21 8.3 5.5 4.3 3.3 2.8 
24 7.3 4.9 3.7 2.9 2.4 

15 12.3 8.2 6.2 4.9 4.1 
18 10.3 6.8 5.2 4.1 3.4 

85 21 8.8 5.9 4.5 3.5 3.0 
24 7.8 5.2 3.9 3.1 2.6 

15 13.1 8.7 6.6 5.2 4.4 
18 10.9 7.3 5.5 4.4 3.6 

80 21 9.3 6.2 4.8 3.7 3.2 
24 8.2 5.5 4.1 3.3 2.8 

15 13.9 9.3 7.0 5.6 4.7 
18 11.6 7.8 5.8 4.7 3.9 

75 21 10.0 6.7 5.1 4.0 3.4 
24 8.7 5.8 4.4 3.5 3.0 

15 14.9 10.0 7.5 6.0 5.0 
18 12.5 8.3 6.2 5.0 4.2 

70 21 10.7 7.1 5.5 4.3 3.6 
24 9.3 6.2 4.7 3.7 3.2 

15 16.1 10.7 8.1 6.4 5.4 
18 13.4 9.0 6.7 5.4 4.5 

65 21 11.5 7.7 5.9 4.6 3.9 
24 10.1 6.7 5.1 4.0 3.4 

15 17.4 11.7 8.7 7.0 5.8 
18 14.5 9.7 7.3 5.8 4.9 

60 21 12.5 8.3 6.4 5.0 4.2 
24 10.9 7.3 5.5 4.4 3.6 

*Based on 20,000 seeds per pound. 
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TABLE 4. PLANT POPULATIONS AT VARIOUS IN-ROW SPACINGS, BETWEEN-ROW SPACINGS,
 
AND GERMINATION RATES IN AN ASPARAGUS NURSERY. 

In-row spacing (inches) 2 3 4 5 6 

Plants per foot (in.row) 6 4 3 2.4 2 

Germination 
(%) 

Between.row 
spacing (inches) Plants per acre 

100 

15 
18 
21 
24 

209,088 
174,240 
149,348 
130,680 

139,392 
116,160 
99,565 
87,120 

104,544 
87,120 
76.674 
65,340 

83,635 
69,696 
59,739 
52,272 

69,696 
58,080 
49,782 
43,560 

95 

15 
18 
21 
24 

220.092 
183,410 
157,208 
137,557 

146,728 
122,273 
104,805 
91,705 

110,046 
91,705 
80,709 
68,778 

88,036 
73,364 
62,883 
55,023 

73.364 
61,136 
52.402 
45,852 

90 

15 
18 
21 
24 

232,320 
193,600 
165,942 
145,200 

154,880 
129,066 
110,627 
96,800 

116,160 
96,800 
85,193 
72,600 

92,927 
77,440 
66,376 
58,080 

77,440 
64,533 
55,313 
48,400 

85 

15 
18 
21 
24 

245,985 
204,988 
175,703 
153,741 

163,990 
136,658 
117,135 
102,494 

122,922 
102,494 
90,204 
76,870 

98,394 
81,995 
70,281 
61,496 

81,995 
68,329 
58,567 
51,247 

80 

15 
18 
21 
24 

261,360 
217,800 
186,685 
163,350 

174,240 
145,200 
124,456 
108,900 

130,680 
108,900 
95.842 
81,675 

104,543 
87,120 
74,673 
65,340 

87,120 
72,600 
62,227 
54,450 

75 

15 
18 
21 
24 

278,784 
232,320 
199,130 
174,240 

185,856 
154,880 
132,753 
116,160 

139,392 
116,160 
102,232 
87,120 

111,513 
92,928 
79,652 
69,696 

92,928 
77,440 
66.376 
58,080 

70 

15 
18 
21 
24 

298,697 
248,914 
213,354 
186,685 

199,131 
165,942 
142,235 
124,457 

149,348 
124,457 
109,534 
93,342 

119,478 
99,565 
85,341 
74,674 

99,565 
82.971 
71,117 
62,228 

65 

15 
18 
21 
24 

321,673 
268,061 
229,766 
201,046 

214,449 
178,707 
153.176 
1.4,030 

160,836 
134.030 
117,960 
100,523 

128,669 
107,224 
91,906 
80.418 

107,224 
89,353 
76,587 
67,015 

60 

15 
18 
21 
24 

348,480 
290,400 
248,913 
217,800 

232.230 
193,600 
165,941 
145,200 

174,240 
145,200 
127,790 
108,900 

139.391 
116,160 
99,565 
87.120 

116,160 
96,800 
82,970 
72,600 
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Digging crowns 

December and January are the best months 
for digging crowns in California. Delay dig
ging until the ferns ire dead, the crowns are 
dormant, and the tops can be cut with a 
mower and removed from the field. Lift the 
crowns from the soil with a modified potato 
digger-this will shake roots free of most of 
the soil and make separation easier. To avoid 
crown injury, make sure that digging is not 
too shallow. 

Crowns are graded by hand while being sep-
arated. It pays to plant only medium and large 
crowns that have large buds and have not 
been injured by digging. Large crowns weigh 
approximately .13 to .15 of a pound (135 to 
150 pounds per thousand crowns) and they 
should have several well-developed bud 
clusters. Experiments (in New Jersey) have 
shown no significant difference in yield of 

marketable spears between plantings of large 
crowns and m.ediun crowns. 

Crown storage 

Crowns should be transplanted into the per
manent bed as soon as possible after digging. 
In many areas this is not possible because of 
adverse weather conditions in winter and 
early spring. If conditions do not allow imme
diate transplanting, store crowns loosely in a 
well-ventilated warehouse at a temperature of 
35 0 F. Drying and freezing of the crowns 
should be avoided, as sevare damage or corn
plete loss can result. Crowns that must be 
held dormant for any great length of time 
usually are loosely packed in bulk bins and 
held in controlled cold storage. Many growers 
dip their plants in a Benlate solution before 
storage, although no statistical advantage in 
plant survival has been found. 

Typical variability in nursery-grown 1-year-old crowns. 
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INTRODUCCION
 

Los esparragos han sido uno de los 

cultivos principales de California 

por m~s de 80 afios. La Producci6n 

hoy es solamente de esparrago ver-

de-esparrago blanco ya no es culti-

vado en California. 


El metodo tradicional de siembra,
 
todavia el m~s ampliamente utiliza-

do, es el de sembrar coronas (plan-

tas de 1 afio) producidas en un vi-

vero de campo. Sinembargo, recien-

temente algunos agricultores han 

estado transplantando las plantillas 

de 10-a-12 semana! plantps tiernas 

usualmente cultivadas en i.. inver-

nadero. Estas plantas se'desarro-

llan hasta la etapa de cfrona pro-

ductiva despu6s de colocarse en los 

campos. Por varios afios se defendi6 

la sierbra directa con semilla y to
davia se usa donde se desean extre-

mamente grandes poblaciones de plan-

tas. En este mtodo,la semilla se 

sierubra en el campo de producci6n. 


Todos los tres m~todos pueden usar
 

hechos levantados o siembras planas. 

En la mayoria de los casos, las plan-

tas o la semilla son semnbradas en
tas lasemllason eny
embada 


surcos que, por muchos meses, son
gradalmete
lenaos cn tirray
gradualmente llenados con tierra 


segn la planta va creciendo y de
sarrolandose. De esta manera, los 

sistemas de plantas resultantes se
 
sitian profundos (de 6 a 9 pulgadas)
 

3ELECCION DEL CAMPO Y PREPARACION 

1)E LA TIERRA 


El esparrago es un perenne y la tie-

rra donde se va a cultivar va estar 

atada por 10 a 15 afiosasi que se 

tiene que hacer una consideraci6n 

cuidadosa sobre el lugar seleccionado 

para la plantaci6n. 


en el suelo por el tiempo en que
 
comienza la producci6n comercial
 
de las puntas de esparragos. Una
 
excepci6n a esta pr6ctica con plan
tillas sembradas directamente en
 
lechos alzados superficiales en
 
areas deserticas.
 

Ciertos suelos favorecen la pro
ducci6n de esparragos, y ya que
 
este cultivo perenne va atar la
 
tierra por I0 a 15 afios se le debe.
 
de dar una consideraci6n cuidadosa
 
a la selecci6n del campo. Sinembar
go, no importa cual sea el m6todo
 
de siembra toda la preparaci6n pre
liminar de tierra es basicamente
 
la misma, consistiendo usualmente
 
en una nivelaci6n de tierra donde
 
sea necesario, surcando.
 

Cada mitodo de sienbra tiene sus
 
propias ventajas y desventajas par
ticuhares pero parece que el mtodo
 
de transplante de platillas se va
 

a tornar predominante, especialmente
 

con el dveniniento de ha semilla
 
hibrida escasa y mas cara. El trans-

Plante permite un desarrollo rpido
 

unifo-rme de la plantaci6n comercial
 
y unifo-rede da mera
plguna
una producci6n de alguna manera
 
m~s temprana.
 

Este folleto delinea cada uno de
 

El esparrago es bastante adaptable
 
a una amplia gama de tipos de suelos
 
Se cultiva comercialmente en los
 
suelos de turba (estircol) del Delta
 
en algunos suelos barrrosos a lo
 
largo de la costa y en el Valle
 
Imperial, y en los suelos muy are
nosos en el Valle Coachella. Los
 
.suelos sueltos y arenosos son mejo

res para una producci6n temprana
 
en Primavera.
 



El pH del suelo deberia estar en-

tre 6.5 y 7.5, o cerca de neutral, 

para producci6n maxima. Los sue-

los Acidos abajo de 6.5 suprimen 

el crecimiento de la planta y re-

ducen los rendimientos. Compara-

do con otras verduras, los esparra-

gos son bastante tolerantes a las 

sales. 


Los esparragos son 	un cultivo de 


recomiendan
raiz profunda y se 

perfil profundo 

y
 
un
con
suelos 


buen drenaje. El campo debe te
ner condiciones de suelos 

uniformes-tierras veteadas y 

'.exturas de suelos variables
 
va a dificultar el riego y la
 

de la hume-
retenci6n uniforme 

suelo. deben evitar
dad del Se 


suelos de perfil superficieal, 

duros o con drenaje pobre. 


El riego es requerido en todas 


las 5reas de producci6n de espa-


rragos en toda California. Donde 


el agua es aplicada por riego de 

ser
surco, los campos deben bas-


tante planos para asegurarse un
 
buen movimiento vertical y lateral. 


Donde se usa riego por aspersi6n, 


la inclinaci6n de la tierra debe 


estar libre de partes hondas donde 


el agua podria acumularse. 


Hay quc tratar de seleccionar un 


campo libre de malezas perennes 


como lo son campanillas de la 


maniana, ciertas graminaceas y 


otras, ya que estas son dificiles 

de controlar despu6s de que el
 

campo ha sido establecido, y estas 


tienden a esparcierse rapidamente. 


Una vez se ha seleccionado el 

campo, hay que hacer cualquier 


nivelaci6n de tierra que sea 

arar profun-
necesaria, despue's 


estar listos de hacer
damente para 

o formar los lechos
los surcos 


os
Para la epoca de 

esiembra, 


.La incorporaci 6 n de grandes can
tidades de abono organico ya sea
 
estiercol o composta o ambos en
 
los lechos finales de semilla es
 
sugerida en mucha de la vieja
 
literatura, y ain hoy hay venta
jas para esta pr~ctica si estos
 
abonos org A nicos son disponibles.
 
Sinembargo, esto no es ni nece

pr~ctico en las grandes
sarioextensionesni de tierra en
 
California.
 

TRANSPLANTANDO LAS PLANTAS
 
DE SEMILLERO-


El transplante de las plantas
 

de semillero hacia el campo es
 

el metodo mas reciente recomen

dado para establecer una plan

taci 6 n de esparragos en
 

California. Este m6todo estA
 

rapidamente ganando popularidad
 

y se est5 utilizando ampliamente
 

por los cultivadores de esparra

gos a travez de todo el estado.
 

Las plaiitillas generalmente se
 

producen en invernaderos y, cuando
 
a 12 semanas,
tienen cerca de 10 


son transplantadas a los campos
 

comerciales. Las plantillas
 
jovenes pueden ser transplantadas
 
mec~nicamente, y asi reducen
se 


costos de transplante. Estudios
 

indican que se puede esperar un.
 

indice de supervivencia del 92
 

al 98 por ciento.
 

Cultivando losTransplantes
 
de las Plantas de Semillero
 

Cualquier agricultor que tenga
 
facilidades de un vivero puede
 

producir plantillas, Pero la
 

practica comercialmente comun
 

es que un vivero las cultive
 
en transplantes.
especializandose 


n de
Una ventaja de la producci6
 

invernadero es que el agricultor
 

esta listo para tran~splantar al
 

o al principio
final del invierito 




de Ia primavera, cualqujera mientras 

lo permitan Ias condiciones de11 

tiempo. Esto utiliza Cl periodo de 

crecimiento mns I a rlo pos i e en 
la primera temporada. 

Para las siembras en e-1 campo al 
final de la primavera o en el oto- A A 

5o, los transplantes do plantillas t 
se han cultivado con (xito en 
casas "enlatadas" o al aire libre. 

Los transplantes pueden ser c-l
tivados en macetitas de musgo, a
 

pesar de que para obtener un uso 
mis eficiente del espacio del
 

invernadero la mayoria de los
 
viveros usan bandejas pre-formadas
 

que tienen una densidad de planta
 

de 1 planta por cada 1.65 pulgadas
 

cuadradas. La mezcla del suelo
 

debe ser porosa (e. 1 parte de mus- Proper size of seedling (lO to l2 weeks old) fortrans.
 

go para I parte de arena gruesa) planting.
 

para asegurar un buen drenaje.
 

Las semillas son sembradas 1/4 Plantillas de tamafio adecuado (10-12
 

a 1/2 pulgada de prufundidad, semanas de vida) para transplantar
 

una semilla por cada espacio.
 

[ ,,
 

A plaofoution recently establis rd with ta . plants. 

Uin pi initi ) rec ie 4teml n Lt e! ;i ! ' id C o I t.ral is lll.i '., 1 



Una temperaLur a (IC nvernadero fluc
tuando entre 65" F como minimo en la 

noche y 851'- F como maximo en el dia 

provee buena germinaci6n y crecimien
to de la planta. 

El r-ie.go y la fertilizacibn
 

necesita variar con las condi-


ciones climaticas existentes,
 
la mezcla del suelo, y la edad
 
de las plantillas. Los reque
rimientos nutrientes iniciales
 
pueden obtenerse incorporando
 
un fertilizante completo con
teniendo micrortutrientes a la
 
mezcla del suelo. Despu6s de
 
que emergen las plantillas, se
 
deben incorporar aplicaciones
 
adicionales de fertilizante
 
liquido al agua del riego seg6n 

sea necesario. Debido a la na-


turaleza porosa de la mezcla,
 
las plantillas deben ser rega-

das diariamente. 


Tiempo de resiembra
 

El tiempo m~s favorable para la
 

resiembra en el campo en los valles
 

. ,Zr" .
 

4t 

One type of pre-formed troy used for growing Irons
plants in greenhouse. 

Un tipo de bandejas pre-formadas uti
lizadas para cultivar transplantes en
 

un invernadero.
 

Growing transplants in the greenhouse. 

Cultivando transplantes en un invernadero
 



I-ire
 

• , 

Moisture-resistant box for packing seedlings for trans
porting to field. 

Caja resistente a la humedad para
 
empacar plantillas para transplan
tarlas en el campo.
 

. A.. 

Overhead irrigation and fertilizer application for seedlings in greenhouse. 

aereo y aplicaci
6 n de fertilizante para plantilids
Riego 

en el inver'Ladero. 64 
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Transplanting asj~uragus seedl ings. 

Transpiantando plantillas de esparrago's.
 

des6rticos es en Febrero hasta Abril. ranspiantando
 
En el Valle de San Joaquin, el mejor
 
tiempo es desde Marzo hasta Mayo. En Los surcos para la siernbra se cortan para
 
el Del -a, se transpanta mejor desde el campo preparudo de 6 a 8 pulgadas de 
Marzo a travez de Mayo. Pr6ximo a profundidad con -.-ado doble, o preferible
los rueses de primavera, el otoiio es mente se forman como lechos. Despu~s se 
el pro'ximo tiempo ma's satisfactorio siembran las riantillas en la parte honda 
para transpiantar, especialmente eh del surco. Para obtener mejores resultados, 
la parte sur del estado. las partes hondas de los surcos deben de 

tener tierra suelta y permitir sepultar 

Las plantillas se transportan a los cornpletamente las rakces de las plantas. 
carnpos ya sea on bandejas en las cuales 
han sido cultivadas (las plantas se La siembra se puede hacer a mano o a ma
sacan de estas en el campo) o en cajas quina. Muchos cultivadores han adaptado 
resistentcs a la humedad en las cuales equipos de transpiante vegetal capaz de 
se han colocado en los invernaderos. manejar dos y tres surcos. 

Las plantitas de semillero tieberan ser Distancias en los espacios 
transpiantadas tan pronto s'.!a posible 
despue's de embarcarlas des~le el inver- Para la produccio'n de esparragos verdes, 
nadero, pero las plantas riantenidas una distan'cia de 5-o-6 pies entre el surco 
h6medas y frescas van a permanecer es conuin en California. Una distancia de 
viables y van a mostrar muy poco o 5 pies es la usada m~s com6nmente en el 
ning~in dafio fisico por varios dias. sur de California, mientras quo la de 6 

pies es preferida por la rayoria de los 
que cultivan en el Delta. 

TABLA 1. NIJMERO DE PLANTILLAS 0 CORONAS QUE SE NECESITAN PARA SEMBRAR 1 ACRE DE 
ESPARRACOS A DIFERENTES DISTANCIAS EN-SURCO EN LAS FILAS INDIVIDUALES DE 
5 PIES. 

Distancia En-Surco 
(pulga;-jas) 4 6 8 10 12 14 16 18 

N6mero do plantillas 
coronas por pi& 

o 
3.0 2.0 1.5 1.2 1.0 0.9 0.8 0,7 

NUimero de plantillas o 
coronas por acre 26,135 17,424 13,068 10,454 8,712 7,405 6,534 5,-08 
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Las distancias de los espacios en los surcos 
van a variar con el agricultor. 

La distancia mis com6nmente usada es de 12
 
pulgadas entre plantas. Algunos agriculto-

res prefieren distancias nis cortas. Otros
 
siembran cada 18 pulgadas. Pero asi como 

aumenta Ia edad de los lechos, todas las 

distancias tienden a igualarse en rendi-

miento a casi el de la distancia de 12 

pulgadas. 


Riego 


Regar inmediatamente despu6s de la siembra 

para fijar el suelo firmemente alrededor de 

las raices y prevenir disecaci6n de las 

plantas. Ya sea riego por surco o por as-

persi6n con flujo suave sobre la base de 

las plantas para evitar lavarlas fue a 

del suelo. 


Despu6s del riego inicial, hay que mantener 

los campos hmedos hasta que emergan las 

puntas del suelo. El riego subsiguiente 


deberA hacerse seg6n seai necesario para 
mantener suficiente humedad para prevenir 
desecaci6n y sostener un crecimiento normal.
 

Control de Maleza
 

El control de la maleza es el problema mis
 
dificil de enfrentar durante el periodo
 
de crecimiento inicial. Usar ya sea nebu
lizadores resguardados con herbicidas de
 
contacto, o m6todos de siembra mecfnicos
 
para controlar la maleza fuera de los
 
surcos de las plantas.
 

Las malezas anuales alrededor de las plantas
 
van a ser cultivadas a medida que el surco
 
sea gradualmente llenado con tierra durante
 
la 6poca de cultivo. Varias labores de
 
deshierba a medida que sean necesarias para
 
el control de la maleza y removimiento de
 
la tierra son mejores que mover grandes
 
cantidades a un tiempo. Al final de la
 
primera temporada la superficie del campo
 
deberia estar casi totalmente plana, con
 
6nicamente un pequeio riego en el surco
 
todavia colocado a lo largo de la fila
 
de plantas.
 

Sprinkler Irrigation following transplanting. 

Riego por Aspersi6n despue's de transplantar
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SIEMBRA DIRECTA de Marzo hasta el fin de Abril.
 

Al sembrar directamente, la semillas de 

esparrago deben ser sembradas con preci- 

si6n a las distancias deseadas y direc-

tamente a los campos comerciales. Esto 

evita tener que cultivar y mantener un 

invernadero y hoyando y transplantando 

las plantillas de semillas o coronas en 

los campos. A pesar de que se ha pro-

bado en todas las Areas de producci6n 

de California, es mAs bien usada en las
 
Areas des6rticas y costeras del sur de 

California.
 

La siembra directa es mas ventajosa donde 

los agricultores utilizan densidades de 

plantas en exceso de 100,000 plantas por 

acre. Tambien le da al agricultor m~s 

libertar para escoger fechas de siembra, 

sinembargo, el periodo de germinaci6n
 
lento, de 4-a-5 semanas en los meses frios 

de primavera pueden causar preocupaci6n 

en el agricultor acerca de obtener las 

plantas. La mejor germinaci6n se logra 

ent.e los 77 y los 86Q F. 


La desventaja principal de sembrar direc-

tamente con semillas es la dificultad de 

controlar malezas que emergen con las 

plantillas tiernas. 


Tiempo de Siembra 


En los valles des~rticos de California 

(Imperial, Palo Verde, y Coachella), la 

siembra directa generalmente comienza a 

principios de Febrero y termina en Abril.
 
En las Areas mAs frescas de la costa, la 

siembra directa ha tenido 6xito por el t~r-

mino de varios meses--Abril hasta Julio. 

En la porci6n sur del Valle de San Joaquin, 

se ha cultivado con semilla desde finales
 
de Febrero hasta principios de Marzo. En 

el Delta de Sacramento-San Joaquin, la 

6poca mAs favorable para cultivar direc-

tamente con semilla ha sido desde finales 


En las Areas des6rticas los agricultores tam
bi6n han tenido 6xito sembrando en otofio en
 
Agosto y Septiembre. Las plantitas que emer
gen van a pasar el invierno sin dafios severos
 
al follaje en las Areas que tienen climas
 
m~s suaves de invierno. Para llenar los
 
surcos con tierra se puede empezar despu~s
 
de que las nuevas puntas de esparragos
 
comienzan a emerger en la primavera.
 

Metodo de Siembra
 

Los agricultores de esparragos generalmente
 
siembran ya sea en lechos levantados (algunos
 
agricultores en los valles Imperial y Coaciella
 
siembran ei lechos sfmilares a aquellos uti
lizados para otros cultivos de verduras) o en
 
surcos pre-formados de fondo plano.
 

El primer metodo se usa exclusivamente en
 
areas des6rticas. Los lechos se hacen cor
tando los surcos regados, generalmente en
 
centros de 5 pies, en los campos preparados.
 
Los lechos resultantes entre los surcos se
 
siembran con dos a cinco filas de semillas.
 
La semilla se siembra s6lamente de 3/4 de
 
pulgada a 1 pulgada de profundidad--esto
 
permite penetraci6n se calor solar para
 
promover germinaci6n y proveer cultivos
 
anticipados una vez los lechos est6n en
 

producci6n. Sinembargo, las plantas perma
necen en una profundidad superficial y el
 
promedio de vid3 del lecho generalmente es
 
considerablemente m~s corto que cuando se
 
siembra en el fondo de los surcos.
 

En las siembras de surcos, los surcos de fon
dos planos de centros de 5 pies son corta~os
 
entre 6 a 8 pulgadas por debajo de la super
fitie del suelo preparado.
 

Las siembras se hacen e6 las hondanadas pla
nas. A medida que las plantas crecen, el
 
suelo se hala de los lados de los surcos
 
para llenarlo y formar un lecho aizado.
 

TABLA 2. DIAS PARA EL SURGIMIENTO DE LAS PLANTILLAS DE ESPARRAGOS A VARIAS 
TEMPERATURAS DE SUELO. 

Temperatura de Suelo FQ 32 41 50 59 68 77 86 95 104 

Dias para surgimiento x x 53 24 15 10 11 19 

iDato de J.F. Ha,-ington, Dept. de Cultivos Vegetale, Univ. Calif., Davis. 
x Poca o ninguna germinaci6n 
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Direct seeded double-row-per bed.
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Ultimadamente, este movimiento de tierra 

crea surcos de riegoen ambos lados de los 

lechos completos y deja las coronas pro-

duciendo profundamente en el suelo. Dichos 
campos son productivos oor 10 a 15 afios. 


Los lechos en la parte sur del estado son 

generalmnte sembrados en los centros de
 
60 pulgadas, mientras que la mayoria de 

los agricultores en el Area del Delta
 
prefieren la distancia de 72 pulgadas. 


Riego 


Si la mezcla de suelos al tiempo de la 

siembra no es adecuada para la germinaci6n, 

hay que regar para mantener el suelo h6o*me-

do pero no saturado. Ambos riego por surco 

o aspersi6n han sido satisfactorios para 

la germinaci6n y surgimiento de los espa-

rragos. De los dos m~todos, nosotros suge-

rimos el riego por aspersi6n; despu6s, si 

se desea, convertirlo a riego por surco 

despus de que la planta este establecida.
 

Si se usa riego por surco para la germi-

naci6n, hacer Correr el agua cuidadosa-

mente sobre las filas de semilla al fondo 

de los surcos--especialmente en suelos 

livianos y arenosos--para evitar que se 

laven. El lavarse no deberia ser un pro-

blema si se hace un pequefio surco de riego 

al fondo de la represa cuando los lechos 

de siembra se est~n formando. El flujo 


II MA K 

de agua tambi6n puede ser regulado con 
pipas con compuertas u otros m6todos para 
prevenir que se laven. El surgimiento puede 
ser retardado o reducido en partes del 
campo donde el agua tiende a estancarse.
 
En suelos m~s pesados, el costramiento 
puede ser un problema.
 

Control de Maleza
 

El control de maleza es un gran problema
 
cuando se siembra el esparrago directa
mente con semillas porque los costos
 
de la deshierba manueal pueden ser pro

hibitibos. Ciertos quimicos han dado
 
resultados satisfactorios en el cohtrol
 
de maleza cuando se aplican en el pre
surgimiento con buen equipo bien cali
brado utilizado con precisi6n. Las nue
vas herbicidas para ambos pre-surgimiento
 
y post-surgimiento se estan probando
 
cada afio. Consulte a su Asesor de Finca
 
para informaci6n actualizada.
 

Ciertas practicas de cultivo tambi6n se
 
han usado para controlar maleza. Debiuo
 
a que la semilla del esparrago germina
 
lentamente, Usted puede nebulizar el
 
campo con herbicidas de contacto, como
 
son aceite de zanahoria, 1 o 2 dias antes
 
de que surgan las plantillas. Esto va a
 
destruir las plantillas de malezas exis
tentes. Otra aplicaci6n de herbicida de
 
contacto, usando un resguardo para la
 

One-eow bed shaper. 

Forma(Ior dc lechos de una fila 



protecci 6 n de las plantillas de es-


parragos, puede ser oportuna despu6s 


de 1 mes de que las plantan han sur-


gido. Una vez las plantas tienen 


1-1/2 pies de altura, las hierbas
 

anuales y malezas por lo general 


no van en detrimento de las puntas 


de esparragos. 


Las malezas anaules que aparecen al 


final de la temporada van a ser des-


truidas cuando la tierra se mt-eva de 

los canales sobre las filas de espa-

a se hagan losrragos medida que 

nuevos lechos para la pr6xima 


temporada. WHEEL TRAK 

PLA1NT LOCATION 

Fig. 1. Cross section of a typical bed used for direct 

seeding. 

SFig.l.Secci6n transversal de un lecho tipico 

utilizado para siembra directa ron semilla.
 

P~ 
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La maleza perenne deberA ser
 

destruida antes de sembrar o
 

estas van a ser una continua
 
dificultad para el agricultor.
 

Se contruyen canal ; especiales
 

en una operaci6n cUL arados de
 

dobre molde o arado semirador y
 
rastras. Los fondos de los surcos
 

planos son casi de 24 pulgadas
 

de ancho. Cada uno se siembra con
 

dos filas con una distancia de
 

8 a 12 pulgadas entre ellas. Al
 

hacer los lechos, muchos agricul

tores agregan una pieza con forma
 

de "V" en el centro del fondo.
 
Esto fonma una canaleta de 4 pul
gadas de-ancro por 2 pulgadas de 

Fig. 2. Angle planter seeding. 

Fig.2 Siembra plantada en Angulo.
 

. 

One-row bed shaper with planters mounted. 

Formador de lechos de una fila con sembradore montados. 



profundidad para permitir u;i riego 

anticipado sin que se laven las
 
semillas. 


La siembra se hace a 3/4 iasta 1 

pulgada de profundidad con sembra-

dores de precesi6n. Para colocar 

mejor la semilla, la rapidez de 

la siembra no debe exceder 2 millas 

por hora. Sembradores precisos 

montados en rastras cubriendo 

tres lechos de 60 pulgadas pueden 

sembrar 3 acres por hora. 


Algunas siembras re han hecho a
 
los lados de las canaletas sem
brando directamente con sembrado
res de Angulo.
 

Area del Delta. Al senbrar direc
tamente en los surcos, los agri
cultores en el Delta han mostrado
 
una preferencia de 6 pies de
 
distancia entre las filas en vez
 
de cinco pies. Tambien, debido al
 
asentamiento en los suelos con
 
mucha materia organica, muy a
 
menudo es necesario cortar los
 
surcos m~s profundos de 6 a 8
 
pulgadas y sembrar mas profundo
 
que 1 pulgada.
 

Distancia
 

La mayoria de los agricultores que
 
siembran directo con semilla lo hacen
 

en surcos preformados, dos filas por
 
lecho con distancias entre la fila de
 
3 a 6 pulgadas. Esta distancia requiere
 
de aproximadamente 2 a 3 libras de
 
semilia por acre. Sinembargo, algunos
 
agricultores en el Area del desierto
 
prefieren sembrar sobre lechos alzados
 
utilizando 2 a 5 filas por lecho, lo
 
cual da una poblaci6n en exceso de
 
100,000 plantas por acre.
 

TABLA 3. CANTIDAD DE SEMILLA QUE SE NECESITA PARA SIEMBRA-DIRECTA DE ESPARRAGOS
 
(LECHOS DE 5-PIES) A VARIAS DENSIDADES DE PLANTAS Y PORCENTAJES DE
 
GERMINACION. 

Distancia en-fila (pulgadas) 1 2 3 4 5 6 

NUmero de Plantas por pie 12 6 4 - 3 2.4 2 

N6mero de Plantas por acre 104,544 52,272 34,848 26,136 20,908 17,424 

% de Germinaci6n Libras de Semillas que 

100 5.2 2.6 1.8 1.3 

95 5.5 2.7 1.9 1.4 

90 5.8 2.9 2.0 1.5 

85 6.2 3.1 2.1 1.6 
80 6.6 3.3 2.2 1.7 

75 7.0 3.5 2.3 1.8 

70 7.5 3.7 2.5 1.9 

65 
 8.0 4.0 2.7 2.0 

60 
 8.7 4.4 2.9 2.2 


Basado en 20,000 semillas por libra.
 

se requieren por acre*
 
1.1 0.9 
1.1 0.9
 
1.2 1.0
 

'1.3 1.0
 
1.3 1.1
 
1.4 1.2
 
1.5 1.3
 
1.6 1.4
 
1.8 1.5
 



SEMBRANDO CORONAS DE I ANO Tiempo de Siembra
 

El uso dc coronas dc' 1 afio do vida 

para establecer una plaitaci6n de espa 


es el m6todo m~s antiguo empleado
rragos 

en California y registra la mayoria de 


las tierras actualmAnto (1980) en 


Las coronas son plantas reproducidas por 


semilla en un vivero a campo libre. Las 


nuevas coronas se sacan de la tierra
 

depisndo un trfempradlete en ade 

crecimiento, preferiblemente, en la
 
mitad del invierno mientras est~nI
 

inactivas, y deben de ser trasnplantadas 


inmediatamente en los campos de producci6n. 


En las Areas de cultivo donde el clima in-


clemente pueda prevenir sembrar mientrsde 

coroent aestvn inactivas, se sacan de 


las coronasen in activassemantienenacne
la tierra en invierno y so 

guardadas en frio hasta set sembradas. 


gr 


Algunos agricultores se especializan
ed
en cultivar coronas do esparragos para 


la venta, pero donde se tienen que 


sembrar grandes areas muchos prefieren 


cultivar sus propias coronas en sus
 
propios viveros.
 

En el Delta Sacramento-San Joaquin, la
 
siembra de las coronas so hace durante
 
cualquier tiempo en laostaci6n del in

vierno segLnlio permita el clina. En las
 

reas desiertas del sur de California
 

donde se espera poca lluvia los campos
 
pueden sembrarseEnero ycualquierFebrero sontiempo en el
invierno; por io
 

general los mejores meses. Ya en esa po

ca, las condiciones de suelo y clima por

lo general van a permitir que las coronas
 

sean transplantadas directamente del
 

vivero al campo. En cualquier area,
 

si el clima afrio ersiste y las coronas
 

permanecen inactivas en el suelo por
 
haber sido trans

plantadas, puede ocurrir un considerable
 
deterioro y daflo en las raices carnosas
 
y las rizomas. Algunos investigadores

han encontrado que el pulverizar o
 

sumergir las coronas con un fungicida

puede prevenir este deterioro efectivamente,
peolsrslao ohnsd
 

pero los resultados no han sido
 
consistentes. 

Siembra de Coronas de Esparragos.
 
Crown placfing of asparogus. 

AiV 



M~todo de Siembra 


Los surcos se siembran con un arado largo 
con tabla de doble molde y alas extensivas. 
Se usan filas individuales y los surcos
 

se hacen con una distancia de 5 a 6 pies 

entre ellos. La profundidad de los surcos
 
debe de ser de 6 pulgadas por debajo del 

livel del campo. Un objeto pesado o una 

cadena larga y grande se arrastra general-

mente despu6s del arado para romper los 

terrones de tierra y formar lechos de 

semi1 leros parejos. 


Las coronas se dejan caer dentro de los 

surcos a la distancia deseada, generalmente
surcs ala
dstaciadesedagenealmnte 


con equipo de tractor-trailer. Las coronas 

posici6n
despu6s se colocan a mano en 


recta y las raices esparcidas. Los estu-


dios indican que a pesar de que la 


supervivencia de las 
coronas no se
 

ve afectada por la orientaci6n, la 

iniciaci6n de las puntas de las coronas
 
que se han sembrado al rev~z se va a 

retrasar y se va a ver reducida la 

primera producci6n. Las coronas deben 

de ser cubiertas con 2 a 3 pulgadas de 

tierra y ser inmediatamente regadas, ya 

sea con riego por surco o por aspersion, 

para fijar el suelo alrededor de las 

coronas. 


Despues de que las puntas han salido, 


]asemalezas 

Lntaentellean-para tener las ii1timas informaciones
pequ~ascantdads.
pequeras cantidades. Lentamentellenan-

surgimiento. Consulten su Asesor local
 

surco a medida que progrese la

do el 

temporada y esto ayuda 

a controlar
 

la maleza.
 

La Distancia En-la-llilera
 

Las distancias entre las coronas en
 
las hileras van a variar con el agricultor.
 
Las distancias mis com'nmente usadas en el
 
pasado eran 12 pulgadas entre cada planta.
 
Las pruebas muestran poca diferencia en
 
el rendimiento entre la distancia de 12 y
 

18 pulgadas. Distancias ma's cercanas dan
 

rendimientos mayores solamente durante
 
la primera etapa de vida de los. lechos;
 
y no parece que valga la pena los.
 
costos extras en los cuales se inurre.
 

Riego
 

Despu6s de que las coronas han sido
 
cubiertas con aproximadamente 2 a 4
 
pulgadas de tierra, los campos deben
 
ser regados para fijar la tierra aire
dedor de las coronas. Si se usa riego
 
de surco, el agua debe hacerse correr
 

en el surco sobre las coronas. Tambien
 

se puede usar riego por aspersi6n, pero
puede causar un mayor problema de maleza
 

de lo que causaria el riego por surco.
 

Reigos subsequentes deben hacerse a
 

medida que se necesiten para mantener
 
plantas.
el crecimiento normal de las 


Control de Maleza
 

El control de maleza es un problema en
 

la mayoria de los lechos de esparragos.
 
Cultivar durante la primera parte de
 
la primera temporada de cultivo va a
 
ayudar para el control de algunas
 
malezas. La deshierbada a mano es muy
 

cara y prohibitiba en la mayoria de las
 
plantaciones. Se estan probando cada
 
aio herbicidas para controlar ambas
 
aleas d prsginto y pos
 

de pre-surgimiento y post

concernientes.
 

IN 



EL VIVERO DE ESPARRAGOS
 

El objetivo do un vivero en el campo es 

reproducir el nurrero m~ximo de coronas de 


buen tamafio en la minima cantidad de 


espacio de tierra. 


Selecci 6n del Lugar 


Una tierra suelta, liviana y desmenuzable 


es lo mejor para la germinaci6n de las 


semillas y crecimiento de las plantillas, 

y va a ser de ayuda cuando se hagan las
 
operaciones de cavar y hacer pasos a nivel 

cuando se levanten !as coronas.Las tierras 

abonadas con estiercol son satisfactorias,
peolas tierras pes;3damente barrosas 

pero dif cies etra e ne ser 

son dificiles do trabajar y doben do ser 

evitadas. La tie-rra debo toner buena
retenci6n do agua, pero sor lo suficien-

teproa paatener sbuen
drenaje 


to porosa para toner b drenajo. 

Asegurarse quo el Area do siembra no 

tenga hundimientos donde el agua se 

pueda estancar, o el surgimiento se va
 
a ver reducido y van a ocurrir perdidas
do plantas. Un nivel do pH do suelo entre 

6.5 y 7.5 os lo deseado. 


Tiempo de Siembra 


El vivero debe ser sembrado tan tem-


prano en la primavera cormo lo permita 

el clima. Una siembra anticipada toma 

ventaja de la humedad natural del suelo 


para la germinaci6n y provee el periodo 


de maximo crecimiento. 


La semilla de esparrago es lenta para 

Sen clina frio (Tabla 2) ygorminarsecuontos 


a menudo requiere de varias semanas para 


que las plantas surgan. El remojar las 


semillas antes de sembrar por 3 a 5 


dias a temperaturas de 86Q a 95Q F va
 
apresurar la germinaci6n. Las semillas 

deben ser esparcidas sobre papel 

peri6dico y ser secadas parcialmente
 
antes de sembrar. 


Simbra 


vivero, las semillas de esparragos
En un 

generalmente son sembradas en filas indi-


viduales sobre lechos alzados con una dis-


tancia do 18 a 30 pulgadas entre si, pero 


una siembra plana con distancias similares
 

entre los surcos puede ser utilizada. La
 
profundidad de la siembra es de I a 1 1/2
 

pulgadas. En suelos m~s arenosos, los
 

agricultores prefieren sembrar a 1 1/2 a
 
2 pulgadas de profundidad para asegurarse
 

una humedad de suelo adecuada.
 

Las semillas deben ser sembradas con
 

un plantador comercial de precisi6n.
 

Distancias
 

Es importanto tenor distancias iguales
 
Es imp ant enelistnca Las
 
entre las plantas en el vivero. Las
plantas quo est~n muy apuiiadas tienen
 

tendencia a produc-ir coronas mas pequefias

de aquellas que estan m~s distanciadas.
 

Lspatsdbnsrsmrdsm' sembradas m~s o
Las plantas deben sor 


menos 3 pulgadas de distaricia dentro del
 
surrn. Si las semillas son sembradas m~s
 
densamente, las plantas pueden desarrollar
 
raices pequoeias y entrelazadas y va a
 

ser dificil separarlas sin dafiarlas al
 
momento de sacarlas. Debido a los altos
 
costos de mano de obra no es economicament
 
factible ralear los semilleros despu~s
 

de que las plantillas han surgido.
 

Riego
 

Una humedad adecuada es esencial para una
 
b . i
 
buena germinacion. Riego de aspersion o
 

surco son ambos satisfactorios para el
 

vivero de esparragos. Sinembargo, se debe
 
tener cuidado en hacer surcos de riego en
 

no causar estorbos
siembras planas para 

en los surcos de semilla. Los riegos subdoben hacerse a redida quo so
 

n ha tira hueda
noci nt 

necesiten para mantener la tierra humeda
 

pero no saturada.
 

Control do Maloza
 
El control de maleza es un problema en la
 

mayoria de los viveros de esparragos.
 
Muchos agricultores prefieren fumigar
 

la tierra en el vivero antes de sembrar
 

ya que esto puede eliminar mucho del proble

ma do maleza. Una nebulizaci
6n de pr

surgimiento como es paraquat puede ser
 

tambien aplicada a la tierra para mante

ner bajo el crecimiento de maleza. Los
 

herbicidas de contacto no deben ser utili

zados despues de que aparezcan las plantillas
 



TABLA 4, POBLACION DE PLANTAS A VARIAS DISTANCIAS EN-FILA,DISTANCIAS ENTRE LOS
 
SURCOS, Y PROPORCION DE GETIMINACION F, UN VIVERO DE ESPARRAGOS.
 

Distancias en-fi-la (pulgadas) 2 3 4 5 6 

Plantas por pie (en-fila) 6 4 3 2.4 2 

Distancias entre 

% de Germinaci6n filas (pulgadas) Plantas por acre 

15 209.088 139.392 104.544 83.635 69.696 
18 174.240 116,160 87.120 69,696 58.080 

100 21 149.348 99,565 76.674 59,739 49.782 
24 130'680 87.120 65.340 52,272 43,560 

15 220.092 146.728 110,046 88,036 73,364 
18 183.410 122,273 91,705 73,364 61.136 

95 21 157,208 104,805 80.709 62.883 52,402 
24 137.557 91.705 68,778 55,023 45.852 

15 232.320 154,880 116,160' 92.927 77,440 
18 193,600 129,066 96.800 77,440 64,533 

90 21 165.942 110,627 85,193 66.376 55,313 
24 145,200 96,800 72,600 58.080 48,400 

15 245.985 163.990 122,922 98.394 81.995 
18 204.988 136.658 102,494 81,995 68.329 

85 21 175.703 117,135 90.204 70.281 58.567 

24 153.741 102.494 76.870 61.496 51,247 

15 261,360 174.240 130,680 104.543 87.120 
18 217.800 145,200 108.900 87.120 72,600 

80 21 186.685 124.456 95,842 74,673 62.227 

24 163.350 108.9u0 81,675 65.340 54.450 

15 278,784 185.856 139.392 111.513 92.928 
18 232.320 154,880 116.160 92.928 77.440 

75 21 199,130 132,753 102.232 79,652 66.376 

24 174,240 116.160 87.120 69.696 58.080 

15 298.697 199,131 149,348 119.478 99.565 

18 248.914 165.942 124,457 99.565 82.971 

70 21 213.354 142,235 109,534 85.341 71,117 

24 186,685 124.457 93,342 74,674 62.228 

15 321,673 214.449 160,836 128.669 107.224 

18 268.061 178,707 134.030 107.224 89.353 

65 21 229,766 153.176 117.960 91,906 76.587 

24 201,046 134,030 100.523 80.418 67.015 

15 348,480 232.230 174,240 139,391 116,160 

18 290,400 193.600 145.200 116,160 96.800 

60 21 248,913 165,941 127,790 99,565 82,970 

24 217.800 145,200 108.900 87,120 72,600 



TABLA 5. LIBRAS DE SEMILLA QUE SE REQUIEREN A VARIAS DISTANCIAS EN LA FILA,
 
DISTANCIAS ENTRE-FELAS Y PROPORCION DE GERMINACION EN UN VIVERO DE
 

ESPARRAGOS*
 

Distancias En-fila (pulgadas) 2 3 4 5 6
 

Plantas por pie (en-fila) 6 4 3 2.4 2 

% de Distar:cias entre 
Germinaci6n las fiias Libras de semillas requerid3s por acre 

15 10.5 7.0 5.2 4.2 3.5 
18 8.7 58 4.4 3.5 2.9 

21 7.5 5.0 3.7 3.0 2.5100 

24 6.8 4.4 3.3 2.6 2.2 

15 11.0 7.4 5.5 4.4 3.7 
18 9.2 6.1 4.6 3.7 3.1 

95 21 7.9 5.3 4.1 3.1 2.6 
6.9 4.6 3.5 2.8 2.324 

15 11.6 7.8 5.8 4.6 3.9 
18 9.7 6.5 4.9 3.9 3.2 

8.3 5.5 4.3 3.3 2.890 21 
24 7.3 4.9 3.7 2.9 2.4 

15 12.3 8.2 6.2 4.9 4.1 

18 10.3 6.8 5.2 4.1 3.4 

21 8.8 5.9 4.5 3.5 3.085 
24 7.8 5.2 3.9 3.1 2.6 

15 13.1 8.7 6.6 5.2 4.4 

18 10.9 7.3 5.5 4.4 3.6 

80 21 9.3 6.2 4.8 3.7 3.2 

24 8.2 5.5 4.1 3.3 2.8 

15 13.9 9.3 7.0 5.6 4.7 

18 11.6 7.d 5.8 4.7 3.9 

75 21 10.0 6.7 5.1 4.0 3.4 

24 8.7 5.8 4.4 3.5 3.0 

15 14.9 100 7.5 6.0 5.0 

18 12.5 8.3 6.2 5.0 4.2 

70 21 10.7 7.1 5.5 4.3 3.6 

24 9.3 6.2 4.7 3.7 3.2 

15 16.1 10.7 8.1 6.4 5.4 

18 13.4 9.0 6.7 5.4 4.5 

65 21 11.5 7.7 5.9 4.6 3.9 
4.0 3.424 10.1 6.7 5.1 

. 7.0 5.815 17.4 11.7 8.7 
7.3 4.918 14.5 9.7 5.8 

5.0 4.221 12.5 8.3 6.460 
24 10.9 7.3 5.5 4.4 3.6 

Basado en 20,000 semillas por libra.
 



Para tener las 6ltimas informaciones sobre 


fumigaciones y control quimico de maleza,
 

contacte a su 
Asesor Local. 


Sacando las Coronas 


Diciembre y Enero son los mejores meses 


para sacar las coronas en California. Atra-


sar sacarlas hasta que los helechos est6n 


muertos, las coronas est6n inactivas, y 


!a parte de arriba pueda ser cortada con 


una segadora y ser removidas del campo. 

Alze las coronas de la tierra con un 


sacador de papas modificado--esto va 


a sacudirle a las raices la mayor parte 


de la tierra y hacer m~s f~cil la 


separaci6 n. Para evitar dafios a las 


coronas, asegurarse que al sacarlas 

no se holle muy superficialmente. 


Las coronas son graduadas a mano mientras 


se estan separando. Pago sembrar s6lo 


coronas medianas y grandes que tienen 


brotes grandes y que no han sido dafiadas 


al saca las. .13 a .15 de una libra (1.35 


a 150 libras por cada millar de coronas) 

y estas deben de tener racimos de brotes. 


Experimentos (en New Jersey) han mostrado
 

que no hay una diferencia significativa
 
en el rendimiento de la puntas comercia
lizables entre siembras de coronas
 
grandes con relaci6n a coronas medianas.
 

Almacenamiento de Coronas
 

Las coronas deben ser transplantadas
 
en los lechos permanentes tan pronto
 

sea posible despu6s de haberlas
 
sacado. En muchas hreas esto no es
 

posible debido a las condiciones
 
adversas de climas durante el invier

no y los primeros dias de primavera.
 

Si las condiciones no permiten trans

plantar inmediatamente, almacenar las
 

coronas sueltamente en una hodega bien
 

ventilada a una temperatura de 35Q F.
 

Debe evitarse que las coronas se sequen
 

y se congelen, ya que esto puede resul

tar en dafios severos o p~rdida completa.
 

Las coronas que deben permanecer inac

tivas por cualquier lapso de tiempo
 
generalmente son empacadas sueltamente
 
en cajones de gran capacidad y mante

nidas en un almacenamiento Controla
damente frio. Mucho agricultores
 
sumergen sus plantas en una soluci6n
 
de Bzenlate antes de almacenarlas,
 
a pesar de que no se ha encontrado
 
ninguna ventaja en la sobrevivencia
 
de las plantas.
 

Typical variability in nbrsery-grown 1-y'ar-old crowns. 

coronas de 1 afio cultivadas en vivero.Variabilidad tipica en 
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DIRECT-SEEDED VS. CROWN-PLANTED ASPARAGUS 

W. 1. Clore and R.E. Early' 

rowsINTRODUCTION and 50-foot plots. Asparagus planting methods, 
Asparagus (Asparagus officinalis L.) has customar-

ily been seeded in nursery plantings for concentrated 
production of crowns to he used for planting sizable 
acreages of asparagus the following year. In art effort 
to reduce :osts and increase yields, seeding in tie hot-
tom of listed futrrows was first effectively done in 1958 
bv -anna (4) of the University of California at Davis. 
He found for the first 6 years the direct-seeded planting 
yields were higher than crown, plantings. Spears were 
larger for the first 5 years in the crown plantings. Sub-
sequent cuttings sowed no significant difference in 

yield or spear size. Similar -- 'ponses hava been rcport-
ed orally for 3- and 4-year-old commercial plantings in 
other areas of California. More recently, a Michigan 
study (11) showed that asparagus from seed yielded as 
much as that from crowns after the third year, but 
spears were appreciably smaller. 

The asparagus direct seeded at Davis was spaced 
about 1 inch apart in the row. The question arose 
whether this might be too close under Washington con-
ditions and might result in thinner spears. Earlier 
.,.acing studies (1.3,5,10) were all conducted with plant-
ed crowns and showed rather consistently that yields in-
crease as spacing between plants decreases. Spears were 
thinner (1.2,3,5,10) at 12-inch crown spacing than at 
greater spacings, but the reduction in size was of no 
practical significance. Moran and Isaacs (6) later 
reported that the 6-inch spacing was superior to 12 
18- and 24-inch spacings in number of spears and total 
weight of asparagus prodiced per acre. They iound 
that the greater number of spears per plant in wide 
spacings did not compensate for the fewer plants per 
acre. Also .spears were heavier at 18- and 24-inch plant 
spacings thtan at 6- to 12-inch spacings. 

Takatori et al. (8.9) and Sims et al. (7) describe 
the precision and attention necessary in establishing 
direct-seeded plantings of asparagus. Important factors 
to consider are field selection, cultivars, time and method 
of planting, fertilizing, seedbed preparation, seeding 
equipment. seeding rate and depth, weed control and 
irrigation. 

Research to deternil ie the value of direct seeding 
asparagus on irrigated farmi land in semiarid areas of 
Washington was begun in 19(i8. Results are reported 
for the first 8 vears of this research. 

METHODS AND PROCEDURE 
The reearch ws done on the "Upper Unit" of 

the Irrigated Agricultoure Research and Extension Cen-
ter located on the Roza Project. The soil is a Ritzville 
over Sagennoor 36 to 6) inches to bedrock. Before 
planting, the field was irrigated and 240 lb of ZnMnS 
plus 640 )b of N I,NO:,per acre were applied broadcast, 

The fih wa, ,ie,. lohwed 12 inches deep,, packed.

and l;irrowed. mid laid off in alternate 20-foot borders 

per plot, plant spacings and number of plants on an 
acre basis are listed in table 1. All treatments were 
replicated three times in a rarndomized complete block 
design. 

On April 5, 1968, asp;vagus crowns of the variety 
500-W, each weighing about 0.08 Ib, were planted in 
single and double rows in furrows 10 inches deep. Seed
ed plots were planted on May 16, using two IlH F-185 
planters (with seed plate No. 3639-H) attached to a 
27-inch 'vide lister plow that opened furrows to a depth
of 6 inches. Seed of the asparagus variety 500-W was 

planted at a depth of 2 inches (fig. 1), and spaced 3 
inches apart in the row. Seed sized between 7/64 and 
9/64 ,creens was us'd. 

A ditcher shovel placed between the planters had a 
pipe drag attached to it which made an oper, smooth 
furrow for irrigation. Irrigations were made oa May 
20, June 11, and July 2. Subsequent irigations were 
made at about 3-week intervals. Weeds in the row were 
controlled with Standard Oil solvent #325 applied 3 
times at 3-week intervals S;me hand hoeing was neces
sary alongside the single rovs and between the double 
rows. 

By mid-July, asparagus seedlings were 4 tc 6 inches 
tall. At that time plants were removed to establish the 

"
 

M..
 

1. Direct seedlng asparagus Ina double row with two IH F-185 
planters. 

IHorticulturist and research technologist, respectively, department 
of horticulture. Both authors are stationed at the Irrigated Agri. 
culture Research and Extension Center, Prosser. Dr. Clore 
recently retired. Acknowledgunipt is given the Washingou As. 
paragus (;rowers Asvriatin for grant funds partially supporling
these studies. Work was dlon, unhvr proje'ct 0173. 



Table 1. 	Asparagus planting method, number of rows per plot, plant spacing
 
and number of plants per acre
 

Distance
 
Distance between plants
 

lo. rows between rows within row No. plants
 
Planting methnd per plot' feet inches per acre
 

1. Crowns 3-double 5 	 12 17,424
 
2. Crowns 4-single 4 	 12 ..,890
 

3. Direct-seeded 3-double 5 	 3 69,696
 
4. Direct-seeded 3-double 5 	 6 34,848
 
5. Direct-seeded 3-double 5 	 9 23,232
 

6. Direct-seeded 4-single 4 	 3 43,560
 
7. Direct-seeded 4-single 4 	 6 21,780
 
8. Direct-seeded 4-single 4 	 9 14,520
 

1 	Sets of double rows were spaced on 5-foot centers, and individual rows In each
 
set were 14 inches apart.
 

desired spacings of 3, 6, and 9 inches between plants. of the second season, there was little apparent difference 
Plants from the thinnig were used to replace missing in the total fern growth between crown-planted and 
plants where required. direct-seeded asparagus (fig. 2b). 

After the asparagus tops had turned brown in the In 1970 (the first harvest year), spears emerged 
late fall, the field wlis disced-leveled, fertilized with earlier from the direct-seeded plots than from the crown
100 !bof nitrogen per acre as ammonium nitrate, and planted plots (fig. 3). A total weight of 1.25 tons/acre 
harrowed. Starting in 1970, diuron was applied in the of asparagus was harvested from both the direct-seeded 
winter to control weeds the next growing season. All plots and the crown-planted plots in 1970. However, 
dormant season operations (chopping of the fern, ap- the direct-seeded plots produced 1.25 tons/acre by April 
plying fertilizer, and cultivating and ditching) were 25, while the crown-planted plots had to be harvested 
completed before the herbicide was applied, until May 15 to obtain the same yield. Also, the direct-

Simazine was applied in alternate years to obtain 3 seeded plots required only 15 cuttings while 30 cuttings 
broad spectrum of weed control and to minimize the aL- were necessary to obtain the same weight of spears from 
cumulation of herbicide residue. The sodium salt of the crown-planted plots. 
2,4,-D was usually applied in the spiing to control Rus- Except for the first cutting year (1970), all harvest
sian thistle (Salsola kali L. var. tenuifolia Tausch). ing periods began the first week in April. Cuttings 
Irrigations of 4- to 6-acre-inches were usually applied were not extended beyond May 21 for the first two 
at 3- to 4-week intervals from the end of the harvesting harvest reasons. During the remaining years, cuttings 
period until mid-October. were discontinued between June 15 and 21. For the 

Conventional asparagus knives were used to hand- last 4 years of the study, beds werecut 48 to 64 times; 
cut all spears so they had not less than 5 inches of green the highest yields were obtained in 1975 with the fewest 
and 2 inches of white. Immediately after cutting, cuttings. 
spears were taken to a workroom for grading. Spear 
counts and weights were obtained for each plot on all Total harvested tons per acre 
as,,,gus sorted into No. 1and No. 2 marketable grades. Except for the first cutting year, significant differ-
No. I asparagus consisted of sound spears with a 3/8- "ences were found among treatments (table 2). The 
inch minimum diameter 5 inches from the tip with the usual order of yields with some marked variations in 
green color extending at least 41/2 inches below the tip. 1973 and 1974 was (in decreasing order): 
Grade details and definition of terms are as used in 
"Washington Asparagus Growers Association Contract 1. direct-seeded, double row at 3, 6, and 9 inches 

of Sale to Processor." in the row 

were subjected to a statistical analysis of 2. direct-seeded, single row at 3, 6, and 9 inchesThe data 	 in the row 
variance and evaluated by Duncan's Multiple Range 	 3. transplanted crowns, double row 

3 rnpatdcondul oTest. 4. transplanted crowns, single row. 

RESULTS 	 In all years except 1972 and 1975, the yields of the 
Crown-planted asparagus produced more fern growth direct-seeded, double row at 3, 6, and 9 inches plots 

than the direct-seeded plantings in October of the first were significantly higher than the yields of all other 
year (fig. 2a). Fern growth of the direct-seeded as- treatments. Only in 1971 were the yields of the double 
paragus averaged 20 to 24 inches and tie fern from row 6- and 9-inch seedings significantly less than the 
the crowns averaged 48 inches in heignt. By the end direct-seeded, double row at 3 inches. 

2 
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Gererally there wr, marked differences ii vihl 
of direct-see.d. ,duteI w i. (). al 9-ilich plots il 
transplanted crowns. ()Nlv liiet-seeded, single rw 
3-inch plots were Sliirto tiralrjplarited crowns in 

single rows. 

Marketable tons per acre 
For this report. tih No. 1 and No. 2 grades were 

combined amid reportcd as inarketable asparagus. Mar
ketable vield; followed a trend ;inilar to the ungranb'd
yields. There were no significant differeices between 

tile dil,.ct-seeded. double row Spacings for the years 
1971 through 107-5 and ile total niarketable yield for 
all years. 

Except for direct-seeled. single row 3-, 6-. ann 9
inch Spacings in I12. all single rows vielded less tlan 
the same spacings indoubie rows. 

No differences iintotal or nnrketabhe yields were 
obtained between single row and double row transplant-
ed crowns in any year. Only in 1972 did the direct 
seeded, single row plants outvield both double aid 
single row transplanted crowns. 

Percent marketable weight 
rie greatest differences in usable asparagus occurred 

during tihe first cutting year between transplanted 
crowns (66.1% marketable by weight) and direct
seeded (73.4O%) plots. The greatest differences in per
centages of usable asparagus between years occurred on 
direct-seeded plots between 1970 (73.4%) and 1974 
(62.4%o). Three years (1971, 1972 and 1975) out of 
six silowed no significant difference in tie percent of 
marketable asparagus. The average of all treatments 
showed the same percent of marketable asparagus 
(68.9%) except direct- svded. ile row 3- an 3-inch 
plantings (i3(.8%). 

Spear weight 
No difference in qpear weight between plantings 

was found for 1970 and 1075. The transplanted crown... 
single row cmisisterntlv producedl the largest spears in 
all years. aId spears were significantly larger in 1971. 
1972 (except tranispl,inted crown, double row) and 
1973 (except transplaot ed (-rown. double row and direct
se.dd, double row 9-irinch si(ri g). Ir 1974. t.rans
plantel crown. single row sp ar weights were suior 
only to those of th, direct-seeded. single row 3-. (-. aid 
9-inch spacings. 

The lowest spear weight was hro(hn',il front direct
seeded, single row and i- inh spaings. 

DISCUSSION 
The higher marketable yields front '3-, 6- and 9

inch plant spacing inldouble rows is probably due to the 
denser plant lx)jiulations (69.696'; i48t,8 and 23.232 
per acre, respectively). o)ule rows of dir4ct-seeded 
asparagus, spaced 3, (3 and 9 inches apart produced 4.35. 
5.19 anrd~ 3.32 tonil; rriore per acre. 1 pe-tively. than 
tile sanl slaniligs if ;aspar'agus illsin60 rows. Single 
rows direct Needed aid bth single- and hlnibl-row 

" " 

. 
V 

2a. Growth of asparagus In dlrect-seeded double row (fore
ground) compared to growtl" of asparagus In crown-planted 
rows (background) In October, 1968. 

2b. At the end of the second season, the growth of the direct
seeded asparagus on the left was nearly equal to the growth of 
the crown-planted asparagus on the righL 

3. In 1970, spears emerged earlier In the direct-seeded, double 
row (3-inch spacing) plot In the center than In the crown-planted 
plot on the left. 



Table 2. 	A 6-year cutting comparison of single- and double-row transplanted asparaaws crowns with that of
 
direct-seeded asparagus (CV.500 W) for the period 1970-75 (planted in 1968)
 

Years Harvested
 
Plantings 1970 1971 1972 1973 1974 1975 Total
 

Total Untrimmed Tons/Acre
 

Single Rows 4' Spacing (four 50' rows!plot)
 

Transplanted Crowns (12" apart)1 

Direct Seeded (3" in row) 2 

Direct Seeded (6' irirow) 2 

Direct Seeded (9" in row) 2 

1.13NS 
1.35NS 
1.35NS 
1.22NS 

2.04e 3 

3.51cd 
3.43cde 
3.27cde 

4.53c 
6.62ab 
6.87ab 
6.35b 

4.86c 
4.95c 
4.58c 
4.75c 

4.79c 
4.65c 
3.97c 
4.67c 

5.88c 
7.26abc 
' 20c 
6.64bc 

23.22d 
28.32bc 
26.40cd 
26.89cd 

Double Rows (14" apart) on 5' Centers (Three 50' rows/plot) 

Transplanted Crowns (12" apart)1 

Direct Seeded (3" in row)2 

Direct Seeded (6" in row)2 

Direct Seeded (9" in row)2 

1.26NS 
1.28NS 
1.29NS 
1.1514S 

2.26de 
4.61a 
4.06b 
3.67bc 

5.00c 
7.27a 
7.D8ab 
6.B2ab 

5.28bc 
6.53a 
6.39a 
6.05ab 

4.90bc 
6.34a 
I'.17a 
5.9Oab 

6.04c 
8.17a 
7.80ab 
7.72ab 

24.74cd 
33.74a 
32.79a 
31.29ab 

Marketable Tons/Acre
 

Single Rows 4' Spacing (four 50' rows/plot)
 

Transplanted Crowns (12" apart)1 0.73NS 1.43d 3.20b 3.39bc 3.18bc 4.12c 16.06b
 
Direct Seeded (3" in row) 2 .OINS 2.48c 4.44a 3.OCc 2.73c 4.91ic 18.57b
 
Direct Seeded (6" in row12 0.98NS 2.47c 4.49a 2.83c 2.42c 4.14c 17.33b
 
Direct Seeded (9" in row)2 0.88NS 2.42c 4.42a 2.99c 2.90c 4.62bc 18.23b
 

Double Rows (14" apart) on 5' Centers (Three 50' rows/plot)
 

Trnsplanted Crowns (12" apart)I 0.83NS 1.60d 3.53b 3.63abc 3.15bc 4.17c 16.90b
 
Direct Seeded (3" in row)2 0.93NS 3.0Iab 5.00a 4.24a 4.03a 5.72ab 22.93a
 
Direct Seeded (6" In row)2 0.94NS 2.95ab 4.97a 4.25a 3.95a 5.44&b 22.52a
 
Direct Seeded (9" in row)2 0.86NS 2.64bc 4.80a 4.09ab 3.81ab 5.36ab 21.55a
 

Pounds/lO0 Spear!.
 

Single Rows 4' Spacing (four 50' rows/plot) Averdge
 

Transplanted Crowns (12" apart)' 6.0114S 5.97a 6.30a 6.23a 6.35a 6.16NS 6.17a
 
Direct Seeded (3" in row)2 4.90NS 4.66c 5.23c 5.12c 5.32d 5.72NS 5.16d
 
Direct Seeded (6" in row)2 4.87NS 4.75c 5.22c 5.20c 5.44cd 5.67NS 5.19cd
 
Direct Seeded (9" in row)2 5.06NS 5.D2bc 5.51bc 5.$2bc 5.62bcd 5.T4NS 5.44bcd
 

Double Rows (14" apart) on 5' Centers (Three 50' rows/plot)
 

Transplanted Crowns (12" apart)' 5.84NS 5.30b 5.99ab 5.89ab 5.92abc 5.85NS 5.63hc
 
Direct Seeded (3" in row)2 5.68NS 5.17b 5.57bc 5.62b 5.85abc 5.91NS 5.53bcd
 
Direct Seeded (6" in row)2 5.07NS 5.25b - 5.66bc 5.70b 5.9labc 5.95NS 5 59bcd
 
Direct Seeded (9" in row)2 5.12NS 5.24b 5.61bc 5.88ab 6.02ab 6.08NS 5.66b
 

No. of No. of
 
Cuttings Cuttings
 

1970 - Cut March 30 to May 15 30 	 21970 - Cut March 30 to Ppril 15 15
 
1971 - C;Aoril 9 to May 21 32 	 1971 - Cut April 9 to May 21 32 
1972 - Cut i, 'i1 7 to June 17 60 	 1972 - Cut April 7 to June 17 60 
1973 - Cut April 2 to June 16 64 	 1973 - Cut April 2 to June 16 64
 
1974 - Cut April 5 to June 15 61 	 1974 - Cut April 5 to June 15 61
 
1975 - Cut April 21 to June 20 48 	 1975 Cut April 21 to June 20 48
 

3 	Means in the same cclumn with a common letter are not significantly different (P=0.05) by Duncan's
 
Multiple Range Test
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transplanted crowns produced the lowest yields. With 
few exceptions, the double row, direct-seeded plots 
outyielded all other plots after the first cutting year. 

The sustained production of direct-seeded asparagus 
in this study perhaps was due to the higher plant popu-
lations and the fact that the plants had developed in 
place from seed. Also, seedlings grown undisturbed, 
ii, contrast to nursery-dug cr-as for planting, are 
likely to be stronger and freer of disease. Further, wid 
the greater number of plants per acre, a substantial loss 
of plants can occur without a reduction in yield, as in 
all probability the stronger plants will survive. 

SUMMARY 
Direct-seeded asparagus and I year-old crowns plant-

ed the same year produced the same yield in the third 
season. After the first season's cutting, the direct-
seeded, double row plots produced more marketable as-
paragus in nearly all the following years. 

Direct seeding asparagus in double rows was su-
perior to direct seedings in single rows or crown plant-
ing in either single or double rows. 

At 	the end of 6 cutting years, direct-seeded, double 
row pl intngs (3. 6, and 9 inches in the row) outyielded 
all direct-seeded, single row plantings at the same in-
the-row spacings or crowns planted in either single 
or double rows. For the 6-year cutting period, all direct-
seeded, double row plantings averaged 4.29 tons/acre 
more than single row plantings. The direct-seeded, 
double row plantings averaged 5.43 tons/acre more mar-
ketable asparagus than the double row crown plantings. 

The percent marketable spears was as high for dou-
ble row, direct-seeded plantings as for single and double 
row, crown plantings. 

The best spear size was consistently produced in the 

single row, crown planting (6.1 7 lb/1 00 spears). How
ever, the remaining plantings produced acceptable sizes 
varying from 5.16 to 5.66 lb/100 spears. 
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Commercial Growing of Asparagus
 
I'rrpured by .Vurl,' . Iert-r Rflioin. 

Asparagus is a valuable early 
vegetable and an important peren-
nial crop. It is healthful and palat-
able as a fresh vegetable as well as 
a canned or frozen product. 

California leads all other States 
in asparagus production, followed 
by New Jersey and Washington. 
Illinois, Massachusetts, Michigan, 
Orego.a, and Maryland produce sig-
nificant but much smaller quantities 
for fresh consumption. Illinois, 
Michigan, Maryland, Delaware, 
and Oregon grow progressively 
smaller tonnages for canning and 

for freezing. 
Thij total acreage of commercial 

asparagus in the United States-

approximately 150,000 acres-has 
changed little in the last decade. 
Average yields are 2,200 to 2,600 
pounds per acre. 

Far more asparagus is grown for 
processing than for sale as a fresh 
product. This gap is expected to 
become even wider. Increasing 
amounts are grown for canning. 

The liell of J. How Ard Ellison lit pre-

paring thl. i)piillcatlr, is acknowledged.
He Is at rese rch smhclallst in vegetbilie 
crops at Rutgers 1.ILverslty, Nw llrtns
wick, N.J. 

.A rie'ultural Ih-mcUlt rh Se'rrif'r 

CLIMATIC AND SOIL 
REQUIREMENTS 

Asparagus grows wild in many 
places where the seed has been scat
tered by wind, water, birds, and 
other carriers. Although the plant 
is grown in home gardens in nearly 
all sections of the country, condi
tions for commercial production are 
limited. Asparagus is a native of 
temperate regions and cultivation 
is most successful where low tem
peratures or drought stops growth 
of the plant and gives it a rest 
period. 

Commercial asparagus culture 
should not be undertaken in areas 
where the plant continues to grow
throughout the year. If the plant
does not have a rest period, the 
shoots may become less vigorous 
and more spindly each year. 

Yields in Southern States are 
often only one-third to one-half as 
great as yields in Northern States. 
Nutrition, cultural practices, and 
other factors may contribute to 
these differences; l)ut it. is believed 
that the lack of a winter rest period 

in the South is mainly responsible. 

lI sone sectionis that. have mild 
winter tenperat ures and low rain

fall the required rest. period can be 



induc d by druglit.In I ihTin-
perial Valley of (California, for ex-
ample, aspara"us is givel its rest 
period by withh)iolding irrigation 
water, 

Aspar'agZus c-1 I! grown on many 
kinds of soil, bhi good drainage is 
essential. The asparagus plant has 
an -xtensive root system and for 
maxim iim developnent, must have 
an open well-drained soil. The best 
type~s of soil for permanent plant-
ings are deep, loose, and light, such 
as mucks and light sandy learns, 
Since early-spring growth depends 
on the reserve food in the fleshy 
roots, the soil should allow full de-
velopment of the storage roots. 
These roots may reach a length of 
more than 10 feet. Where early 
g.-owth is important, a soil that 
warms up readily in the spring is 
essential. 

Very light sandy or gravelly soils 
having a porous subsoil should be 
avoided. The moisture-holding ca-
pacity of such soils is too low for 
profitable aspargus production. 
Soils having a gravelly or hardpan 
subsoil are also undesirable. Many 
of the commercial asparagus soils 
of the South have a light sandy top-
soil underlain by clay. Heavy soils 
are, not the best, but they may be 
satisfactory for asparagus if they 
are not, so heavy that they bake. 
Heavy soils are more di7icult to 
work, and they warm up slowly, 

Asparagus is found growing 
naturally on the li'qks of streams 
and near salt mar :ies, where the 
salt. content of the soil is high and 
the reaction somewhat alkaline. It, 
,does well i-i moist, places, if the 
.' ater table does not come within 
4 feet. of tlhe s1rface, 
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Asparagiis will thrive in soils 
having a salt 'OntEnt, too high for 
miiany other vrop plants, I)t, it, will 
not, tolerate extreme acidity. Soils 
ranging from slightly acid to slight
ly akaline are best for asparagus. 
Land known to be very acid should 
have an application of lime to make 
the reaction nearly neutral before 
planting asparagus. 

Asparagus has a broad tolerance 
to various salts. This makes it pus
sible to grow asparagus on land that 
is too alkaline for other crops. How
ever, the yields are likely to be lower 
and the life of the planting shorter 
on such land than where soils are 
nearly neutral in reaction. 

FERTILIZING BEFORE
 
PLANTING
 

The long time that the land is oc
cupied by asparagus planting makes 
it highly desirable that the soil be 
fertile, free of weeds, and put into 
the best condition before plants are 
set. The fertilizer practice depends 
on local soil and climatic conditions. 

Azpar. gus thrives best in soils 
well su,.,plied with hunius. In min
oral soils, the application of some 
organic material may be more im
porta:;t than the addition of nitro
gen, phosphorus, and potassium. 
Peat and, muck soils may need the 
addition of only one or more of the 
fertilizing elements to put them in a 
good state of fertility. Some organ
ic soils ne(d no fertilizer before 
plants are set. 

Organic miatter may be supplied 
in the form of animal manure or, 
better still, by turning under a green 
crop. Cowelca,, soybeans, vetch, or 
clover are preferred because they 
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add Some li Irogeli to Ihe soil. SmIall-
grain Crops such as rye., wl:t,, i)tts, 
or barle.y (a-tt alsoI e used. 

Ii turning un(ler a greeli mnainuire 

crop, attention should be givein to its 
effect on tle. nitrogen supply in the 
soil. To kep IiitrogeII available 
growers should apply a nitrogen 
fertilizerto aid ii, the d,.composition 
process. Leguminous green-mantire 
crops turned under while green and 
succulent decompose more rapidly 
than woody material and are le-ss 
likely to c'ause nitrogen starvation 
during decomposition. Green ma-
nure shou'd be turned under th( sea-
son before asparagus crowns are set. 

In general, the longer the land 
has been in cultivation the greater 
is the need for one or more of the 
fertilizer elements. Soils in the east-
ern part of the country are more 
likely to require high rates of corn-
morcial fertilizer thaii western soils. 
Specific rates are determined by soil 
analysis. The fertilizer should be 
broadcast and thoroughly mixed 
with the soil. T'o application of 
part of the commercial fertilizer 
may be delayed until after the 
crowns are set. This part should be 
applied along the ,"owz and worked 
into the soil by cultivation, 

If :alegtme is t ii red i id-l': as at 
greeu-iiai re, ('11), less ilitrogeul 
will be requil'ied iII tie co milltiecial 
fertilizer. lu rth irmort, soil or'igin 
and clinilatic 'o(ditions ilifl,tetce 
soil fertility and fertilizer require-
ments. Because of many such vari-
ables, no single fertilizer practice is 

best under all conditions. 

MAINTAINING FERTILITY 
Asparaguis l)antings bIshoul(i h 

fertilized eVery year except where 

trials i'lnate oth.rwise. Fl"t Ilizer 
I'eds .'and lir.tct 1i,'. vry al-I'vlU( g 
to locality, soil type, ciiltuial prac

iees, ain(d the till of seasoin that. 

fertilizers are applied. 
Research has shown that potash 

is the most imlortant. fertilizer ele
iient for growingasparagus oil soils 
in the Atlantic Coastal lains areas. 
Ait etrective formula is to apply 

1,600 )ounds of 5-10-15 fertilizer. 
rhis supplies So l)Olilds nitrogen, 
160 pounds phosphorus, and 24O 
pounds potash per acre. Where as
paragus is grown on (fee), fertile 
soils, tile need to apply fertilizer is 
diminished. 

'Pho time of season when fertiliz
e.'s are applied, is not imlortant in 
relation to yield. Previously, grow
ers divided fertilizer into a two-part 
apl)lication: rho first was applied 
before growth started in the spring, 
the remainder at the end of the cut
ting season. The latter application 
was made to tiniulate top growth 
and storage of reserve food in the 
roots. However, this split-applica
tion does not produce an increase in 
yield over the same fertilizer ap
plied either before or after cutting. 
Also, where 1,600 pounds per acre 
of i 5-10-15 fertilizer is used prior 
to 'lie har,,est season, there is no 
need for sidedressing. If potash is 
applied at a low rate in the sprin', 
yields can be increased by applying 
a, sidedressing of potash at a rate of 
100 pounds per acro in early Au
gust. The value of a nitrogen side
d I-essig (III ring t lie, uttilig season is 

questionnble. 
I'ests in the eastern in ited States 

have demonstrated *that ridge cull
tire of asplaragels increases yield. 
This yield increase relsults from pro



(htctionl of larger spa.s. Ilowl (I.i. 
the most plr'illict i' viels o'-ni ie- 
ol)taiued bIv ,iliiill'isili., 1iul..,, i1 
co1.mb ination with tI a0IpI i(,lt ioII ofh 
a fertilizer high illiolasli atid iti 
effective hlerhiieide. TI'he revo'll 
nende(l rate, as prvi ilySt ated, is 
1,600 pounds per acre of a 5-10-15 
fertilizer. Applications of 1.6 
pounds of inonuron per acre sliould 
be made twice annually to control 
weeds. Probably the greatest bl1efit 
derived from use of a herbicide is 
tle avoidaice of root dallage )v 
not having to use a cult ivator in t le 
field. 

Fertilizer application illtile 
spring can be either the broadcast, 
over-the-row, or band method. In 
the broadcast method the fertilizer 
is applied about 3 inches deep with 
a grain drill. Over-the-row method 
consists of a)plying the fertilizer in 
18-inch-wide strips and then work-
ing it into the soil by discing. In 
band placement, the fertilizer is ap-
plied about 3 inches deep cii each 
side of the row. Research shcws that 
the over-the-row method is superior 
in the early stage of a pllanting and 
the broadcast method after the 

eighth cutting season. 


Research has also demonstrated 

that tissue analysis of fern (brush) 

from plots can be used as a dignos-


tic aid to determine the correct fe-

tilizer formulation for a particular 

type soil. 


Asparagus needs calcium. It 
thrives best on soils having a pH of 
6.0 to 6.5. Many eastern soils require 
regular apnlications of lime to 

Omaintain the calcium content and 
Apr)per soil reaction. As much as 

1.000 to 2,00() pounds of limestone 

In:t y Io reqiii d :iirii:lNlI for a pe
'ijoi of years 1t il I ':tlciilii (Oil

(elit Ie-o)ii, faily high. Mauy' 
eastern soils a re also low in migne
siini. Where this is the vase, apply
 
ftdolo:ilitic, lime high in Ila'lesium.
 

VARIETIES 

"here are only a few varieties of 
asparagus,I121d their varietal differ
ences are not well defined. Male and 
feniale flowers are borne on differ
ent plants. Thics dueiois condition 
results in a constant mixing of 
strains in the field which makes it 
difficult, to obtain seed that will pro
duco plants uniform in type and 
true to varietal characteristics. 
Since the crowns are propagated al
most wholly from seed, wide varia
tion may appear in any lot of 
crowns unless special effort is made 
to isolate the seed-producing plants 
from the pollen-producers. Where 
more than one variety is grown for 
seed, carelesshandlingofseedstocks 
soon results in mixture and in less 
distinct varietal differencee. 

Because of these facts and be
cause the bed or field to be planted 
will last for many years, care in se
lecting planting stock is important. 

Asparagus varieties are of two 
general types based on the color of 

the spears. The miote important. 
group includes the varieties Mary 
Washington, Martha Washington, 
Reading Giant, Palmetto, and Ar
genteuil. Spears of this group be
come (lark green ili sunlight. The 
less important group includes such 
varieties as ('onover's Colossal and 
Mammoth White. These produce 
light-green or wIitishi spears. Tlhese 
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l oII I.(sIl'at-c. %; I s siIII('.otb 
mistakin fmor %%hite (Iblalhle ) as-

I)f,li1is that isgrown for vaiiain.. 
I'l wliteliiss re(iI red for thes, 
ca.tizlid s-m,. is])rodluh('vd by cover-
ing the croiwis 4of either the liglht-
green or (l:rk-greeI varieties with 
a rilge of soil several inches (eep. 

ghi,l seed seration fi'iiz lihe 
h''etld hi)lh i, l.ts isrev h,(I. 
IIIe-st:lisl-hi, aI w lantiil: 

is illpot ant to Is.one of the rust
resistant varieties, (,'l)e:iallv iI lo
'aliliessubject to rust epidemics.InI 
fact, Inaly iiii-seryiiiei and plant 
growe.rs now%\ list. only the varieties 

The blaiiched speas are cut just :is ,-sistant to asp'aragis rust. More in
they break Iirough tie soil and be-
fore they rvexos)ed to sunlight. 

The more rust-resist antt Mary 
Washingtoln an( Martha Washing
ton varieties have replaced the older 
light-green varieties and the dark-
green variety, Palmetto. Reading 
Giant and Argenteuil have also 
large!) been replaced by the Wash-
ington varieties, 

Besides rust resistance, the Wash-
ington varieties have high cornmer-
rial quality. They are fully equal or 
superior to other leading varieties 
on the market in earliness, vigor of 
growth, and size and quality of 
shoot. They are also more uniform 
itsize, shape, aid color than the old 
Sltandare varieties; and they pro 

Sc large spears, 

fornmation oi rust. is given illtlhi; 

bilet in in the section ol asparagus 
diseases. 

GROWING AND HANDLING
 
CROWNS
 

,ghere a large acreage of aspara
guIs is to Lx, planted, a grower 
should raise his own plants. The ad
vantages far outweight the disad
vantages: (I) The grower can se
lect his own source of seed; (2) it 
usually costs less to grow large 
quantities of crowns than to buy 
them; (3) special care can be exer

cised to produce large healthy 
crowns; (4) selection can be prac
ticed and only the best crownstransplanted; (5) the crowns can be 
transplanted soon after digging

Since 19-t0, several ulections of vwith less injury from exposure and 
Wash ington-type asparagus have drying. 
weei introdluced. These selections The first essential in growing 
are reported to he partially resis- crowns is to buy good seed of the 
tant to rust, but none is inlintuie to desired variety. The crossing that 
rust \'hieii cond iti,,ns ilavor rust (Ie-occurs in tile field, as already men 
voplment. Of these, ('alifornia 
500, devehoped in that State, is the 
most. extensively grown in the 
West. Senei-ca Washington and 
Valthanl 1 ashingfton were (level-

ope(t in the East. New Jersey Ap-
proved was deveh:,e(l in that State 
by the selection Of early, vigorous 
plants which\were moved to an iso-
hated are: for seedI prod uction. Only 

tione(l, adds greatly to tile difliculty 
of obtaining seed of known quality. 
I nless special (are is exercised in 
teie selection and Iiudliig ol both 
the seed -be:ring an(i the pollen
bearingl)lalts, tle seedlings may 

soniewlhat variable. 
Seed capable of l)ro{dueing high

vieldinig crowis (1:a,be o)taine(l 
only by the selection of high-yield
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tug jari.oi.. II lih-.'M~litgl ralh. :u114 
feliale iplants shi il I,. sel-i e,l iil 
isolateld iII Stch : Ilit th e-%;1:*v liv 
lected fenmle idaills 'e'eI,.' polle 
onlly from tli, sele ted iales. seed 
obtained from iparenlts selevted anid 

protected ii this way will produce 
crowns capable of a itiuch higher 
average yiehl than Seed from tin-

protected field-growini parents. But 
even a small difference inl yield per 
crown resultit ig frl careftl selec-
tion of seed stvk uimay mean great 
(iitreretice in prtit , f'it lifetime 
of the planting. 

Close at reltioll Iolst he giveti the( 

Sedbed if good results are to be oh-
taine(l. Laud virgin to asparagus 
should be used for the seedbed to 
avoid Fusarium root-rot (see "Dis-
eases", page 19). The soil should be 
worked until it is free of clods; ger-
mination is likely to be poor in a 
rough, cloddy soil. A finely pulver-
ized, well-prepa-red seedbed permits 
the seed to come into closer contact 
with soil particles, thereby hasten-
ing and improving germination. 

Asparagus seed is slow to germi-
nate; plants appear above ground 
in 4 to 6 weeks, depending on soil 
temperature, moisture, and depth of 
covering. Asparagqls seed absorbs 
water slowly at temneratutres below 
700 F., and if drv seed is l)aitnted 
itl cold soil, several weeks may be 
required for the seedlings to appear. 
Germination of asparagus seed can 
be hastened by soaking the seed iii 
water. Seed so treated, however, 
must. be handled properly or more 
loss than gain may result. Seed 
shoul I b, soaked at. a termperattre 
of 850 to 90" F. for -t or 5 days. 
A fter soaking, thie seed must Ix 
dried and planted at ,ire. Other. 
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wi. t, dlv'av orgails tllay develop 
:anl id l im:| , 111. i'eed. For best 'v,
stilts,soakdl l sv, dhould be platted 

i itl moist, so&. 
Asl)aragu:s ,seed should : .laited 

early ill tle,. spl'Rg, as sooi a. tlie 

soil bec',is warli enough fol . 
Initiation. lho best soil temperatur-e 
for geruiiaitlicll is betweni 7.5 and 

85, F. Below 70' germination is 
very slow. 

Early phi tinrg lengthens the 
growing seasol and makes it. pos
sible for larger crowns to develop. 
Ili the Imperial Valley of Cali
fornia, aSparagils seed is often 
l)ante(d late iil January or early 
February; in the North, "requently 
in late May; and in New Jersey, in 
early April. 

If germination is known to be 
good, seed should be planted thinly. 
It is bettec to allow enough space 
for plants at seeding ti-m than to 
attempt to thin them later. Thin
ning is difficult, and if tile crowns 
are grown so close together that the 
roots are interwoven, they are hard 
to separate after digging. Moreover, 
thin seeding saves time and reduces 
root " injury ini separating the 
crowns. The best spacing can be ob
tained by l)anting with a mechani
cal seeder, which call be adjusted to 
drop a single seed at regular inter
vals. 

In growing aslparagus crowns for 
field planting, seed should be 
planted iii rows21 t00; inchesapart 
atdil 10 to 12 seeds per foot of row. 
At. this rate, I to 2 pounds of seed 
will grow enouigh crowns to plant 
at acre. 

)epth of )l;inti g depends upon 
the type of soil -rd the moisture 
conditions. The heavier tie soil, the 



shallower tho .c.dl h,loilld hv ,v.v-
VitVi. sevi. is coveed, riiiarily to 
provide Il'ol ."iliollst 'ilefr gJerii-
nation. II light peat 1ti.. ,d 1may 
have a 3-iuicli cover; ill saildy loaii 
II/ iinche irovi theIs enough, ll( 
s il i, siliceni lv inist fo, gei'iin:i-

Weeds sl d Ioi.,hvc'itrolle(I fiy 
cultivation, by mis(. of hrbiviiles, or 
by a voiibillation of the two. culti-
vaticl, shiould h lshallow, especially 
late in tie seaso n, to pr'event injirv 
to the developing roots, 

Before the crowns are ( diig, the 
ol tops sliould be cut and reimoved 
so they will not interfere with the 
digging. A potato digger is best for 
lifting asparagus (crowns. U-shaped 
blades may cut the roots too short, 
and a plow makes too much work in 
separating crowns from the soil. In 
digging the crowns care should be 
exercised to avoid injuring the 
roots. If the plants are lifted with-
out injuring the tips of the fleshy 
roots, the roots will continue to 
elongate after being transplanted. 
Since the fleshy roots are essentially 
storage organs, it is important that 
their developlient be checked as 
little as possible. 

Crowns should Ibe set I.; soon :ts 
pIssi)le after they are dug. If it is 
necessary to keep the crowns for a 
period before setting tlhen out, they 
shot!d be stored in a (dry, irot eted 
place at, aI temperature near 400 F. 
Crowns should not be stored in pits 
they iiay be injured by hieating. 
And they should not, Il allowed to 
(fry out excessively. 

IL'xperinients conducted il Cali-
fornia shiowed t hat yields front 
(Iried ,rowns were much less tlianm 
thlmse from v'rov.is not. permnitted Io 

dry out. Although i'r:t"tt re,uc
tion occuirred dlirii I li fir.st cut
ring season, tli injurious elre:t of 
drying the roots was still apparent 
ill the second season. 

STARTING THE PLANTING 

Local cliimatic conditions i ust be 
considered in determining the best 
tnie to plant crowns. In most see
tions of the cotuntry asparagus 
,rowns are set as early in tie spring 
as the soil can be worked. In somie 
parts of the South and in the Delta 
and Inperial Valley districts of 
California, where cliiatic condi
tions are favot-dble, the roots are 
set late in the fall or during the 
winter. Fall and winter planting is 
necessary in some districts because 
heavy rains may interfere with 
spring planting. Spring planting is 
preferred in the North because fall
planted roots may be injured by 
cold before they become established. 

Age, Size, and Sex of Crowns 

One-year-old crowns are the most 
desirable for setting. Under some 
conditions the grower may be justi
fied in planting small, 2-year.Id 
crowns, but crowns more than 2 
years old should never be used. Di
visions of old crowns are entirely 
unsuited for setting a new bed. 
Two-year-old crowns should not be 
used unless there is sufficient space 
in the nmrsery row for proper de
velopnient. More productive 'lant
ings can be obtained by using 
-year-old roots. Where tlie crowns 

are grown very close together, the 
fleshy roots may le injured in sep
arating tie vrowns. Sevre root 
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injury inatv'iallv redt ee, ItI. yield 
ill followill., years. 

It is ,,fiftablo tii ,rade asparagus 
crowns on tie(, basis of size and 
vigor, and to kevp only tie largest 
and best dc'.velpd roots for plant-
ing. All small, weak crowns and 
those having many small buds 
should be dise:'rded. They tend to 
produce a high percentage of tin-
salable spears. A desirable root for 
plant ing has large, well-developed 
root, system with large buds well 
distributed over the crown, 

Female plants l)roduce larger 
spears than iuale plants, but male 
plants produce a larger number of 
spears with a greater total weight. 
The ditrerence is so small, however, 
that it seems advisable for the 
grower to pay particular attention 
to the selection of large, vigorous 
1-year-old roots and leave the mat-
ter of sex to chance. Sex cannot be 
determined in most plants until the 
second year of growth. 

Soil Preparation 

The soil in which asparagus 
crowns are to be set should be 
plowed deep and worked down by 
thorough disking. Furrows for the 
crowns can be opened with a double 
moldboard plow or some other suit
able implement (fig. 1). The depth 
of the furrow will depend oni the 
soil type. A deeper furrow is re
quired in loose soil than in hc-avv 
soil because tlie crowns are -Alt 6 to 
12 inches deep in lhose soil and only 
:1 or .1 inc hes deep inl heavy .soil. 

Planting Distantas 

Planting distances are best deter-
mined by the grower. The dis-

1:t11'l1s pt-ltd oil wiltthe " white 
(1l','l:t ,e d) or een aspmragus is 
to ht grown, tlie type of cultivation 
to I)t, piwa'ti(ed, fthe sectioli of the 
(oljiltry, soil conditions, and the size 
of the planting. 

(;reell asparaguis (toes noL 1iiire 
mudh s vse between rows as white 

asp'aragus. Asparagus that. is 
Ilanched by keeping soil ridged over 
the crowns should be spaced about, 
7 to 8 feet between rows to provide 
enough soil to form the ridge. For 
growing green asparagu, the dis
tahce between rows is preferably -4 
to 5 feet. If green asparagus is to be 
marketed early in the season and 
blanched asparagus from the same 
bed is to be marketed later in the 
season, the rows should be spaced 
for growing the blanched product. 

Spacing between plants for green 
asparagus must be adjusted to local 
conditions. Twelve-inch spacing in 
rows 4 to 5 feet apart is suitable fol. 
the east coast and the Midwest. In 

HN-253tg 

Figure 1.-This implement is a type 

used to open furrows for setting 
asscragus crowns. The blade can 
I-! adjusted to male furrows of the 
proper ('.pth. 
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:ali fo'nhit, 12 iIh I- I %%,..Iulaiits 
is preferred ill rows 5 femt ajcrvt for 
green and 's f(eet ;l)art for wlite 
alsparagus. 

A large JnPseiItage of .1s;llspears
will be p~roduce.d if ,'.wvis trv .set 
too l e pimeieci 5)o 1*e 5(4 

0 

between piants Ireduces yiels !(en
thor--,h the spears :itl'('larger.
 

Setting the Crowns 
I)p lan ing of crowis, former. 

lV a general practice, is ii' o,,ger 
recommended. In loose, liingl,or-

as it. requires ' hi rade tilef! andao l 

lal)r.
 

CULTIVATION AND CARE 

Cult ivatioii should begin Soon 
after tho; crowns are plnnted and 
should continue througliout the sea
son at intervals frequent enough to 

keel)down weeds. Any stirring of 
the soil should he shallow, since 
srious injury to the rootk may re
suit froni deep cultivation. This is 
especially true a fter the root system 

ganic soil, such as niiuck, ,howi,s l1,sbecome extensive and thecrowns 
should be planted deeper tn illtile 
heavier mineral soils. Most con umer-
eial pl,1utings in light soils are Inlad 
at a depth of about 8 inches. In rin-
eral soils it is doubt ful whether it 
is a good practice to set deeper than 
4 inches. .xl)erinients in Massachu-
setts in mineral soil showed that the 
loss of plants after setting increased 
from I1 percent at 4 inches to :34 

percent at 8 inches. 
Wil asparagus plants aire kniowvn 

to do well with no more covering 
over the crown than resulted from 
the natural covering of thilt seed. 
'Fhiis indicates that home-gar(hii as, 
pUaragus Iprobably (- be obtained 
froni c-rowns wh'icl grow fron seed 
a ntl and not evii t ralllil)]alit,( . 
Whernei de, ) planti,, is luantice( 't 

have grown near he surface. Trac
tor-nnounted cultivators are used on 
large plantings and are satisfactory 
if properly adjusted. When crowns 
are planted in (leep furrows it is a 
good practice to fill soil into the fur
rows at intervals. 'his filling also 
gives weed control in the rows dur
ing the year the crowns are planted. 
After the first season some hand hoe
ing is necessary to keep down weeds 
near the plants. Any working of the 
soil close to the crowns (luring the 
cutting season must be shallow and 
carefully done to avoid injuriig the 
developing spea. 

If white, or iLanched, asparagus 
isgrown, the rows must be ridged 
to cover the crowns vith several 
inches of soil. The soil over 'he 

isbest to (0ove~r thlie I't-o%s to a ltet Iilcrowns list be deep enough for the 
,fonly 2,r:1 inhes at plantlig time spears to attain the desired cutting
and to increase the covering hy fill-length before reaching tile surface. 
ing in tile pla.tting furrows grad-
uto1lly as th, shloots develop, 

AIhough careful spreading of 
lie roots is a gooDi l)ratice and 

shoMld be dome 'i,sniall plantings. 
gen(eral lv 110 :attemp is mad to 
sp~readl le roos ii lar1e plntings, 

'l'o keel, te crowns pro)erlv ov
ered it may be aneessarv t( renew 
t hO ridges 

If green 
very low 
crown of 

at lea.t every *2weeks. 
aspar.,gus is grown, a 
ridgo it- stitable. The 

tIn aspara-gis plant in-
CNAses in tIickness ai4 thus comes 
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a little iearei Ilie surface each year, 
so tllat slight ridgig Iay be neces-
sary whei the crowns have cone 
very close to the. surface. Too shal-
low covering of the crowns subjects 
them to excessive heat. during hot 
wealher. This heat causes lie tips 
of tie spears to opeit before the 
spears reach the desired length and 
reduces their market value. 

At the end of the ultting season, 
the asparagus beds should he thor-
oughly cultivated, the ridges Iev-
eled, and the planting given flat.cui-
ture for the remainder of the season. 
The ridges can be levejed with a disk 
harrow. On large plantings the 
work of leveling the ridges, like 
many other field operations, is done 
with implements especially de-
signed for tihe job.G 

Growers do not agree on the best.
method of handling the stalks 

(brush) that grow up after the cut-
ting season. In parts of the North, 
they let the stalks stand overwinter 
so that they will hold the snow and 
prevent soil blowing. Stalks are then 
disked into the soil in tihe spring, 
Some growers cut off and either re-
move or buni the stalks as soon as 
the berries begin to mature. This 
prevents the scattering of seed. 
However, the stalks must not be cut 
off before they havi niavufactured 
and transferred to the ,ihy roots 
enough reserve food to a,,.sure a vig-
orous growth of spears the follow-
ing year. For this reason it is desir-
able to let the stalks stand until they 
are (lead. Burning brush robs the 
soil of much needed organic matter. 
Mature, dormant, stalks are easy to 
incorporate into the.soil everywhere-

exce Iii IIhe Im perial Valley of 
('alifornia. 'l'h,,re they 'v have o 
be shrieddid Ibefore plowing them 
miler. 

liter'Coppinig is often practiced 
Iy /fIi\VeINW\'ito WaiII. illo'noIle front 
hleiri asparagIls beds tim fi rst year 
or two after the crowns are set. This 
practice is no. recommended, how
ever, and most. succe;fuil growers 
do not intercrop. 

The control of weeds is one of 
time most,, ostly pnuw~ices in time pro
Iucti)i of a:ra . Several ierbi

tides have pr'ed very efficient and 
economical in c(mtrolling weeds in 
this crop. 

Winter annual weeds can be of
feetively controlled with 1.3 I)otI'ds 
f.divey cre. .l,dsof dimnoseb) per acre. ItIt isi applied in 

10 to 40 gallons of water after the 
aslaragus is dormant in the fall but 
sargsi(lrnninteflbu

prior to weed emergence. Established broadleaif winter weeds can be 
killed in the early stages of growth 
with the same treatment. 

Summer anrual broad-leaved 
weeds and grasses can be effectively 
controlled with monuron [3-(p
chlorophenyl) - 1,1 - dimethylurea]. 
The herbicide should be applied at 
1 to 2 pounds in 40 gallons of water 
per acre in the early spring after 
disking but before emergence of the 
spears. The lower rate should be 
used on light sandy soils and the 
higher rate on heavy soils. 

Perennial gr,&sss in asparagus 
fields can be controlled with data
poll .(2,2-dichloropropionic acid). 
It Ihrs n)r.ve'l effectivo as ii dirmectdl 
spot spray fnmr control of smiali areas 

-of i r!nnial kra-.4es sich as fluaxmk
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gra.s, Bcrnuda gnss, ald Johnson 
grass. 

WHEN AND HOW LONG 

TO HARVEST 


Trie age at which asparagus 
p)lants are ready for harvest and the 
length of the cut ting season differ in 
various sections of the country. 
Where the growing season is long 
and relatively cool-in California, 
for example--spears may l)e har-
vested at an earlier age. 

In areas having a long, cool sea-
son, growers can cut asparagus for 
2 to 3 weeks after crowns hav been 
3et for a full year-without injur-
ing plants. The cutting period in 
the second harvest year may be ex-
tended to 6 to 8 weeks in these see-
tions, and up to 12 weeks in follow-
ing years. 

Where growing seasons are short 
and warm, spears normally should 
not be harvested until after the 
crowns have had 2 full years of 
growth. Cutting should then be lim-
ited to a period of 3 to 5 weeks. The 
cutting period for the fourth and 
following years is usually 6 to 8 
weeks. 

When asparagus beds decline in 
production and yield a large pro-
portion of small spears prematurely, 
the trouble can often be traced back 
to overcutting during the previous 
seasons. When such a condition de-
velops it may be beneficial to shorten 
the cutting season and give particu-
lar attention to fertilization and 
care while the lilants make top 
growth. As. the beds grow older, 
howev&the pioportion of small 

spears increases, even in well caLed 
for beds. 

PROFITABLE PRODUCTIVE
 
PERIOD
 

The establishment of a new as
paragus planting involves much Ia
bor and expense. Adding a few 
years to the productive life of the 
bed therefore may be of consider
able economic importance. If prop
erly cared for, Mplanting normally 
will produce profitable yields for 10 
to 15 years. On very fertile soil and 
with special care, , bed may remain 
profitable for 20 or more years. 

Asparagus yields can be expected 
to increase for several years follow
ing the setting of the crowns. After 
reaching the peak, profitable yields 
may continue under favorable con
ditions up to 12 to 15 years. Then 
the yield is likely to decline. It is 
generally desirable to renew the 
planting after 10 to 12 years. The 
new bed should be started 2 or 3 
years in advance of plowing up the 
old one, so that it will be yielding 
profitably before the old bed is 
abandoned. It may be advisable to 
renew portions of large plantings 
each year until the entire acreage 
has been replaced. Old asparagus 
beds should not be used for new 
plantings because of the build-up of 
the Fusarium wilt pathogen. 

Climatic conditions, soil texture, 
soil fertility, planting distances, 
diseases, bisects, and cultural and 
harvesting methods determine the 
number of,0ears an asparagus bed 
will remain producti:e. Although 
very light soils are ideal for maxi
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iium production for several years, to Ie cut tNVice a l:,y. Tis is pali

beds inI lights soils are likely to Ibe t-iilarlv truie if !i1h,'aspagulis is 

shorter lived than those in heavier growing omi very light, warin soil. 

soils. Green asparagus spears should 

Continued high production re- be cut, 9 to 10 inches long, and at 

quires that the beds be kept free least half of the length should be 

from diseases and insects. By inter- above ground. The underground 

fering with top growth after the part is fibrous and unpalakable. 

cutting season, diseases and insects When cutting, always use an as

reduce the amount of reserve mate- paragus knife, and take care to 

rials stored in the fleshy roots and a,oid injury to the young spears 

rhizome. Any reduction of the nor- developing underground. The 

mal reserve food supply will reduce spears should not be cut closer than 

the succeeding crop. 2 inches from the crown to avoid 

Improper cultural practices may injury to the developed buds on the 

interfere with crown development rhizome. Knife injury to buds and 

and shorten the life of bed. immature shoots causes them to de

velop into crooked spears (fig. 2). 

HARVESTING THE CROP 

Three classes of asparagus, based
 
on the color of ,pears, are marketed.
 
Spears may be entirely green, green
 
with white butts, or entirely white. - , .
 

Green asparagus is in greatest de- . . .
 
mand for the fresh market, but • "
 

canning asparagus may be either
 
green or white. Nearly all the green -.. .
 
asparagus is harvested with a little
 
white on the butt end. Entirely
 
green spears are cut at the surface . ...
 
and do not keep as well as those , '
 
cut below the surface. Since the
 
underground pait of the stem is 
more woody than that above ground, 
it loses moisture less rapidly than 
the tender green part and adds to BN-21073 

the keeping quality of the spear. Figure 2.-The deformed spear on the 

Asparagus shoots grow very rap- left isa typical result of cutting-knife 
idly and require frequent cutting, injury to young shoots. Growth is 
especially if the temperature is slowed down on the injured side of 
high. Early inthe season the shoots the young shoot, and the spear de
may require cutting only every velops with a pronounced crook. 
third day. But as the growth be- Shoots damaged by cutworms are 
comies iore active. spears may have deformed in the same way. 

A 

12 



N-30346 

Figure 3.-This crew is cutting and placing spears directly in boxes in one pass 
through the field. Spears are removed 
being cut. 

Marketable spears can be cut 
without injuring the developing 
shoots. Place the knife near the 
shoot to be cut, force it straight 
down to the desired depth, then tilt 
it to make the cut. Many young 
shoots may be damaged if the knife 
is forced into the ground at an 
angle. (See cover illustration.) As-
paragus shoots should not be cut 
above ground so that stubs remain. 
Stubs interfere with harvesting and 
may injure the hand of the cutter. 
Spears should be removed from the 
field as soon as possible after cutting 
(fig. 3). 

The scarcity and increasing cost 

of hand labor has caused many 

growers to mechanize their opera-
tions. Some growers have used ma-

chines successfully for cutting as-

paragus. Mechanization is expected 
to increase as machines are ir-
)roved. 

from the field only a few minutes after 

PREPARATION FOR MARKET 

Asparagus loses its edible quality 
very rapidly after it is harvested. 
Sugar content declines and the 
amount of fibrous material in
creases. These changes take place 
most rapidly during the first 24 
hours after harvesting. This is par
ticularly true in white asparagus. 

Deterioration goes on at all tem
peratures, but it is much slower near 
320 F. Because of the rapid loss in 
quality at high temperatures, as
paragus must be moved from the 
field, bunched, packed, and placed in 

ai cool atmoslhere as soon a9 pos

sible after it is cut. Spears should be 

protected from the sun as much as 
possible if theyare harvested during 
very warm weather. 

Asparagus is generally l)repared 
for market by grading, trimming, 
and tying the stalks in bunches 
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weighing 2 to 21, 1pounds. BI.-'Ulse Is T,rst ,Cked.it can Ie kept suc

certain eastern markets prefer a .essfully for ab)out, 3 we.ks ,t3(; F. 

small bunch. some asparagus is id 95 percent relative humidity. 

either packed ini I-pound )unchlls A fter 5 to 7 days in transit, the safe 

period will decrease. If theby the producer-or the large s gto,:go 

bunches are divided into smaller stora'ge per l-d is to 1) 10 days or 

ones by the retailer. Field-run and less, spears cui be stored 't320 ; if 

held longer at this temperature, as
low-grade asparaguS is sometimes 

packed incrates without grading or paragnils is subject to chilling injury. 

Athigh temperatures (particularly
bunching. In sone localities even 

is shi,!, t albove 400), the spears will grow, de
first-grade ISI)a1aauSloose in crates. Howe'er, r i velop (lecay, and lose their vitamin 
loodin cbunchingwever, ca content, tenderness, and flavor. To 

tyg a avoid this deterioration, asparagus?I 
wrapping should add considerably should be cooled immediately after 

to the sellin~g price of an asparagus cutting. This is ordinarily done by 

crop. hydrocooling. 
During transit and storage, the 

butts of asparagus are placed onStoring the Crop 
wet moss (fig. 4) or other moist, ab-

Usually, fresh asparagus is stored 	 sorbent material to prevent loss of 
moisture and maintain freshness oftemporai'ily only when the market 

BN-21071 

keep 
, Figure 4.-Bunches of asparagus are placed on damp moss in a flat to 

them fresh. 
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r;,r ".: grades is vonsidered ais uncls. itied. 

" .. 
Aspa .i s griaded priii'ily foi 
fresliness, length aill( diameter of 

the spear, proportion of tlIe spear 
that. is green, and the almount of 

r" ;, t " damage due to dirt, diseases,;,insect oi- ievihanical injury. and 

i 

BN-2&32, 

Figure 5.-An inspector selects a rep-
resentative sample from a shipment 
of asparagus and inspects itto de-
termine the grade. Grading proce-
dures vary in different parts of the 
country and for different marets. 

the spears. In storage, asparagus 
bunches are sometimes set in water 
in shallow trays or pans. 

Bacterial soft rot is the principal 
cause of decay in storage. It may 0c-

cur at either the tip or butt of the 
asparagis. 

Grading the Spears 

The U.S. Department of Agri-
culture has established market 
grades (fig. 5) for asparagus. In-
formation on the latest grades may 
be obtained by writing to the Con-
sumer and Marketing Service, U.S. 
Department of Agriculture, Wash-
ington, D.C. 20250. 

Asparagus is marketed chiefly 
under two grades, U.S. No. 1 and 
U.S. No. 2. Asparagus not meeting 
the specifications required hy these 

Current specifications classify 
asparagus on diameter of spears as 
follows: Very small, less than %o 
inch; small, between %6 and /r 
inch; medium, between 8/jr and I / 
inch; large, between 11I/ and 14/i 

inch; anld very large, above 14/1 r 

inch. Present standards permit the 
trimmed bunches to vary in length 
from 7 to 101/2 inches. 

Washing, Bunching, and Tying 
White asparagus is usually 

washed. Spears are placed in wire
bottomed trays or baskets and 

doused a few times in a vat of wa
ter. Green asparagus should not be 
washed, unless a considerable 
amount of soil adheres to the spears. 
If it is necessary to remove soil 
from the butt end of green aspara
gus, the butts only should be doused 
in a vat of water. Care should be 
taken not to wet the tips. The stalks 
should then be laid with the butt 
downward on a sloping surface to 
drain before they are bunched. As
paragus keeps best if it is not wet. 

Where asparagus is grown in 
large quantities for commercial 
purposes, it is essential to have a 
mechanical buncher for holding the 
stalks while they are being bunched 
and tied. There are various devices 
on the market for this purpose (fig. 
6). 

Many growers have machinery 
that cuts the spears to the desired 
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-.,* There is some shrinkage in aspar"',. 
a:rIIs :IfteI it is bunched, especially 

N-27631 


Figure 6.-One type of asparagus-
bunching device. Note that the 

spears have been cut to a uniform 
length. 

length, but some of the trimming is 
done by hand. A large number of 
spears can be trimmed at one oper
ation by placing them in a frame 
that holds all the tips even. The ex-
tra length of stem is ther' cut off 
with a large knife. Where a small 
bunching machine is used the spears 
are usually cut to the desired lengt.h 
while held in the buncher. 

The tightest and most attractive 
bunches are made by tying near 
each end (fig. 4). A single tie near 
the center permits slipping and 
makes an unattractive bunch. Raf-
fia, twine, and tying tape are the 
materials most commonly used for 
tying the bunches. Tying tape is the 
most expensive, but it is recom-
mended. Raffia does not, have the 
neat appearance of tape, and twine 
is likely to cut the spears if tied 
very tight. Tape is available in var-
ious colors, and sometimes grades 
of asparagus are indicated by the 
color of tape. Only good grades of 
tape having fast colors should be 

,used. Any discoloring of the spears 

t,,from (lye may lower the market 
value, 
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if it ha.9 a high aterr (:onltenlt before 
Iunellinug. Buncies should be tied as 

tight as possible without ii.juring 
the spears to avoid loose:,' as a 
result of shrinkage. 

Many growers and shippers mar
ket an attractive product by wrap
ping bunches in parchment paper 
so that only the tips of the spears 

extend above the paper. The wrap

per ubafliy bears the name and ad
dress of the grower or shipper. This 
is a good way to advertise a high
quality product. 

Packing and Shipping 

Shipping crates differ from one 
growing area to another. The most 
commonly used crate is pyramidal 
in form (fig. 7), having two corn

partments each holding six 2- to 21/
pound bunches. A typical pyrami
dal crate used in California is 11 
inches deep, 9 inches wide at the 
top, 11 inches wide at the bottom, 
and 18 inches long. A similar crate 
is used in Georgia and the Caro
linas. The tendency in most States 
is toward this type of crate, but the 
dimensions may vary. The pyrami
dal crate makes an e.cellent ship
ping container becaus3 the shape 
conforms to the taper of the 
bunches and prevents them from 
shifting about during shipment. 
The bottoms of the crates are 
usually lined with a type of paper 
that holds water or"with a layer of 
damp moss. The butts of the 
bunches are placed in the water or 
on the moss. When packed in this 
way :'.d kept at a temperature just 
above freezing, asparagus can be 



shipped a long distance and will 
keep for several days without. ser-
ions loss of quality. 

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

INSECT PESTS 

Asparagus Beetles 

Asparagus beetles cause more 
widespread damage to asparagus in 
this country than any other insect, 
There are two species-the aspara-
gus bettle (Criocerisasparagi(L.)) 
and the spotted asparagus beetle 
(C r i o c e r is duodecibpuntata 
(L.)). 

The adult of the asparagus beetle 
is about 1/ inch long, metallic blue 
to black with orange to yellow 
markings. It overwinters in the 

adillt stage ini protected plac..s--ol 
aspa r.'tllsst alis, nder dlrisalong 
fence ro'ws, or ill niearby wodlands. 
Emergence rcel.n early in the 
sprig ab)out the time asparagus 
shoots ap~pear. The young tips are 
damaged by beetle feeding and egg 
laying. The eggs are normally dark 
in color and attached singly on end. 
Feeding injury or the presence of 
eggs seriously reduces the market 
value of asparagus. 

Eggs are also laid on the mature 
plants later in the season. They 
hatch in about, 1 week, depending 
upon the temperatuie, into soft
bodied larvae or grubs about 1/3 inch 
long when full grown. The larvae 
are olive green to dark gray with 
black head and legs. After about 10 
days to 2 weeks, the larvae drop 
from the plants 'and enter the 
ground where they pupate. In an
other week or two the new adults 
emerge from the soil. Two or more 
generations may develop during the 
season, depending upon weather 
conditions. 

BN-276W 

Figure 7.-Asparagus packed in pyramidal crates. 
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Heavy populations of larvae and 
adults will soon defoliate large 
areas. Because the asparagus beetle 

does not thrive during hot dry 
weather, it does most of its damage 
in tle spring and early summer. 

The adults of the spotted aspara-

gus beetle are reddish orange, and 
on
they each have 12 black spots 

their backs. These beetles normally 

appear a little later in the spring 

than the adults of the asparagus 

beetle. The eggs are slightly smaller 

than those of the other species. They 

usually do not appear until late in 

the season when the berries are 
starting to form on the asparagus 
plants. The larvae are orange. They 
feed primarily inside the berries, 
The life history is similar in many 

respects to that of the asparagus 
beetle. 

for both aspara-
Control measures 

gu- beetle and the spotted asparagus 

beetle are the same. 

During the cutting season, apply 

1-percent rotenone dust at 30 

pounds per acre-or rotenone spray 

containing 3 pounds of 5-percent 

rotenone powder per acre. In pre

pdring the rotenone spray, mix ths 
small amount ofpowder with a 

water until a thin even paste is ob-

tained. Add this mixture to the 

water in the spray tank with the 

agitator going. Malathion dust or 

spray at 114 pounds, or carbaryl 

dust or spray at 2 pounds of active 

ingredient per acre, may also be 

used. 

For control of asparagus beetles 

after the cutting season or on 

•plantings not, being harvested, 

.use 	 carbaryl dust or spray at 2 

pounds of active ingredient per acre. 

All applications should be thor
ough and uniform. Repeat as often 
as needed, alout every week or 10 

days. 
Cuworms 

than one spe-Cutworms of more 
cause damage tocies occasionally 

asparagus by cutting off the shoots 

underground or by feeding on the 

tips of the spears as they appear 
tips mayabove ground. Damaged 

develop into crooked spears (fig. 2). 

Cutworm larvae may be dull gray, 

brown, or black, and either striped 

or spotted. They are stout, soft 
bodied and smooth, and they grow 
to 11/4 inches long. They curl up 
tightly when disturbed. 

Carbaryl applied for control of 

asparagus beetles provides adequate 

Thrips 
Thrips sometimes are pests of 

asparagus. They are small active in

sects that can easily go unobserved 
unless a close examination is made. 
Their size makes it possible for them 

to hide in the head of the tip or 
under the bracts on the stem. Their 

presence in large numbers on aspar

agus at the time of harvest may 

render the tips unacceptable for 

market. 
Control thrips on asparagus by 

applying malathion dust or spray 

at 11/4 pounds of active ingredient 

per acre. 

Garden Symphylan 

The garden symphylan (Sot ige

rella immaculata (Newp.)), also 

known as the garden centipede, is 
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destructive to asparagus. It is 
neither a centipede nor an insect. It 
is a slender, white creature up to 3/ 

inch long having 12 pairs of legs 
when full grown. The young is 
smaller and has fewer legs. It. eats 
numerous tiny holes in the under-
ground portions of the plant!:. 

Flooding is recommended in Cali-
fornia for control of this pest. Land 
known to be infested prior to plant-
ing shculd be flooded for one week 
during the summer before planting 
the asparagus. 

When flooding is not practical, it 

is suggested you contact your county 
agricultural agent or State agricul
tural experiment station for recom
miendations for pre-plant pesticide 
applications. Where infestations 
have developed in established fields, 
efforts to control the symphylans 
NNith side dressings or drenc*'%. have 
met with limited success. Unless so 
stated on the label, application of 
pesticides as a side dressing or a 
drench for symphylan cctrol are 
not recommended. 

DISEASES 

Asparagus Rust 
Asparagus is subject to a number 

of diseases. Asparagus rust, caused 
by the fungus Pucciniaasparagi,is 
one of great economic importance. 
Rust was first reported in 1896 in 

New Jersey, Delaware, Long Island, 
N.Y., and New England. It later ap
peared in practically all areas where 
asparagus is grown. The presence of 
the disease depends on environ
mental conditions. Rust spores re-
quire moisture for germination; the 
disease is much more destructive 
in areas of high humidity and heavy 
rainfall than in low moisture areas. 

Asparagus rust normally is seen 
first as numerous small reddish-yel
low spots on the main sterns near the 
ground and on the very slender 
branches of the stalks that grow up 

after the cutting season. The red 
spots are ,ustules containing seed
like bodies, or spores, that repro

duce the fungus. These pustules 
burst and release large numbers of 
rust spores. These spores have the 

appearance of reddish or rust-col
ored powder. The wind scatters the 

spores rapidly; and if sufficient 
moisture is present, fly may infect 

all the plants in the field. 

IIN-25320 

Figure 8.-A, Seedlings of Argenteuil 
asparaqus, showing somue resistance 
to rust; B, the highly rust-resistant 
Washington asparagus. 
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Figure 9.-An old asparagus field killed out by rust (foreground). Thie new field 

the left was grown as a breeding field forof the Reading Giant variety on 

rust-resistance work. 

Asparagus rust causes the tiny 

needlelike branches of the stems to 

fall and the affected plants present 

a naked appearance (fig. 8, A). 

When the attack is svere, the entire 

field may ultimately become bre4..n 

and appear dead (fig. 9). The effect 

of rust is not directly evident on the 

marketed product because damage 

to top growth occurs primarily 
after the harvest season. Injury to 

the brush slows the manufacture of 

food, and the plants are either killed 

or go into the winter in a starved 
condition. As a result, the succeed-

ing crop suffers a reduction in the 

size and number of shoots produced. 

The most effective way to control 

asparagus rust is to plant resistant 
varieties. When first introduced by 

the U.S. Department of Agricul-

ture, Martha Washington and Mary 

Washington varieties generally 

showed a high resistance to rust. In 

recent years, however, losses have 

,occurred from rust on varieties re-

,ported to be either Mary or Martha 

Washington. Either high rust re-

sistance has not been maintained in 

some stocks of these varieties or 

there are strainis of the rust fungus 

to which they are not highly resis

tant.. Wien buying any variety of 

the Washington type, groN ers 

should obtain information regard

ing the previous performance of the 

stock with respect to r usiL resistance. 

Because rust has been reporlf d on 

even the resistant varieties, growers 

should take measures to protect all 
plantings by eliminating sources of 

rust infection. The two main sources 

of infection are wild asparagus 
ofant i nre vica g 

plants growing in the vicinity of 

culaed bd and sedin that 

are allowed to grow up in the field 

before the cutting season is over. 
Wild asparagus carries the rust 

overwinter, and in the spring spores 

scatter and infect the plants. Seed

lings that are allowed to grow up 

in the field during the cutting sea

son also provide the disease orga

nisms an opportunity to develop and 

multiply into great numbers of 

spores. Sources of infection can be 

eliminated by digging and burning 

2O2
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all wild plants, and by preventing 
the top growth of shoots ill the field 
until after the cutting season. 

New beds should be planted with 
rust-resistant strains and located as 
far as possible from the old beds. 
The new plantings can be further 
protected if they are located so that 
prevailing winds will not, blow from 
the direction of established plant-
ings. In the, fall ti top growth 
should be removed from tie 1-year-
old beds that are to be cut the next 
year. 

The removal of the top growth 
from mature beds in the fall is not 
necessary in rust control. The spring 
stage of rust will not occur in fields 
where the tops are left overwinter 
and disked into the soil' in the 
spring. It will occur, however, if 
tops are allowed to start growing 
before the cutting season is over. 

Spraying with fungicides to con
trol rust has met with varied success 
in different locations. Zincb can be 
used at the rake of 1.5 to 2.25 pounds 
of active ingredient per 100 gallons 
of water. Apply immediately after 
last harvest; repeat at 10-day inter-
vals as long as necessary. In young 
fields not to be harvested, start 
when disease, first appears in the 
area. Maneb may also be used to 
control rust on asparagus. 

Fusarium Root Rot 

Fusarium root rot, caused by the 
fungus, Fusarluin oxysporum f. 
asparagi, is common in all areas 
where asparagus is grown in the 
United States. It generally attacks 
the feeder rootlets and weakens and 
kills many plants, thus reducing 
stand and yield. Rarely does it pro-
duce wilt symptoms, except on 

y,,ung shoots of seedlings. 
Fusarium ftingtis builds ip ill the 

soil when the first bed is planted in 
the field, and the disease persists for 
many years. It is especially trouble
some for seedbeds planted on the 
same soil in subsequenL years. 

Yields on replanted land are re
duced more by Fusariun root. rot 
year after year than by rust, because 
rust, may occur one year and not the 
next. 

Asparagus shoots infected with 
Fusarium root. rot may show a 
brown discoloration of their sur
face. These spears are usually unfit 
for market. 

The best, control for Fusarium 
root rot. is to avoid using old as
paragus soil. Research is underway 
in California and New Jersey to 
develop Fusarium-resistant strains 
of aspsragus. 

PRECAUTIONS 

Pesticides used improperly can 
be injurious to man and animals. 
Use them only when needed and 
handle them with care. Follow the 
directions and heed all precautions 
on the labels. 

Some States have special restric
tions on the use of certain pesti
cides. Before applying pesticides, 
check State and local regulations. 

Keep pesticides in closed, well

labeled containers in a dry place. 
Store them where they will not con
taminate food or feed, and where 
children and animals cannot reach 
them. Promptly dispose of empty 
pesticide containers; dd not use for 
any other purpose. 

*When handling a pesticide, wear 
clean, dry clothing. 
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Avoid repeated or prolonged con-
tact of pesticide with your skin. 

Wear protective clothing and 
equipment if specified on the con-
tainer label. Avoid prolonged in-
halation of pesticide dusts or mists, 

Avoid spilling a pesticide concen-

trate on your skin, and keep i4 out 
of your eyes, nose, and mouth. If 

you get a concentrate on your skin, 
wash it oil' immediately with soap 

and water. If you spill a concen-
trate on your clothing, remove the 

clothing immediately and wash the 
skin thoroughly. Launder the cloth-ing before wearing it again, 

Carbaryl, malathion, and rote-
none can be used safely without spe-
cial protective clothing or devices if 
they are in diluted dust or water-
spray forms. 

Do not apply rotenone, mala-
thion, or carbaryl within 1 day be-
fore harvest. Do not repeat carbaryl 
applications within 3 days. 

After handling a p)esticide, do not 

eat, drink, or smoke until you have 

washed your hands and face. Wash 

any exposed skin immediately after 

applying a pesticide. 
Avoid drift of pesticide to nearby 

wildlife habitats, bee yards, crops, 
or livestock. Do not apply pesticide 
under conditions favoring drift 
from the area to be treated. 

Many pesticides are highly toxic 

to fish and aquatic animals. Keep 

pesticides out of all water sources 

such as ponds, streams, and wells. 
Do not clean spraying equipment 

or dump excess spray material near 

sc war. 
Do not apply pesticides to plantsduring hours when honey bees and 

other pollinating insects are visit

ing them. 
Have-empty pesticide containers 

buried at a sanitary land-fill dump, 
or crush and bury them at least 18 
inches deep in a level, isolated place 

where they will not contaminate 

water supplies. 
It is difficult to remove all traces 

of herbicides from equipment. For 

this reason, do not use the same 

equipment for applying herbicides 

that you use for insecticides and 

fungicides. 

WARNING 

Recommendations for use of pesticides are reviewed regularly. The 

of pesticides in this publication wereregistrations on all suggested uses 

in effect at press time. Check with your County Agricultural Agent, or 

State Agricultural Experiment Station to determine if these recommnenda
tions are still current. 

OTERCT 

U.S.GOVERNMENT OFFICE:22 PRINTING 197-0508-733 
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long lived, it pays to plant asparagus on the best soil 
possible. Avoid sites known to have high water 
tables. While a high water table may not affect 
shallow rooted plants in a nursery, mature stands 
of asparagus may be adversely affected, particular-
IN if water table rises to within three feet of the stir-
face. 

Varieties 
For a new planting, it is profitable to plant 

newer, high yielding, high quality varieties. The 
variety 500 W from Salinas, Califorta, has per-
formed consistently vell in Washington. The two 
varieties "WSt I' and "WSU 2" developed by 
Washington State University promise to provide 
high yields, early production, consistency from 
generation to generation and greatly improved 

spear size. When available in commercial quan
tities, F-I seed from tissue cultured parents of 
"WSU i" and "WSU 2" will produce uniformly 
high yielding plants. If asparagus must be planted 
in a field previously planted to asparagus, Mary 
Washington strains which were selected in 
Washington, seem to perform better than other 
varieties. The Mary Washington variety originated 
outside Washington state, but the strains that have 
been locally selected have some degree of disease 
tolerance, particularly to Fusarium. 

New varieties from other states may perform 
well for several years but they u..... lly deteriorate 
rapidly inmost areas. Local exceptions exist, so a 
trial acreage should he considered for a particular 
site if you are considering these new varieties. 

Establishing an Asparagus Bed 

NURSERY-CROWN PLANTING 

Nursery Culture 

Fertilizer. Nitrogen recommendations outlined 
in Washington State University (WSIU) Fertilizer 
Guide Irrigated Asparagus (FG 12) under the 
heading "For New Planting" may he used as a 
general guide for nitrogen requirements for 
asparagus nurseries. The recommendations for 
phosphorus, potassitm, zinc, and sulfur from this 
guide may also be followed, 

Seeding. Use only high quality seed that has 
been properly treated to reduce seed-borne 
diseases. Informatieni on reliable sources of treated 
seed may be obtained from the Washington State 
Asparagus Growers Association or from a proc-
essor. 

Asparagus seed may be planted from late April 

through early June. FEarlier seeding allows a longer 
period for root and crown development but may 
increase disease problems. Later seeding results in 
faster germination and fewer weed problems in the 
nursery bed. 

Space the seed no closer than 1or 2 inches apart 
in the row, and 1-2 inches deep. Use the 2 inch 
depth in loose dry soil. The distance between rows 
will depend upon the growers' equipment (Figs. 
1, 2) and how the planting is to be managed. 
Twenty-two inches is the most common spacing 
between rows. At these spacings, 8-12 pounds of 
seed per acre will be required. 

Weed Control. Growers should take steps to 

Fig. I-Direct seeding of asparagus in a commercial field. Similar planting equipment and furrow 
spacing are used in nursery seeding. 
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Fig. 2-Nursery seedlings in the fall of the seeding year. 

climinate or grcatly' rducc wccds--cspeciaNlly 
perennial wveeds-hefore planltingasparagus. ()nce 
the crop is pianted tile options for weed control are 
retduccd. Weeds are frequently the iiiii (ause of' 
crop fafilurc il ntew plantings. Weeds cai he con-
Irolled 1w cultivation and/or wvith herbicides. Ap-
pro'ed herbicides ire listed ili tile Crrrent 
Wishington State I nivcrsil Weed (,~'lrol lil(m-
hook, or IM i620i Chemitl tl"eed Control in 
.,Isparat4'us. SC.cvral hand weedings may alIso hie rc-
quircd in most nu1-trscrics, evcn with the use of her-
bicides. 

Irrigation. Adecquate moisture is cssential for 
gerniition, and good moistiure il lil tolop 12 
inlcIs ( if Soil Shotuld lie ilallilltinl . Frequent. light 
applicai( ils of water will producc [ltceir crown 
developr ltt mnd a more fibrous ro)t systeni thaii 
less frequent. hea:vier i rrigations. 

Winter Care. At the cod of tli growing s.ison, 
hill the plaiit rows with 2 to 4iinches of soil to pro-
lect le crowils from i:;r iijury. 

)igging. Ill the spring of li"e 'c;r foi\lowing 
pl-inting, colt miid remove the (old top so tle\, wili 
IIno interfere ,wiih digging tie crowii. Avoid inijtir-
ing tlie crowns during digging. I.c;\c 8. I2 inches 
of si( rage roo(ts. S )ltbIus.1\' hlav( ilpircd 
before tlie errv -is can le dug. but crowns should 
lie dug bcf( wc man:\ buds have started to grow. 

Storage. Phlit crowins as soon :is possible iftcr 
thc\" ire dug. Avoid storing roots ill i pile longer 
hai :a few days. Protect piled crown:, from 

iciilpcir:tirc extrelies, cither from freezing or cx-
'cssivc drying froi(l tie still. 

Crown Planting (First Year) 
Crowns. Select and plant only good quality 

crow\'ns. The cxtrai cost of selecting good(I qialit y 
crowns will be more than offset Iby a more uniform 
stand and grcatcr yield. 

A good onc-y'car-old crown should \\ igh 0. 1 
pound or more and have a cluster of' ,'fIormCd
and well-distributcd buds. Crowns with large roots 
and tw() or more bud clustcrs will start growing 
more quickly and develop faster (Fig. 3). l)iscird 
dam;aged, diseased, or \'er) small crowns. 

Fertilizer. FIollw rec ')iniim dat i(tiois outlii ned 
ill \Vashington StIate I'ili\'ersitv (\SI') Fertilizer 
( lidet Irrialed ,s,.paa us I 12). e(F( Nir igt'o 
recomnmendati(ns are inclided under the hcdiding 
"For1 New Phinting." The'ccnncndatills in F( 
12 for phosphorus, potassiim., zinc, and sulftir ip
ply to both new aid cstiblished aspiragtl piant 
ings. 

Planting. Furrows for tile crowns cain ie 
op-ened with I double-nioldboard plow or some 
other suitable implement. 

For single row crow-lti pllintings tie furrows 
should lie 8- 12 inclics deetp and approxinatcl 5., 
ilclis apart, depending upon niachinery. 

Treit the crowns with a fungicidal dip befo)re 
l pl:nting to prevelit fungus infectiotn. Consult your 

collt%'vExtenSioll igell for litest infornuition oil 
approved fungicides. 

Asparagus crowns should be planted with the 
buds up. I'licy should lie spaccd alternately oil both 
sides of tile furrow approxiiiately 6-9 inches apart, 
about 1 1/3-2 plants per running foot (see Figs. 4-6). 
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Avoid walking or driving on uncovered crowns. after it becomes fully brown either in the late fall or 

Cover the crowns immediately with 3-4 inches of early spring. Disk or rotovate no deeper than four 
loose soil. Covering wvith too much soil can kill the inches when working in the fern. 
'rowi... The loose soil covering the crowns should 

be firmed by eiher driving d(own the furrows with Second Year Bed 

a small tractor or by applying 1-2 inches of water Fertilizer. Follow the rccommendations out
by s l ,'Ink ler irrigation, lined under the heading "For Established Planting" 

Irrigation. After firming the soil, rill irrigation in Washington State University Fertilizer Guide Jr
may be used down the planted furrow. Be careful rO,atedAsparagus (FG 12). 
not to wash the soil away from the crowns. Two or W, ed Control. Consult the Washington State 
three irrigations can be made in the planted furrow Weea 'nirol Handbook, or EM 4620, Chemical 
before establishing separate irrigation furrows be- Weed Control in Asparagus. Some processors also 
tween rows. I Jsually, four or more irrigations will have a list of pesticides that can and cannot be used 
be needed during the first se:'.son. If sprinkler ir- on asparagus Be sure to check with your proc
rigation is used, insure the soil is moistened to the essor, grower association, or county Extension 
depth of the crowns with each application, agent before applying pesticides. 

Filling Furrows. As the asparagus shoots Cutting. Beds are otie.n cut five or six times dur
develop, several cultivations can be used to fill in ing the second year. (;od first year vigor and spear 
the furrows until the field is level. Cult: "itionscan size arc necessary in determining whether or not to 
be timed to control new weed growth, but care harvest the second year. 
must be taken not to cover the developing Irrigating. Six or more irrigations may bc re
asparagus fern. quired during the second season. Apply water 

Weed Control. It is critical that perennial when the soil begins to show low soil moisture at 
weeds are eliminated or greatly reduced before the 12-inch depth. 
establishing beds. Weeds are implicated in the Fern Incorporation. Same as for first year. 
spread of diseases, are hosts for insects and may in
terfere with harvest, in addition to their direct 
competition for water, light, and nutrients. Weeds 16 
are controlled by cultivation and smothering as tile 
plant furrow is filled. Properly timed, mechanical ,' 
weeding is very effective for weed control be
tween rows and, if the equipment is run fast 
enough, soil will be thrown into the planted fur
row. Try to cover weeds as they begin to emerge. 
Refer to EM 4620, Chemical Weed Control in 
Asparagus for herbicides to use on first year 
asparagus. le sure that amy herbicide use is ap
proved by the processor to whom the crop will be 
sold. Fig. 3-Healthy asparagus crown with well-

Fern Incorporation. Beat or shred the fern formed bud clusters and roots. 

DIRECT SEED TRANSPLANT 

This method consists of a seedling nursery in the * intensive care is required of the first year 
same field and with the spacing of the final plant- pi.,aisng from seed (especially weed control 

Rather than digging and hand planting the and irrigation management),ing. 

crowns after the first season's growth, a transplant- 0 an entire field is out of production for I year
 
ing machine is used to dig the crowns, list the fur- as opposed to a small nursery,
 
row, plant, and cover the crowns in a one pass 0 greater yields during the first years of
 
operation. harvest,
 

Several factors are important when considering * less expensive compared to crown planting, 
this mcthod. and 

te field needs to be relatively level, * planting does not require hand labor. 

I 
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Fig. 6-Crown placement in handworked 
furrow. Crowns are placed alternately 

Fig. 4-Field worker placing crowns in on either side of the furrow, as 
furrow made with a lister. shown in Fig. 5. 

original soil line 

8"-10" 

S X E sX 

x x 

Fig. 5-Spacing of asparagus crowns in fu~rrows. After crowns are planted, soil removed from the V V 
furrows is used to fill in the furrows as the asparagus shoots develop until the field is level. 



7
 

Seeding Year (Similar to Nursery) 

in this method varies fromSeeding. Seeding 
conventional nursery planting in that row spacing 

is the same as desired for final bed spacing, ,isually 

54 inches seeds planted 3-4 inches apart in the 

rows. 

Fertilizer/Weed Control!Irrigation/Winter 
Care. Same as for nursery under nursery-crown 

planting method. The fern does not need to be 

removed prior to transplanting. 

Transplant Year 

Most transplanting (lone hy a custom operator. Ar

rangemnents should be made prior to seeding in the 
field. 

Fertilizer/Wd.d Control/Irrigation/Fern In

corporation. Same as for first year crown planting 

under nursery-crown planting method. 

Second Year Bed 

Fertilizer/Weed Control/Irrigation/Cut-
ting/Fern Incorporation. Same as fo: second 

year crown planting under nursery-crown planting 

method. 

DIRECT SEEDING IN THE FURROWS 

This is not a commion planting method inThis method consists of listing in the field in the 

.,amemanner as crown planting. The seed is then Washington state. Growers have found that it is 

planted in the bottom of the furrow. difficult to irrigate and to control weeds properly. 

Culture of an Established Asparagus Cutting Bed 

CULTURAL 

Winter Care 

Beat or disk down the fern after it becomes fully 

brown in late fall or early spring. Normally, the 

fern is not removed or burned because it adds 

organic matter equivalent to 8 tons per acre of 

manure if supplemented with nitrogen. 
After beating down of the fern, hill enough soil 

over the asparagus crowns so that subsequent 

cultural operations can be carried out without in-
juring the crowns. Asparagus crowns thicken, 

spread, and grow a little nearer the surface each 

year. Therefore, young asparagus beds may require 

little, if any. hilling, while other beds require sonic 

hilling to cover the crowns adequately, 
Broadcast 60 to 100 pounds of actual nitrogen 

per acre on the bed after the ferns are beaten down. 

Usually an application of nitrogen alone is ade-

quate to maintain established asparagus beds. Con-

stilt Washington State University Fertilizer Guide 

IrrigatedAsparagus (FG 12) for additional infor-

mation on fertilization, 
After fertilization and herbicide application 

(where chemical weed control is part of the pro-

gram) incorporate plant residue, herbicide and fer-

tilizer with shallow disking or rotovation. Deep 

rotovation can injure crowns. Leave furrows for ir-

rigation. 

PRACTICES 

Weed Control 

See Washington State University Weed Control 

Handbook, or EM 4620, Chemical Weed Control 

in Asparagus for information on herbicides and 

specific weed problems. When soil active her

bicides are used, hill, fertilize, apply herbicide and 

incorporate if required by the label. Further hilling 

should not be done because it would negate the ef

feet of the herbicide. If herbicides are not used, 
cultivate or harrow beds thoroughly before spear 

begin to grow. I-lilling the soil cati be used to 

smother weeds in the plant row. Hlilling is usually 

started two to three weeks after harvesting begins, 

and is repeated only when necessary to control 

weeds. 

Cutting Instructions 

Size and length of the asparagus spear (Fig. 7) is im

portant in grading the crop. Check with your proc

essor or buyer on what grade and length spear is re

quired. Fresh market specifications are generally 

different than processing specifications. 'rake care 

when cutting asparagus to avoid injuring the young 

spears developing underground. If spears are cut 

too close to the crown, the crown buds will be in

jured. *ro insure maximum yields, cut spears to full 

length to meet grade after trimming. 



Picking Up Asparagus 
Remove the harvcsted spears from the field as 

soon a ; possible after cutting to minimize weigh, 
and quality loss. Cutter-carried containers help 
minimize loss of cut asparagus by allowing im-
mediate removal of asparagus from the field. After 
harvest, hold asparagus in a cool, shad) place and 
deliver to handlers or processors with a minimum 
of delay, prcferabl)ly not over four hours, 

Length of Cutting Season 
Discontinue cutting not later tm .June 20, 
regardless of spear size. Cutting must be stopped 
early enough to allow for good fern growth, and to 
allow tile crowns to accumulate food reserves for 
the next cutting season. Overcutting will seriously 
weaken crowns, reduce long-term yields and may 
result in a plant which is more susceptible to 
disease. An appreciable reduction in spear diameter 
before June 20 is an indication to stop harvesting, 

Irrigation 
During the cutting season. One or two irriga

tions should be adequate if kept weed free. 
Postharvest. Thorough irrigation during the 

growing season reduces the need for early, irriga
tion before the next cutting season. Because 
asparagus plants do not wilt from drought, extra 
care must be exercised to be sure there is adeclate 
soil moisture throughout the season. BecauIse the 
crowns are fairly deep in the soil, examine the soil 
at the 12-24 inch depth to determine irrigation 
needs. Shallow\, or sandy soils will need io be ir
rigated 8-12 times a )ear. On deep, sandy loam or 
loamy soils, 3-6 irrigations per year should be ade-
CIJatC. 

Postharvest 
At the end of the cutting season, disk or rotovate 

beds if weeds or asparagu.seedlings are a problem, 
or follow an herbicide program outlined in EM 
4620, Chemical Weed Control in Asparagus. 
Wherever possible, disking or rotovating should be 
avoided since these practices reduce fern growth. 

Fig. 7-Emerging spears of varying size. Desirable size and length of harvested spears will vary
depending on use. Spears of preferred sizes are indicated by arrows. 

/1 
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INSECT PESTS 

Asparagus Beetles 

are involved. TheIn Washington two species 

common asparagus beetle, Criocerisasparagi,has 

blue-black wing covers with three large, yellowish, 

square-shaped spots along each side, and reddish 

margins. The 12-spotted asparagus beetle, 

Crioceris duodecinptnctata,is red-orange with 

on each ving cover,six pro t black spots 
locations (brush,Both overwintcr in protected 

trash, etc.) as adults and emerge with the first warm 

days in the spring. The common asparagus beetles 

on spears or ferns. Thestart laying eggs in April 

eggs are dark colored and appear to stand on end 

on the plant tissue. The larvae are a dull blue-gray 

with black head capsules. The presence of eggs, lar

vae, or larval feeding injury on spears is considered 

a contaminant resulting in cullage. Larvae feeding 

on the fern can seriously injure newly established 

beds and reduce the vigor of a mature stand. There 

are two to five generations per season, depending 

on location. 
The I2-spotted asparagus beetle usually lays eggs 

on the berries. The newly hatched larvae chew into 

the berry. As many as three berries are required for 
are usuallythe development of one larva. There 

two generations per season. This species is mainly a 

problem where seed production is important. 

"sparagus Aphid 

The asparagus aphid, Brachycolus asparagi,is a 

newly introduced pesi of asparagus in Washington, 

first observed and identified in late August 1979. It 

apparently is restricted to asparagus as a host. 

Eggs are laid in the fall (September to November) 

on the fern. They are green when first laid but after 

to two days become shiny black. Apparentlyone 
the eggs fall to the ground during the winter and 

hatch the following spring. Fundatrix females 

(stem mothers) were observed on fern grov. th dur

ing the last week of April. The first winged aphids 

appeared about mid-May. The number of genera

tions per season and the reproductive potential re

mains to be determined. Also, the distance that 

winged 	aphids may travel is unknown. It seems 

they are mobile enough so that the known infesta

tion could spread to any asparagus grown in 

eastern Washington. 
Symptoms of aphid injury include a marked 

stunting of fern growth. Shoots are greatly shorten-

ed with the fern forming a dense clump of bushlike 

growth .- 6 inches above the ground (Fig. 8). Aphid 

injury on full-grown ferns may appear as tufts of 

a smokey or dustydark green, tight growth with 

cast. 
The greatest damage seems to occur to the 

younger plants. Seedlings and one-year-old plants 

may be killed directly. Older plants show a range of 

responses, from weakened plants with a few shoots 

to those showing essentially no effects. Early 

of one- or two-year-oldseason 	 examination 
of older plants infested with aphids the crowns 

decaying condition withpreceding fall showed a 
were sucno buds present. Although the roots 

culent and appeared healthy, the plant was 

technically dead. 

Fig. 8-Healthy (left) and aphid injured 

asparagus plants. Note the marked 

stunting of the fern and the dense, 

bush-like growth. 
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control as well as a clue for determining the loca
number of natural enemies includingA large 

larvae, tion of a cutworm population in an asparagus field. 
ladybird beetles, parasitic wasps, syrphid 

and lacewing larvae have been observed feeding on 
Symphylans

colonies of asparagus aphids. llowcver, the 
Symphylans are small white (up to 3/8 inch long)

likelihood of natural enemies providing adequate 
centipede like animals with nocturnal habits. Small 

protection to prevent aphid toxin from harming 

the plant is unlikely. The best protection against asparagus roots may be eaten entirely; larger roots 

round feeding punctures. The punctures in 
the aphid is with the use of chemical sprays. See Il 	 have 

root and stem tissue are a clue to an infestation if rcconmcn-0788, As)aragusApbid for the latest 
adults cannot be found by digging.

dation. 
Symphylans have not been a widespread prob-

Icm in Washington. Isolated infestations have been
Cutworm 

Two cutworms are found in central Washington. found which were generally associated with heavy 

(silt or loam) soils. 
The first to appear in the cutting season is the spot-

ted cutworm, Aniathes c-nigrun, which is 
Wireworms 

characterized by its general brownish color and a 
Wireworms are elongate, cylindrical (1/2-1/4

pair of dark hash marks toward its rear end. This 
inch long), and vary from bright yellow to brown. 

cutworm frequently injures the spears by feeding 
They have a small brown or black head and three 

on the tips (late April to early Mi:y). 

The rcdback cutworm, Euxoa ochrogaster,ap- pairs of short legs. Wireworms are the larval stage 

pears about mid-May and may be present until late of "click ,'etles" and may spend 2-6 years as !atr

cutworm vac, depending on the availability of food and soil
June. Feeding injury by the rcdback 

pcars at or below the conditions.usually occurs to the side of 
Wireworms feed on new roots and may kill

ground line. Often, much of the injury is in the 
one or more per

white portion of the spear. Heavy infestations 	 young plants. Populations of 

square foot may seriously reduce asparagus stands.
result in chewed or severed stems of new shoots 

or two
and may occasionally remove all above-ground Wireworms may be serious pests for one 

which previously grew an
growth. If portions of asparagus rows produce no years in ground 

new gcowth where you would expect a plant to be, established crop such as alfalfa or pasture. They are 

carefully examine the loose j;oil for cutworms. 	 most easily found in late summer, fall, or in spring 
1/2 inch to nearly 2 inches when soil moisture is 	good and soil temperatures

1',.,:y may vary from 

are 45-55°F. As the soil becomes hot and dry,
long. 

Recent evidence shows an association between wireworms migrate downward so that it is often 

to find them during dry summer weather,weeds in asparagus fields and cutworm infesta-	 hard 

even in severely infested fields.
tions. This may be an additional incentive for weed 

DISEASES
 

Resistant varieties arc available but the level ofAsparagus Rust 
with different stocks ofPuccinia resistance may vary

Asparagus rust, caused by the fungus 

asparagi,is a problem some years in Washington varieties. Some fungicides have helped control rust 

in areas where asparagus rust occurs. 
asparagus production areas. The presence of the 

disease depends upon environmental conditions. Fusariumn Wilt 

Asparagus rust is usually much less destructive in Root and Crown Rot 

areas of low rainlall and humidity than in high 
One or more closely related asparagus diseases 

moisture areas. Rust incidence is higher in young 
The fungiare attributed to Fusarium species.

nonharvcsted fields because of early fcrning. 

Asparagus rust causes the needlelike branches of generally attack feeder rootlets, weaken and kill 

to appear naked. many plants. Thus, asparagus stands and yield are 
the stem to fall and the plants 

turn brown. Asparagus reduced.Ultimately, the field may 
Fusariumpopulations build up in soil when the 

rust is usually seen first next to the ground as small, 
first bed is planted. Fusarium is a good soil inhabi

red-yellow pustules on the stalks that grow up after 
tant and therefore old asparagus land should not be 

harvest. 
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ASPARAGUS CULTURE IN CALIFORNIA
 

INTRODUCTION 

This bulletin, written for both the established asparagus grower and the beginner, 
presents the latest information on asparagus growing: methods of establishing new 
plantations and cultural practices in maintaining a productive planting. Recent research 
findings on factors that affect California asparagus production are also summarized. 

ASPARAGUS INDUSTRY Orange County. (Figure 1 shows a 5-year-old 
commercial planting; figure 2 shows a 4-year-old 

Asparagus is one of the important field crops asparagus crown.) Also, because it is adaptable to 
grown in California. The principal commercial a wide range of soil and climatic conditions, 
growing areas are the Sacramento, San Joaquin, asparagus is grown in small acreages or backyard 
Salinas, Imperial, and Coachella valleys and gardens throughout the state. 

Fig. 1. A S-year-old asparagus field with rows planted on 5-foot centers. (Note the 12-inch stake in the fern.) 

',, 

Fiq. 2. Cru~. sect~orn of a 4.year.old as,para~qtJs crow.L "A" indicates normal orlerntatl(n. 3 



With approximately 40 percent of the total U.S. 
asparagus acreage, California provides nearly 50 
percent of the total U.S. production and 70 percent 
of the fresh market asparagus. In 1974, California 
had 44,00 acres of asparagus on approximately 
200 farms (table 1). Overall production was 127.9 
million pounds of marketable asparagus valued at 
more than $36 million. Of the total produced, 60.8 
million pounds were marketed as fresh green 
asparagus and 67.1 million as processed aspara-
gus. Approximately 90 percent of the processed 
asparagus produced in California that year was 
grown in the Sacramento-San Joaquir Delta area. 

During the early 1960's the average annual 
production of white asparagus in California was 
approximately 60 million pounds. However, white 
asparagus production has been low in California 
since 1970. 

Asparagus is comparatively free from insect pests 
and most diseases and does not need the highly
specialized maintenance required by most cultivat-
ed crops. However, establishing s commercial 
plantation entails considerable time, labor, and 
expense. The grower receives' no income until the 
first harvest two years after planting. A good 
supply of labor is a critical requirement in 
asparagus production, because all operations in 
growing and harventing the crop at least partially 
depend on hand labor. Mechanical harvesters are 
not widely used. 

CLIMATE AND SOILS 

Asparagus is grown in California on sandy to 
heavy clay soils and in cool coastal to extremely 

hot desert climates. However, for maximum pro
duction the requirements are more restrictive. 

In greenhouse teats at Riverside, the air tmpera
ture was maintained at 850 to 90°F during the day 
and 75°F during the night. Soil temperatures 

45 ° ranged from to 95°F at 100 increments. Both 
root growth and fern growth were inhibited t soil 
temperature below 550 and above 85 0F. OpLimurn 
root and fern growth occurred at soil temperatures 
between 650 and 85*F. 

Where earliness of production is important, sandy
textured soils are best because they warm up more 
rapidly than heavy textured soils. Spear initiation 
occurs at soil temperatures above 50 0F. However, 
growth and elongaion of the spears are controlled 
primarily by air temperature, not by soil tempera
ture. 

Asparagus requires fairly deep soil for good yields. 
A high water table is especially detrimental to 
good vigorous growth and, when it occurs during 
the growing season, usually contributes to death of 
the plants. Soil excavation studies (Benson, 1972) 
showed that generally 35 percent of the asparagus 
root system is in the top foot of soil, and that 
many of the roots extend below the 5-foot level. 

The soil should be thoroughly prepared before 

planting; there is no opportunity for further 

preparation afterwards. Because it is expensive
and difficult to control perennial weeds in an 
established planting, as many as possible should 
be destroyed during the preparation period before 
planting. 

TABLE 1. ASPARAGUS ACREAGE HARVESTED, PRODUCTION, AND VALUE (1967 to 1974) 

U.S. California 

Year Acreage Acreage Quantity Value 

1.000 
acres 

1,000 
acres 

million 
pounds 

1,000 
dollars 

1967 129.1 50.2 140.6 26,146 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

125.4 
123.8 
119.9 
118.5 
121.3 
1i2.8 
112.5 

46.7 
44.7, 
42.9 
43.0 
45.7 
47.7 
44.0 

149.4 
129.6 
133.0 
137.6 
155.4 
126.0 
127.9 

28,627 
26,414 
26,775 
33,452 
36,620 
33,618 
36,940 

SOURCES: California Asparagus Growers Association Industry Report, 1973.
 
California C-op and Livestock Reporting Service, 1975.
 



VARIETY SELECTION 

The principal aspara6US variety grown in Califor-
nia is U.C. 72. Other varieties grown in limited 
acreages are U.C. 66, U.C. 309 .C. 50o W, U.C. 
acrage1 aU.C. , 660a C. 309.a, anC Br0W,
711, U.C. 500, Mary Wa.ington, and Brock's 

Special. All U.C. lines are related to the Mary 

Washington variety, which was introduced into 

California in the late 18C0's or early 1900's. 

Varieties U.C. 72 and U.C. 66 are sister lines 
developed by G. C. Hanna, formerly with the 

Department of Vegetable Crops of Davis. They 
possess a high degree of tolerance to the Fusarium 
diseases in California. Introduction of these varie- 
ties made it possible to replant old asparagus 
plantations that had developed high Fusarium 
infestations. In numerous comparative field tests, 
the production performance of the U.C. lines has 
been superior to that of imported l'es. -j 

Brock's Special was developed in the Imperial 
Valley for the growing conditions characteristic of 
that hot desert area. 

J4 
. ! .'/ .i' 
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Fig. 3. A U.C. 157 asparagus plant, 

In the fall of 1975, U.C. 157 (fig. 3), a new hybrid
 
line, was released for commercial use. In field
 
trials, U.C. 157 showed earliness in production,

multispear initiation, uniformity in color and size,
 
and greater total production than present commer
cial lines. Check with the U.C. Cooperative

Extension farm advisors in your county for future
 

re ses a rmav il i yo seedt
 

releases and availability of seed.
 

ESTABLISHING A PLANTATION 

Commercial asparagus plantations may be estab
lished either by the traditional crown-planting
 
method or by direct seeding. Both systems are
 
used successfully in California.
 

I '/( -9.... 
With crown planting, asparagus seed is sown in a 

, nursery, nd the _qrllins are go for one 
season.1tOne-year-old crowns are dug during e 

/ winter or early spring and transplanted into the 
field. Two advantages of this method are that a 

-" large number of crowns can be grown in a limited 
!~ rand the crownstarea, may be inspected and graded
 
before their final placement in a commercial
 

plantation. Weak or small crowns can be discard-

By the direct-seeding method, asparagus seed is 
precision planted Pt the desired spacing directly in
 
the commercial field. This system eliminates the
 
task and cost of growing and maintaining a
 
nursery, digging the crowns. and replanting them.
 
Also, it is more econornic'- and easier to establish
 
a high-density commercial plantation by direct
 
seeding than by .:rown planting.
 

Both methods require tWo years from the time of
 
planting in the commercial field until the first
 
harvest can be made. Frequently, the crown
planted fields are harvested for a limited time the 

• fi'.it season after transplanting, but this practice 
.hould be dictated by the vigor of the plants and is
 
not recommended as a general practice.
 

Plant spacing 

In experimeihts conducted from 1932 to 1939 by G. 
C. Hanna (1947) at Davis, higher yields were
 
obtained from crowns spaced 12 inches apart in
row than from wider spacing (fig. 4). As the
 
c-owns grew older, yields from all the wider
 
spacings approached those obtained from the 12
inch spacing. No difference in spear size occurred
 
at any of the spacings tested. The plantings were
 

single row per bed on 5-foot centers.
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In another field test (1958-1970) Hanna compared
100 - --- direct-seeded plants spaced 2 inches apart with 

12" spacing 	 crowns 12 inches -apart. The 2-inch spacing 

resulted in a significantly greater number and 
total weight of spears for the first six years, but 

90 - no differences between the two treatments oc

t--.- curred during the remaining seven years (figs. 5 

shown in figure 7, the average spearS- '8 	 and 6). As 
- spacing 	 size was smaller in the 2-inch spacing during the 

80- first five harvest seasons, bu. .pear size did not 
% *** differ in subsequent harvest seasons (Takatori, 

75- 24 spacing 1971). 

The influence of in-row spacing of 2, 4, 6, and 8 

70 it, inches on prodtction was tested at Riverside from 

30"spacIng 1968 to 1975 ('rakatori, 1975). The field was 

65-	 direct-seeded on lo-foot center beds with two rows 

per bed. All plantings were made with an initial 

in-row spacing of 2 inches and thinned to the
60-

36" spacing 	 proper stand the first year. 

55 The 2-inch spacing gave the highest yield of 

5 spears and total ,,-ight or the six-year harvest 
50L period. The differences among spacings of 2, 4, 

and 6 inches were small ind not significant. The 
45 ' yield from the 8-inch spacing was significantly 

1932 1933 1934 1935 1936 1937 1938 1939 lower than that from the other treatments (table 

Fig. 4. Ryer Island a..periments showing percentzg of yield 2). 

at various spacings. 

16 

14

12 d"Direct 	 seeded, \ 

10-8o 	 (2 %, 

Transplanted6 
0.:" 

2 1 Significantly different 

0 I I I I I I I I a I 

1958 1960 1962 1964 1966 1968 1970 

Fig. 3. Yield of direct-seeded asparagus in 2-inch spacing compared with that of transplanted crowns in 12-inch spacing over a 

13-year period. Variety 309 was used. 
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Fig. 7. Weight per spear of direct-seeded asparagus in 2-inch 
spacing compared with that of traosplanted crowns in 
12-inch spacing over a 13-year period. Variety 309 was used. 

The average spear size of plants 2, 4, and 6 inches 
ipart was smaller than that of plants 8 inches 
apart. As shown in table 3, the differences in 
spear size among the four spacings were large the 
first season but decreased as the plantings aged. 
Little or no difference in spear size occurred 
during the sixth harvest season. 

Annther test (Takatori, Souther, and Stillman, 
1975), comparing plantings with one, two, or three 

" Fig. 6. Number of spears per acre from direct
asparagus in 2-inch spacing compared 

with that from transplanted crowns in 12-inch 
spacing over a13-year period. Variety 309 was 

17 
wslngficanly 


I . 

1970 

rows per bed and a broadcast planting, was made 
at Riverside from 1966 through 1972 (fig. 8). The 
four plantings represent densities of 40,000, 
80,000, 120,000, and 160,000 plants per acre,
respectively. 

The yield both in number of spears and in total 
weight was larger in the double, triple, and 

broadcast plantings than the single-row planting
(table 4). The yield differences between the two
and three-row plantings were small and nonsigni
ficant. The yields in the single-row and the 

broadcast plantings were significantly lower than 

those of the other two. 

Quality was determined by spear diameter in the 

following three grades: large, more than 0.75 inch; 
medium, 0.50 to 0.75 inch; and small, 0.25 to 0.50 
inch. All spears smaller than 0.25 inch in 

diameter were discarded. 

Each season the single- and double-row plantings
produced spears with the largest average size 
(table 4). The two treatments were not significantly different. Both produced similar percentages of 

large spears, but the double-row beds produced 
more spears because of the higher plant density 
(table 5). Except for the first harvest season, the 
double-row planting produced the lowest percent
age of small spears. 

Crown depth 

Planting depth, or the depth of soil cover over 
crowns during the harvest period, affects earliness 
of production, total production, and spear size. 



Fig. 8. Direct seeding experiment showing one, two, and three rows per bed and broadcast bands. 

TABLE 2. INFLUENCE OF DIFFERENT IN-ROW PLANT SPACING ON SIZE AND 
YIELD OF GREEN ASPARAGUS (1970 to 1975) 

Yield according to size of spear: 

Row 

spacing Large Medium Small Total 

inches 
2...................3,260 14,090 
4...........................................5,120 14,000 
6 ................... 5,170 13,320 
8 ......................................... 6,020 11.740 

pounds per acre 
7,000 
7,080 
6,220 
4,810 

26.350 
26,200 
25,710 
22,570 

TABLE 3. INFLUENCE OF IN-ROW PLANT SPACING ON SPEAR WEIGHT (1970 to 1975) 

Row 
spacing 1970 1971 

Average weight/spear in 

1972 1973 1974" 1975 

inches 

2 
4 
6 
8 . ....... ............. 

10.18 
....... 12.32 
.1329 
...... 14 19 

1485 
1496 
1698 
17 78 

1903 
18.69 
20 75 
20 99 

grams 
20.04 
19.93 
20.86 
22.68 

-
-
-
-

1570 
16.59 
1601 
16.43 

'Harvested for 70 days; no data collected 



TABLE 4. INFLUENCE OF VARIOUS PLANT DENSITIES ON TOTAL YIELD 

OF MARKETABLE ASPARAGUS (1968 to 1972) 

Yield at -following plant densities/acre: 

40,000 (single- 80,000 (double-
Year row/bed) row/bed) 

Spears/acre 
1968 .......................................
39,630 50,160 
1969 ......................................67,300 87,590 
1970 .......................................50,090 65,720 
1971 .......................................110.450 137.690 
1972 .......................................137,170 170,760 

Pounds/acre 
1968 ......................................... 1,630 

1969 ......................................... 2,600 

1970 ......................................... 1,640 

1971 .........................................
4,450 
1972 ......................................... 5,970 


2,000 
3,360 
2,250 
5,570 
7,760 

120,000 (triple- 160,000 
row/bed) (broadcast/bed) 

63,160 60,920 
114,600 104,900 
85,170 73,490 

154,120 142,730 
179,260 170,120 

2,270 2,220 
4,360 3,890 
2,810 2,360 
5,890 5,240 
7,270 6.790 

TABLE 5. EFFECT OF PLANT DENSITY ON NUMBER AND PERCENTAGE OF
 
MARKETABLE SPEARS ACCORDING TO SIZE (1968 to 1972)
 

Treatment Spears per acre 

Large % Medium % Small % 

1-row/bed .......................... 34,400 ........................... 8.5 190,400 ....................... 47.1 179,600 ...................... 44.4
 
2-row/bed .......................... 44,600 ........................... 8.7 245,000 ....................... 47.9 221,800 ....................... 43.4
 
3-row/bed .......................... 39.700 ........................... 6.6 260,900 ....................... 43.6 297,300 ....................... 49.7
 
broadcast/bed .................. 33,300 ........................... 5.9 242,300....................... 43.3 284,300....................... 50.8
 

TABLE 6. THE INFLUENCE OF PLANTING DEPTH ON THE
 
YIELD OF DIRECT SEEDED ASPARAGUS (1972)
 

Planting No. speers Weight
 
depth
 
(Inches) lb./acre gm/spear
 

2 ................................................................. 
176,800 5,800 14.1 
6 ................................................................. 153,600 


12 .................................. ............................ 100,900 


In 1969, plantings were made at Riverside (Taka-
tori, Stillman and Souther, 1974) in preformed 
basins 2, 6, and 12 inches deep. The plants were 
grown the first season in open furrows with no 
additional soil cover. During the second season, 
soil from the ridges was moved over the plants 
to establish plantings with soil cover depths of 2, 
6, and 12 inches. 

Each subsequent season the plants with 2 inches 

of soil cover began prodiction one week earlier 
than those with 6 inches of cover, and two weeks 

earlier than those with 12 inches. Earliness was 
based on the time required to produce 10,000 

marketable spears per acre. 

6,390 18.1 
4,620 20.7 

The number of marketable spears harvested 
decreased with planting depth (table 6). Over a 60
day harvest period, the number of spears in 
plantings 2 inches deep was nearly twice that of 
plantings 12 inches deep. Most of this increased 
production occurred during the first three weeks of 
harvest, when the deeper plantings produced few 
spears. 

Yield in pounds per acre (table 6) was largest in 
the 6-inch-deep plantings. They produced nearly as 
many spears per acre as the 2-inch-deep plantings 
and had almost as large an average spear size as 
the 12-inch-deep plantings. Also, the 2- and 6
inch-deep plantings were only one week apart in 

production earliness. 
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Spear size markedly increased with the deeper 
plantings. Large spears accounted for only 3.75 
percent of the total produced by 2-inch plantings 
and 16.02 percent of the spears harvested from 12-
inch-deep plantings (table 7). The girth of spears 
increased as they grew upward through the soil. In 
2-inch-deep plantings, the spear has a tendency to 
taper immediately after emerging from the soil. 

TABLE 7. THE INFLUENCE OF PLANTING DEPTH ON 

SIZE OF ASPARAGUS SPEARS (1972) 

Percent of total number of spears
Planting 
depth Large Medium Small 

Inch.es5 
2............................. 0 49 4 

6 .................... 10 49 41
 

12 ............................. 16 50 34 


Percent of total spear weight: 

2 ............................. 9 50 41 

6 ............................. 55 23
22 


12 .............................52 18
29 

Planting depth or soil cover influences spear size 
only during harvest. In controlled, lath-house tests 
initiated in 1970 at Riverside, soil cover was added 
over the crowns during the harvest period; the 
crowns were grown the rest of the year with 2 
inches of soil cover. Spear size increased with 
depth of cover. Results of subsequent in-vitro 
studies indicate the spear enlargement is a light-
related function: spears enlarge when gi-nwn in 
darkness. The physical prasence of soil over 
crowns was not necessary to obtain a spear 
diameter increase in the in-vitro studies. 

CROWN PLANTING 

Nursery 

Seed should be planted as early in the spring as 
possible to permit the development of good 
vigorous crowns (fig. 9). The seed may be drilled 
at a rate of 5 to 10 pounds per acre, depending on 

row spacing and seed size. Usually, seed are 
planted approximately 1 inch deep in rows 20 
inches apart. The final in-row plant spacing
should be 3 to 4 inches to facilitate digging, 
separation of crowns, and grading. A good nursery 
should yield between 80,000 and 100,000 usable 
crowns per acre, which would be sufficient to plant 
5 to 10 acres, depending oii spacing used in the 

plantation. 

Field preparation 

Furrows are made with a large double-moldboard 
plow. Often, a weight is dragged along the bottom 
of the furrow to break clods and smooth the 
bottom (fig. 10). The distance between rows for 
the production of green asparagus is usually 5 
feet. This spacing, however, varies with the 
individual grower. Many existing successful fields 
are planted as narrow as 4 feet and as wide as 6 
feet between centers. 

If white asparagus is to be cut, the distance 
between rcws is usually 7 or 8 feet, providing 
enough soil to build a ridge over the crowns. 

Fig. 9. Typical variability in nursery-grown 1-year-old crowns. 
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Fig. 10. Double-moldboard plows 
- ~ with clod breakers used to open 

-. "- 'furrows in crown planting. 

Transplanting Crown orientation 

Crowns should be transplanted as soon as Orientation crownpossible of the at planting time influ
after they are dug from the nursry. If weather ences the earliness of spear emergence in the
conditions do not permit planting at the time of spring, the production of marketabt spears, and
digging, and the waiting period may be lengthy, the upward growth of the crown. However, crown 
the crowns should be removed from the field and orientation does not affect the survival of the 
stored in a well-ventilated warehouse, plant. 

Growers use several methods to plant crowns in In a field test begun at Riverside in 1962,
the field. However, the crowns usaluly are hauled (Souther, Takatori, and Stillman, 1974) one-year
to the field in a trailer and dropped by hand into old asparagus crowns were placed in the following 
rows at the desired spacing (fig. 11). Each crown positions: buds upright with the roots spread;
should be placed in the furrows with Ce buds crowns placed on one side with the roots extended 
facing upward. horizontally away from the buds; buds upright 

with the root system folded under the crown;The crowns are covered w.th approximately 2 to 4 crows upside down. 
inches of soil and are irrigated through the 
furrows over the crowns. The practice of driving a Every crown, irrespective of orientation, initiated 
tractor over the covered crowns to seat them is not spears and continued to develop throughout the
recommended, because it can damage the crowns. experiment. Spear emergence after planting and 

during the subsequent two seasons was delayed
from crowns initially positioned upside down as 

w.compared with the other crown orientations. 

Yield of marketable spears by weight and number 
was significantly lower for crowns planted upside 
down than for the other three crown orientation 
plantings. Yields of crowns planted in the other 
three positions did not differ (figs. 12 and 13). 

All crowns produced upward growth each season. 
Those planted on one side had the greatest upward 
growth (fig. 14). Next in upward growth were 
those planted upside down. Crowns planted with 
roots folded under had the slowest upward growth. 
After three years, crowns planted on one side and 
upside down had grown upward 3 to 3 inches; 
those planted in the upright position or with roots 

Fig. 11. Crown planting of asparagus. folded under grew 2 to 2 6 inches upward. 
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THE EFFECT OF CROWN ORIENTATION 
ON TOTAL SPEAR COUNT 
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Fig. 12. The effect of crown orientation on total spear count. 

THE EFFECT OF CROWN ORIENTATION 
ON HARVEST WEIGHT 
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Fig. 13. Effect of growth orientation on harvest weight. 
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DIRECT SEEDING 

Direct-seeding for establishing an asparagus plan-
tation is used most frequently in the southern 
California desert and coastal areas, where high 
plant populations are desired. 

Field preparation 

Many growers direct-seed on raised beds or on the 
flat surface, as with other row crops. However, 
special preformed planting furrows are recom-
mended, because they provide sufficient soil to 
cover the crowns during subsequent seasons and 
ensure that the crowns are buried below the soil
surface. 

Flat-bottom furrows spaced on 5-foot centers 5 to 7 
inches below the original ground level are general-
ly used. The initial furrows are made with a 
double-moldboard plow, and the bed is formed 
with a sled-mounted bed shaper (fig. 15). Precision 
planters are usually mounted behind the bed 
shaper so that bed spacing and planting are done 
in one operation. A formed bed with a level firm 
ridge between the rows is necessary to facilitate 
the movement of equipment through the field, 

Planting date 

The usual practice in all asparagus production 

areas is to direct-seed as early in the spring as 
weather and field conditions permit. This practice 
allowsduring maximum crown growth and developmentthe first growing season. However, in 
southern California, where the mild winter weath
er provides a longer growing season than in most 
other production areas, direct-seeded plantings 
may be made throughout the season with reasona
ble success and with only minor changes required 
in'the standard cultural practices. 

March, April, July, and September planting dates 
were compared in three Riverside tests in 1968 
(Takatori, Stillman, and Souther, 1971). Percent 
germination was about the same for the four 
planting dates. However, because asparagus seeds 
germinate slowly during cool weather, seedlings
took three to four weeks to emerge in the March 
and April plantings compared with two weeks in 
the July and September plantings. No differences 
in the rate of emergence or percent germination 
occurred between furrow-irrigation and sprinkler
irrigated plantings. 

13 



Spray shield used in applying herbicide sprays over young seedlings.Fig. 15. 

Physical measurements taken at the end of the 

first growing season showed that plants seeded 

after July made only limited growth the first 

season (table 8). The growth inhibition of the July 

and September plantings wae caused by extremely 

hot weather during the initial seedling growth 

period and by the short growing period from the 

date of planting to the onset of cool winter 

temperatures. 

Before the second growing season, soil from the 

ridges was moved over the seedlings from the four 

plantiiLg dates to a depth of 6 inches. As shown in 

table 3, the small seedlings from the September 

plarings did not survive, and the stand for the 

Jty plantings was drastically reduced. 

In subsequent fall plantings where no 8cil was 

moved over the plants after the first growing 

season, little or no loss in stand occurred. In late 

summer or fall plantings, soil may be moved 

gradually into the furrow during the second 

growing season after the plants are 1 to 2 feet tall. 

TABLE 8. EFFECT OF FOUR PLANTING DATES ON ASPARAGUS GROWTH AND STANDS (1968) 

Item measured 

Seedlings after one 
season's growth: 

Canes (no.) 
Fern length (in.) 
Fern weight (Urn) 
Storage roots (no.) 
Storage root weight (gm) 

Estimations of established 
stands, second season:
 

Spears/1 ft. beds (no.) 

Plants/1 ft beds (no.) 


March 

9.5 
16.9 
16.5 
39.5 
39.5 

21.9 
4.9 

Average growth per 

May 

6.0 
130 

8.1 
21.5 
13.2 

15.3 

plant when planted in: 

July September 

3.0 	 2.0 
3.5 	 1.5 
.3 	 .2 

4.2 	 3.0 
.5 .2 

1.4 	 0.0 
4 2 2.2 	 0.0 

U? 
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TABLE 9. ASPARAGUS SIZE AND PRODUCTION AS AFFECTED 
BY FIVE PLANTING DATES (1970 and 1971) 

Number of spears/acre according to size: 

Medium Small
 
Planting Marketable 	 Large 

1971 1970 	 19711970 1971 19701970 1971date 

1968: 

66.1March .............. 92.5 1.5 

58.9 78.8 	 1.1May .................. 


0.327.6 	 59.1 
0

July .................. 

0 0 


1969:
 
September ........ 


010.1 90.6March .............. 


significantlyAs shown in table 9, yield was 

greater in the early spring plantings than in the 

late plantings. One reason was the loss of stand in 

late plantings. Also late plantings had younger 
The March, May,and therefore smaller plants. 

July, and September plantings had 24, 21, 19, and 

17 months growth, respectively, before first har-

vest.
 

Included in table 9 are results of the first harvest 

12 months after the March 1969 planting. Produc

tion and size of marketable spears were very small 

the first season. No large spears and few medium 

grade ones were obtained; it is questionable 

whether harvesting 12 months after planting 

would be economical. Total spear production in the 

second harvest season was good, but overall spear 

size was again smaller for the March 1969 

planting than for the 1968 plantings. 

Planting 

be done with any type ofDirect seeding may 
an in-row spacingprecision planter that provides 

of three plants per foot. Usually, two rows per 

8 to 12 inches between rows arefurrow spaced 
used. This should provide a final plant density of 

approximately 40,000 plants per acre. Depth of 

planting should be approximately 1 inch. 

Adequate moisture should be maintained during 

Apply an irrigation afterthe germination period. 
keep the soil moist to preventplanting, and 

crusting. Both furrow and sprinkler irrigation 

have been satisfactory for asparagus germination 

and emergence, but sprinkler irrigation is prefera-

thousands
 

4.0 16.7 37.2 48.0 51.3 

5.1 16.1 33.0 41.7 40.7 

4.9 	 6.0 27.3 21.3 26.8 
0 00 0 

3.1 0.6 36.4 9.5 51.0 

ble during germination because it facilitates soil 

moisture control. In funow-irrigated plantings, 

over the seed row, but specialthe water may run 
care should be exercised to prevent the water from 

on the seed. Whenever possible, astanding long 
is made in the bottom ofsmall irrigation furrow 


the planting basin for the water to run.
 

Weed control 

Weed control is a major problem in direct-seede' 

asparagus because hand-weeding costs may 

prohibitive. When applied pre-emergence, certab 

chemicals have given satisfactory weed control. 

New pre-emergence and post-emergence herbicides 

are being tested each year. Consult your U.C. 

Cooperative Extension farm advisor for the most 

recent information. 

can be sprayed with a 	contact herbicideA field 

immediately before asparagus seedlinp emerge. A 

month or two after emergence, another contact 
use a plantherbicide application may be desirable; 


shield to protect the seedlings (fig. 15).
 

some soil from the ridge 	intoMost growers move 

the basin during the growing season to control 

weeds, repeating the operation until the basins are 

the first season.nearly filled by the end of 

However, this procedure is not necessary, because 

the entire ridge can be moved after the fern is 

dead. Weeds appearing later in the season are not 

detrimental to the seedlings and will be destroyed 

when the soil is moved fromthe following season 

the ridge over the asparagus plants to prepare the 

beds.
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Fig. 16. Bed shaper with precisioni planters moun-ed. 

PLANTATION MANAGEMENT 

Bed preparation 

Each year just before harvest, the cutting beds 
should be reshaped. This is usually done by 
throwing soil up on each side of the beds from the 
furrows. The tops of the beds containing this loose 
soil are rototilled and then smoothed and shaped 
with a bed shaper. Care must be used to avoid 
rototilling too deeply and injuring crowns that 
might be near the soil surface. 

Some growers reshape their beds again after the 
harvest season is over to control weeds and also to 
loosen the soil surface where it is caked. 

Cultivation 

Generally, established asparagus plantations are 
cul'ivated very little. Shallow cultivation is some-
times used to control weeds and to break up a 
caked soil surface for better water penetration 
during furrow irrigation. Deep cultivation should 
be avoided; it destroys roots and decreases yields, 

Fertilization 

The University of California Agricultural Experi
ment Station has conducted asparagus fertilization 
trials throughout the state during the past several 
years. Some yield increases occurred in most of the 
experiments but were not large enough to be 
significant. 

Since a crop of asparagus does remove nutrients 
from the soil each year, some fertilizer should be 
applied. A general recommendation is to apply 100 
pounds of nitrogen, 50 pounds of phosphorus, and 
100 pounds of potassium per acre before preparing 

the field for asparagus planting. Usually nitrogen 
is also applied annually, at 100 pounds, especially 
in mineral soils. This additional nitrogen usually 
is applied immediately after the cutting season 
ends, but some growers prefer to apply it before 
cutting begins. Still others prefer to split the 
application, applying one-half before cutting be
gins and one-half after it ends. 

Khk'
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Irrigation 

Furrow irrigation is normally used in all Califor-
nia a.sparagus production areas except the Delta. 
However, some growers are beginning to use drip 
irrigation on small screages. In the Delta, subirri-
gation is still used, although furrow irrigation is 
becoming common there also. 

Asparagus plantations usually are irrigated every 
ten to fourteen days in the spring; alternate 
furrows are used during the harvest season. 
During springs with more than average rainfall,
 
the frequency of irrigation should be adjusted 

accordingly. The summer schedule should be every
 
seven to ten days. Each irrigation should be long

enough to wet the soil several feet deep. 


Irrigation is usually stopped in October so that the 
plants will become dormant. The fern then dries 

and can be removed before spear growth begins 

again the following spring. 


Fern disposal 

In the oast, burning was the most common method 

of fern ibrush) disposal. In addition to getting rid

of trash on the beds, burning helped control 

insects and disease. 


Burning is no longer permitted in most of 

California and likely will be stopped in all of the 


PESTS AND DISEASES 

Diseases 

Rust. Rust is more prevalent in coastal California 
than in drier inland areas. High humidity with 
warm temperatures is conducive to rust infesta
tions. This disease causes brown rusty spots to 

,appear on spears and fern branches. When the 
infestation is severe, the entire field appears to 
have a brown rusty color. At the present time 
there are no known rust resistant varieties. 

Fusarium. Fusarium species are prevalent
throughout the state in asparagus plantations. 
Studies in progress indicate that the presence of 
Fusarium is more critical in younger plants than 
in older crowns. It is believed that older crowns 
become somewhat more tolerant to the disease, 

state in the near future. One alternative disposal 
method commonly used today is to use a rotary 
rnower to mow the fern as soon as it is brown in 
the fall and allow it to decompose on the ground 
during the winter. Another method is to mow the 
fern with a sickle-bar mower in the fall and to 
leave it until the field is worked before harvesting 
in the spring. Both methods leave undesirable 
trash on the beds, which interferes with the 
harvesters. Some growers use a forage chopper to 
cut the fern, which then is loaded onto trucks and 
removed to a dump. 

Salt 

Asparagus has a high tolerance for salt. It is 
grown successfully in desert areas where -the salt 
level of soils is quite high. No damage symptoms 
have been identified in asparagus that could be 
attributed to salt. In past years some growers in 
the eastern United States used rock salt on their 
asparagus plantations for weed control, but that
practice has been discontinued.. 

Smog 

Asparagus appears to be quite smog resistant, and 
no known smog damage symptoms have been 

identified. Preliminary tests in a smog chamber at
Riverside showed no visible damage to plants 
subjected to extended high levels of smog. 

OF ASPARAGUS 

The studies also indicate that extending the 
harvest period too long, thereby weakening the
 
crowns, contributes greatly the plant's suscepti
biity to Fusariumspecies.
 

Insects 

Asparagus is relatively free from insect pests in 

California. 

Garden centipede. In the past, the garden cen
tipede was a major pest on white asparagus. The 
importance of this pest has declined in recent 
years due to the large cutback in California white 
asparagus production that has occurred. 
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of thrips. The entire top of the small seedling willAaparagus beetle. Although the asparagus beetle 
turn brown and die and the plant will be seriouslyis found wherever asparagus is grown, it usually 

is not a serious pest in California. Some local injured or killed, if the thrip attack is not 

occur, however, and control mea- controlledinfestations do 
sures are required to prevent serious injury to the 

plantation. Usually the infestation and resulting Cicada. Some cicada infestations continue to 

injury are more prevalent on younger plantings occur, especially in the Coachella and Imperial 

than on older established plantings. valleys. Several studies of cicadas have been 

conducted, but neither the extent of their damage 

hrip. Young seedlings in nurseries as well as in to asparagus nor adequate measures to control 

them have been determined to date.direct-seeded fields are susceptible to infestations 

HARVESTING 

ture, the heads tend to open early. Consequently,Hand 
the spears must be harvested sooner than in areas 

Asparagus is harvested as early as spears emerge with cooler weather. 

in the spring. Cutters go over the field and 

harvest by hand any spears of sufficient length. 

Early in the season the cutters may go L, oumh Many methods are used to transport cut spears 

the fields every five or six days, but during the from the field to the grading or holding shed. 
yield is small,peak harvest period many fields are cut every Jay Early in the season when the 

or every other day. cutters may use some form of basket to carry 
producFresh-market asparagus spears are cut 10 to 12 spears they harvest from the field. When 

inches long. Usually the cutters do not harvest tion is heavier, the spears are placed in small piles 
up in a motorizedaccording to the length of green alone but harvest along a sled row and picked 

spears about 2 inches below the soil surface, cart. Whether the spears are loaded into lug boxes 
or small bins for transporting to the grading 

Marketable spears must have compact heads and sheds, the spears are oriented so that they all face 

good green color. During periods of high tempera- in one direction. 

-ve*J - -A 

Fig. 17. Hand harvesting asparagus. 
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Fig. 18. Boxes used to pick up hand-cut asparagus in the field and haul it to the packing shed. 
Mechanical harvesting 

Very little California asparagus is mechanically
harvested today. No selective harvesters have been 
perfected that are economically feasible to use so 
long as adequate hand harvestersSome "non-selective" harvesten are available.are being used on 

limited 
 scale to harvest asparagus for processing, butlimiteuschmaeinesaresnt aspracti forprcessh etsuch machines are not practical for fresh-market 
harvesting. 

Time and duration of harvest 

Each production area has an optimal or "normal" 
harvest period. It is determined by the length of 
the growing season and by the requirement of a 
sufficient growth period after each annual harvest 

for plants to synthesize taid store sugar reserves 
for the next season. Reducing or limiting the 
regeneration period by extending the cutting
period can weaken the plants and contribute to the 
collapse of the plantation. 

Cutting petiods of 30, 60, 90, and 120 days were 
compared in tests at Riverside from 1963 to 1969(Takatori, Stillman, and Souther, 1970). The testsincluded 60-day harvest periods throughout the 
growing season plus combinations of spring and 

fall harvests. 

A 60-day harvest period during the spring 
produced the largest total yield both in number of spears and weight (tables 10 and 11). Plants 
harvested for and90 120 days during this same 
period produced heavily the first season, but 
production declined with each su~xessive harvest. 

Fig. 19. Loss of stand caused by extending halest period too long. 
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TABLE 10. INFLUENCE OF TIME AND DURATION OF
 

CUTTING SEASON ON THE WEIGHT OF ASPARAGUS SPEARS (1965 to 1969)
 

Treatment* Cutting season Weight of marketable spears (lb./acre' 

Number Period Day.. 1965 1966 1967 1968 1969t Total 

thousands
 
1 ....................... 30 0.6 3 1 12.1
Feb-March 1.3 2.9 4,2 

2....................... 60 4.0 5.7 21.3Feb-April 2.7 5.3 3.6 
3 ....................... 90 3.3 3.5 15.8Feb-Mary 4.1 3.5 1.4 
4 ....................... 120 2.7 2.3 12.7Feb-June 4.9 2.2 0.7 
5 ....................... 60 0.9 0.7 0.6 1.0 4.2June-July 0.8 
6 ....................... 60 1.5 0.7 6.2July-Aug 1.8 0.9 1.3 
7 ....................... 60 2.5 1.1 8.4Aug-Sept 1 7 1.3 1.8 
8 ....................... 60 2.5 2.9 2.1 1.1 2.5 11.1Sept-Oct 
9....................... 60 2.1 3.5 14.9Feb-March 3.5 2.6 3.2 

Aug-Sept 
10 ....................... 60 2.4 2.6 12.8Feb-March 2.6 2.7 2.5 

Sept-Oct 

*All treatments on 60-inch beds, crowns spaced 24 inches apart. 
tAll treatments harvested for 2 months during spring 1969. 

TABLE 11. INFLUENCE OF TIME AND DURATION OF 

CUTTING SEASON ON THE NUMBER OF SPEARS (1965 to 1969) 

Treatment* Cutting season Number of marketable spears/acre 

Number Period Days 1965 1966 1967 1968 1969t Total 

thousands
 
1 ....................... 30 7.7 50.9 196.3
Feb-March 16.8 40.0 80.9 
2............Feb-April 60 39.5 51.2 66.7 104.7 76.3 338.4 
3..........Feb-May 90 62.7 58.0 64.9 83.4 40.7 309.7 
4....................... 120 51.1 56.0 242.9Feb-June 78.7 41.5 15.7 
5....................... 60 27.7 30.4 123.7June-July 17.1 20.6 27.9 
6 ...................... 60 53.9 31.1 185.1July-Aug 33.3 28.3 38.6 
7 ....................... 60 69.3 41.1 249.1Aug-Sept 39.9 51.2 47.7 
8 .......................Sept-Oct 60 60.8 75,8 80.2 45.5 65.7 328.0 
9...................... 60 49.7 58.7 82.1 70.8 343.0Feb-March 71.7 

Aug-Sept 
10..........Feb-March 60 49.4 66.7 56.0 70.1 61.1 303.5 

Sept-Oct 

*All treatments on 60-inch beds, crowns spaced 24 inches apart. 
tAll treatmen's harvested for 2 months in spring 1969. 

Reduced yield where the harvest extended beyond primarily by the reduced production of marketable 
60 days resulted from a loss in stand caused by spears due to the extreme hot weather. During the 
the extreme cutting stress placed on the plants. summer more than 50 percent of the spears were 
Greenhouse studies showed that cutting stress on discarded as culls - characterized by loose heads, 
asparagus plants is associated with the destruction branching, severe tapering of the spears, and 
of the storage root system. small diamater. 

The yield from 60-day harvests during June, July, Taking into consideration all the factors favorable 

August, and September was considerably lower to maximum yield in apear numbers and size, it is 

than that from P 60-day harvest in the spring. The recommended that the harvest period be around 60 
yield loss in "off-season" harvests was :qused days in the spring. 
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POST-HARVEST HANDLING
 

Fresh market at the top of the crate to accommodate any 
elongation of the spears during transit. The 

Fresh market asparagus is usually graded and graded asparagus is inspected for conformity with 
packed by the growers and marketed under their the Agricultural Code of California pertaining to 
own or a cooperative label. Grading is in conform- shipments of fresh asparagus. 
ance with Agricultural Code of Calif. Sec. 810.5. 
The two types of packs most commonly used in The packed crates are sent immediately through a 
California for fresh market are known as loose cooling system, usually a water bath maintained 
pack and bunch pack. In recent years, individually at near freezing temperatures, and then stacked in 
wrapped packs have been introduced to appeal to a cold storage chamber until shipment to market. 
the consumer. 

In a loose pack, the spears are trimmed to 9 inche, Processing 
in length and placed in a pyramid crate. A 
standrd pyramid crate contains 30 pounds of Asparagus to be delivered to processors is trimmed 
asparagus irrespective of grade. However, in to a 7-inch length and must have a minimum of 
recenz years a half crate containing 15 pounds has 3% inches of green. The asparagus istaken from 
been introduced. A cardboard carton is sometimes the field boxes, put through the shed and trimmed 
used for air-freighting asparagus. A moist, absorb- to length, washed, and placed in containers for 
ent paper material is placed on the bottom of the shipment to the processor. The processor does the 
crate to prevent drying of the spears. Space is left grading. 

Fig. 20. In rior of an asparagus packing shed. 
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NOTE 

Costs .: returns vary from one farm to the next. They also vary over
 

time for any ,articular farm. This is due to differences in:
 

- Capital
 

- Labor and management resources
 
- Machinery
 

- Growing practices
 
- Enterprise size
 
- Crop yields
 

- Input prices
 
- Commodity prices
 

Cost can also bc calculated differently for different uses. To avoid
 
drawing unwarranted conclusions for any particular farm, the user must con
sider the assumptions used in this analysis. If they don't fit the situation,
 
adjustments must be made.
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ESTABLISHMENT AND PRODUCTION COSTS FOR ASPARAGUS IN
 

SOUTH CENTRAL WASHINGTON, 19831
 

Daniel J. Kirpes, Raymond J. Folwell, Jerald A. Gefre, 
2
 

John W. Schorr, and George Tamaki


INTRODUCTION
 

This publication presents projected 1983 costs and returns for establish
ing 	and producing asparagus in south-central Washington using the seeded

transplant method and the seeded-lift-drop method.
 

The estimates do not represent a particular farm: instead, they repre

sent costs and returns under the specific assumptions adopted for the study. 

We recommend that the blank space on the right of the various tables be used 
to estimate costs and returns for your enterprise. Also, local Cooperative 
Extension Agents and fieldmen should be consulted for recommendations on 

field operations and operating inputs. 

BUDGET ASSUMPTIONS
 

The 	following assumptions were used:
 

1. 	The asparagus enterprise is a well-managed, 40-acre crop grown on
 
a 180-acre diversified farm.
 

2. 	 A surface (rill) irrigation system is used.
 

IThe work reported here was done by the Washington State University, 

College of Agriculture and Home Economics Research Center, Department of 
Agricultural Economics. Work was conducted under Project 0473 in cooper

ation with the U.S. Department of Agriculture, Agricultural Research Service. 

2 Respectively, Research Associate and Professor of Agricultural Economics, 

Department of Agricultural Economics, Washington State University; Agricultural 
Research Technician, Yakima Agricultural Research Laboratory, USDA, Yakima;
 

Field Services Representative of the Washington Asparagus Growers Association, 
Sunnyside; and Research Entomologist (Deceased), Yakima Agricultural Research
 

Laboratory, USDA, Yakima.
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3. 	The crop is established in a nursery stock year. Accumulated costs
 

for the three establishment years, minus receipts from partial
 

yields the second and third year, are amortized over a 15-year
 

production life at 11% interest. 

4. 	 New purchase costs as of late 1982 are used for all machinery and 

equipment. While this results in an overestimate of current pro

duction costs, it provides an indication of the enterprise's ability 

to generate the earnings needed to replace depreciable assets. 

Recent increases in the prices paid for new machinery and equipment
 

mean that depreciation claimed on assets purchased earlier sub

stantially understates the amount of capital required for asset 

replacement. Whent an enterprise is evaluated to determine its 

long-run viability, it is important to consider its ability to 

replace assets on a new cost basis. All of the machinery is assumed
 

to be held for 10 years before trading. The tractors are given a 

salvage value of 29.5 % of purchase cost and all other machinery 

has a salvage value of 17.7% of purchase cost. Depreciation = 
(purchase cost minus 6.ivage value) + years held. Personal property 

taxes on machinery are estimated to be 1.2% of average value ($12.00 

per $1000 of value). Cost of housing machinery was calculated at 

1% of average value. The interest rate was 13% and the insurance 
rate was .6% of average value of the machinery.
 

5. 	 The irrigation water charge is $37.50 per acre, which is the current
 

rate f3r the Roza Irrigation District. 

6. 	 The property tax assessment is the current rate for Benton County. 

The first year assessment of $800 per acre is for Class One open

space-taxation classified land at a tax of $9.60 per acre. For the 

remaining years, the assessment is $1800 per acre for land and 

asparagus plants resulting in a tax of $21.60 per acre. 

7. 	All land is assumed to be owned by the operator, operating capital
 

is assumed to cost 13%, and all investment capital is assumed to 

cost 11%.
 

8. 	 1983 prices for selected inputs:
 

Labor 	 $ 5.00/hour 
Gasoline 	 $ 1.28/gallon 
Diesel (minus highway taxes) $ 1.07/gallon
 

Nitrogen fertilizer 	 $ .30/pound
 
Phosphate fertilizer 	 $ .32/pound 

Zinc fertilizer 	 $ 1.00/pound
 

Asparagus Seed 	 $10.00/pound
 

Paraqua t 	 $12.88/quart 

2,4-D 	 $ 5.50/pound AI (Active Ingredient) 

Linuron (Lorox) 	 $ 7.00/pound AI
 

Disyston 	 $ 7.87/pound AI 
Diruon (Karmex) 	 $ 5.40/pound AI
 

Simazine (Princep) 	 $ 3.58/pound AI
 

Trifluralin (Treflan) 	 $11.25/pound AI
 

Glyphosate (Roundup) 	 $18.00/pound AI
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9. Purchase prices for the machinery compliments used during the
 

establishment and production years and the number of years held
 

before trading are:
 

100 HP wheel tractor $38,000 10 years 

60 HP wheel tractor $17,000 10 

3/4 ton pickup $11,000 10 

3-18" plow $ 4,900 10 

13' disk $ 6,900 10 

3-row cultivator $ 3,600 10 

5' rotovator $ 5,000 10 

12' rolling harrow $ 5,500 10 

3-row planter $ 4,500 10 

Rotary mower $ 5,525 10 

PTO sprayer $ 2,100 10 
Swamping cart $ 100 I0 

1-row Lilliston $ 3,600 10 

Other assumptions are detailed in the text and tables.
 

DISCUSSION
 

Transplant Method
 

The estimated costs of establishing asparagus nursery stock for trans

planting are shown in Table 1. It was assumed that the nursery acreage was
 

planted with 22 inch row widths. All 3f the asparagus crowns will be dug
 

and sold at the end of the nursery stock year. It Is estimated that the
 

revenue generated from this nursery stock would be $1400 per acre with 100
 

thousand crowns per acre at $14.00 per thousand. Table 1 lists the operation,
 

tooling activity, and month as well as all fixed and variable costs. Table
 

2 summarizes the individual cost items. The variable costs total $673.41
 

per acre and the fixed costs total $249.79 per acre for a per acre-cost of
 

$923.20. The net land rent under fixed costs can be considered an oppor
3
 

income foregone by investing in asparagus.
tunity cost in terms of 


3 While the owner-operator obviously will not experience a land rental
 

cost, the cost represents the minimum returns the owner-operator must have 

to justify growing this crop on the land himself. This net rental return
 

represents the income the owner-operator foregoes by producing this crop on
 

the land himself rather than renting it to a tenant. As a result of invest

ing his capital in land, the farmer receives both current returns from his
 

crop production activities and any long-term land value appreciation. How

ever, the farmer would continue to receive land value appreciation even if
 

he rented the land out. Consequently, the appropriate land charge for grow

ing the crop himself is only the net rent lost. As used in this publication,
 

the land cost is termed an opportunity cost to indicate that it is not an
 

out-of-pocket expense, but rather a return that is foregone as a result of
 

choosing to use the land to grow this crop. To determine the profitability
 

of crop production relative to other activities, the owner-operator will
 

want to consider these foregone returns, or opportunity costs, along with
 

the usual production expense.
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Tables 3 and 4 detail the cost associated with establishing asparagus
 
in the transplant year. It was assumed that the row width would be 54 inches
 
with 20 thousand crowns per acre. The crowns are purchased at $14.00 per
 

thousand, or $280 per acre. Respectively, the variable, fixed, and total 

costs are $952.23, $252.69, and $1,204.92 per acre for the transplant year. 

The second year establishment costs are shown in Tables 5 and 6. In the 

second year, a small crop of 200 pounds per acre is cut and sold for $.40 per 
pound, or $80 per acre. The variable costs are $331.17 for preharvest and 
$45.48 per acre for harvest costs. The fixed costs include an interest 
charge of $132.54 per acre on the first year's investment. It was assumed 

that these monies could have been reinvested and earned 11%. The total 

fixed cost amounts to $365.40 per acre. The total second year costs per
 
acre are $742.06. 

Third year establishment costs are reported in Tables 7 and 8. In the 

third year, 1500 pounds of asparagus spears are cut and sold for $.40 per 
pound, or $600 per acre. The hand harvesting cost is the largest variable 
cost in the third year. The interest on the accumulated investment amounts 
to $205.37 per acre. The variable, fixed, and total cost per acre are $545.66, 
$438.23 and $983.89, respectively. 

The annual costs for the asparagus operation in full production are in 
Tables 9 and 10. The total variable costs are $723.67 per acre. It is 

assumed that a yield of 3000 pounds per acre was harvested and sold for $.40 
per pound, or $1200 per acre. Of the $514.85 per acre fixed cost, the amor

tized establishment cost of $313.00 represents the largest fixed cost item. 
The amortized establishment cost per acre is calculated by taking the total 
investment cost for the three establishment years minus the revenue generated 
in the second and third years for a net investment cost of $2250.87 per 
acre. This net investment cost is multiplied by the amortization factor 

(.13906) for 15 years at 11%, for an amortized cost of $313 per acre. The 
per acre total cost for fully producing asparagus is $1269.54. 

Lift-Drop Method 

In this method of establishing asparagus, the field is seeded in the 
proper row widths during the nursery stock year. The following year the 
asparagus crowns are mechanically dug and replanted at a lower soil depth. 
The costs associated with the lift-drop nursery stock year are shown in 
Tables Ii and 12. The total cost is $705.65 per acre. The costs for the 

first year after the nursery-stock for the lift-drop method are listed in 
Tables 13 and 14. The variable, fixe i, and total costs per acre are $442.40, 
$296.72, and $739.13, respectively. The nursery-stock investment cost of 

$705.65 per acre produces a $77.62 interest cost in the first-year of es

tablishment. The second and third-year establishment costs (Tables 5-8) are 
the same for the lift-drop method as the transplant method except for the 
interest charge on the investment. Also, the production costs of established 
asparagus will be the same (Tables 9 and 10) for both methods except for the 
charge for amortizing the establishment costs. 

http:1,204.92
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Comparison of Methods
 

Table 15 summarizes the net investment for the establishment years. The 

transplant and lift-drop methods are examined separately. The total invest

ment cost for the transplant method is $2250.81 per acre after three years. 

Since the crowns were purchased and planted in the first year, the nursery 

stock year costs were not included. The total investment cost for the lift

drop method is $2546.41 per acre after four years. 

Production Returns
 

Table 16 summarizes the average production year receipts, costs and 

profitability per acre for asparagus. The transplant andlift-drop methods
 

have differing amortized establishment costs which result in differing profit 

levels. The profit per acre assuming a 3000 pound yield at $.40 per pound, 

is a negative $69.54 and $110.64, respectively, for the transplant and lift

drop methods. 

The profit levels given varying p.'ices and yields are examined in Table
 

17. The profit levels to the left of the black line are negative at the
 

indicated prices and yields. At a price of $40 per hundredweight, a yield
 

of 3300 pounds per acre would be required for a positive profit level.
 



---------------------------------
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TABLE 1. 1983 ESTIMATED PEI ACRE COSTS OF ESTABLISHING
 
ASPARAGUS NURSERY STOCK FOR TRANSPLANTING (22" ROWS)
 

..-----------------------------------------------------------------------------------------------------------------------


VARIABLE COST
 

TOTAL FUEL.OIL. TOTAL
 
MACH. LABOR FIXED LUBE.AND. MACH. VARIABLE TOTAL
 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST
 

s s s $ $ s 
SPRAY WEEDS 60 HP. PTO SPRAYER APR 0.15 0.18 2.31 1.24 0.90 6,.50 69.64 ?1.95
 
DISK 100 HP. 13' DISK APR 0.20 0.24 10.51 2.55 1.22 
 3.J7 14.28
 
PLOW 100 HP. 3-18" PLOW APR 0.60 0.73 26.96 7.44 3.65 11.09 38.05
 
FERTILIZE CUSTOM APPLICATION APR 5.00 88.00 93.00 93.00
 
PREPARE SEEDBED 100 HP. 12' ROLLING HARROW (2X) APR 0.57 0.69 31.74 7.20 3.47 10.6? 42.40
 
RILL IRRIGATE MAY-AUG 3.60 7.74 2 - 18.00 37.50 58.20 65.94
 
PLANT 60 HP, 3-ROW PLANTER MAY 0.21 0.26 4.90 *.78 1.30 100.00 103.08 107.98
 
DITCH MAINTENANCE HAND LABOR MAY 
 0.50 0.50 0.50
 
SPRAY WEEDS 60 HP. PTO SPRAYER MAY 0.15 0.18 2.,* 1.24 0.90 12.88 15.02 17.33
 
SPRAY WEEDS 60 HP. PTO SPRAYER JUNE 0.15 0.18 d.31 ;.24 0.90 5.50 7.64 9.95
 
CULTIVATE 60 HP, 3-ROW CULTIVATOR JUNE 0.21 0.26 4.45 1.74 1.30 3.04 7.49
 
SPRAY WEEDS 60 HP. PTO SPRAYER JULY 0.15 0.18 2.31 1.24 0.90 
 ?.00 9.14 11.45
 
CULTIVATE 60 HP. 3-ROW CULIIATOR JULY 0.21 0.26 4.45 1.74 1.30 
 3.04 7.49
 
SPRAY INSECTS 60 HP. PTO SPRAYER JULY 0.15 0.18 2.31 1.24 0.90 7.87 10.01 12.32
 
SPRAY WEEDS 60 HP. PT3 SPRAYER AUG 0.15 0.i8 2.31 1.24 0.90 
 7.00 9.14 11.45
 
CULTIVATE 60 HP. 3-ROW CULTIVATOR AUG 0.21 0.26 
 4.45 1.74 1.30 3.04 7.49
 
HOE WEEDS HAND HOEING AUG 30.00 30.00 30.00
 
SPRAY INSECTS 60 HP. PTO SPRAYER SEPT 0.15 0.16 2.31 1.24 0.90 7.82 10.01 12.32
 
CULTIVATE 60 HP. I-ROW LILLISTON SEPT 0.69 
 0.83 9.89 5.54 4.16 9.70 19.60
 
BEAT FERNS 60 HP. ROTARY MOWER MAR 0.37 0.45 
 6.54 3.37 2.23 5.60 12.14
 
DIG CROWNS CUCTOM DIGGING MAR 100.00 
 100.00 100.00
 
PICKUP 3/4 TON MAR 0.25 0.28 2.41 1.97 1.38 3.35 5.76
 
MISCELLANEOUS TEL.,UTIL.,LEGAL.ACCTG..ETC. MAR 1 60.00 60.00 60.00
 
INTEREST OPERATING CAPITAL SEASON 44.70 44.70 
 44.70
 
TAXES REAL ESTATE ANNUAL 9.60 9.60
 
LAND NET RENT SEASON 110.00 110.00
 

TOTAL PER ACRE 1 4.59 9.12 249.79 46.47 45.62 277.70 303.62 623.41 923.20
 



--------------------------------------------------------------------

-------------------------------------------------------------------

TABLE 2. 	SUMMARY OF THE PER ACRE COSTS OF ESTABLISHING
 
ASPARAGUS NURSERY STOCK FOR TRANSPLANTING (22" ROUS)
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT OUANTITY COST FARM
 

VARIABLE COSTS $ 
ROUNDUP LBS. 18.000 3.75 67.50 

CUST. FERT. APPL ACRE 5.000 1.00 5.00 

NITROGEN LBS. 0.300 100.00 30.00 

PHOSPHATE LBS. 0.320 150.00 48.00 

ZINC LBS. 1.000 10.00 10.00 

ASPARAGUS SEED LBS. 10.000 10.00 100.00 

DITCH MAINT. HR. 5.000 0.10 0.50 

IRRIG. CHARGE ACRE 37.500 1.00 37.50 

PARAGUAT 9T. 12.880 1.00 12.88 

2.4-D LBS. 5.500 1.00 5V50 

LOROX LBS. 7.000 1.00 7.00 

DISYSTON LBS. 7.870 1.00 7.87 

LOROX LBS. 7.000 1.00 7.00 

HAND HOEING HR. 5.000 6.00 30.00 

DISYSTON LBS. 7.870 1.00 7.87 

CUSTUM DIGGING ACRE 100.000 1.00 100.00 

MISCELLANEOUS ACRE 60.000 1.00 60.00 

MACHINERY REPAIR 
MACHINERY FUEL 

ACRE 
ACRE 

6.26 
1.28 

1.00 
1.00 

6.26 
1.28 

MACHINERY LUBE ACRE 0.1q 1.00 0.19 

TRACTORS REPAIR ACRE 6.66 1.00 6.66 

TRACTORS FUEL ACRE 25.55 1.00 25.55 

TRACTORS LUBE
IRRIGATION REPAIR 

ACRE
ACRE 

3.83 
2.70 

1.00
1.00 

3.83 
2.70 

LABOR(TRACTOR A MACHINERY) HOUR 5.00 5.52 27.62 

LABOR(IRRIGATION) HOUR 5.00 3.60 18.00 

INTEREST ON OP. CAP. DOL. 0.13 343.85 44.70 

TOTAL VARIABLE COST $ 673.41 

FIXED COSTS $ " 

MACHINERY DEPRECIATION ACRE 22.91 1.00 22.91 

MACHINERY INTEREST ACRE 21.29 1.00 21.29 
MACHINERY INSURANCE ACRE 4.59 1.00 4.59 

TRACTORS DEPRECIATION ACRE 30.05 1.00 30.05 

TRACTORS INTEREST ACRE 35.88 1.00 35.8B 

TRACTORS INSURANCE ACRE . 7.23 1.00 7.73 

IRRIGATION DEPRECIATION ACRE 6.48 1.00 6.4B 

IRRIGATION INTEREST ACRE 1.26 1.00 1.26 
TAXES (LAND) ACRE 9.60 1.00 9.60 ----------

LAND (NET RENT) ACRE 110.00 1.00 110.00 

TOTAL FIXED COSTS $ 249.79 

TOTAL COSTS $ 923.20 ---------



-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

TABLE 3. 1983 ESTIMATED PER ACRE COSTS OF
 

ESTABLISHING ASPARAGUS (TRANSPLANT YEAR--54" ROUS)
 

VARIABLE COST 

TOTAL FUEL,-OIL TOTAL 

MACH. LABOR FIXED LUBEAND, MACH. VARIABLE TOTAL 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST 

$ $ $ $ I $ s 

SPRAY WEEDS 60 HP, PTO SPRAYER 	 OCT 0.15 0.18 2.31 1.24 0.90 67.50 69.64 71.95
 
5.00 88.00 93.00 93.00
FERTILIZE CUSTOM FERT. APPLIC. 	 MAR 


3.65 	 11.09 38.05
PLOU 100 HP, 3-18" PLOU MAR 0.60 0.73 26.96 7.44 


DISK 100 HP, 13' DISK MAR 0.20 0.24 10.51 2.55 1.22 3.77 14.28
 
0.50 	 0.50 0.50
DITCH MAINTENANCE HAND LABOR 	 APR 


APR 30.00 30.00 30.00
LISTING CUSTOM LISTING 

40.00 	 40.00 40.00
SORTING CROWNS CUSTOM SORTING 	 APR 

20.00 	 20.00 20.00
DIPPING CROWNS CUSTOM DIPPING 	 APR 

85.00 280.00 365.00 365.00
APR 


PLANTING PLANTING SUPERVISION APR 

PLANTING CUSTOM PLANTING 


10.00 10.00 10.00
 

APR 0.52 0.62 5.07 4.16 3.12 7.28 12.35
COVER ROOTS 60 HP, DRAGGING BOARD 

0.18 2.31 1.24 0.90 5.50 	 7.64 9.95
SPRAY WEEDS 60 HP, PTO SPRAYER 	 APR 0.15 


1.24 0.90 7.00 9.14 11.45
SPRAY WEEDS 60 HP. PTO SPRAYER 	 MAY 0.15 0.18 2.31 


0.69 0.83 9.89 5.54 4.16 	 9.70 19.60
CULTIVATE 60 HP, 1-ROU LILLISTON MAY 


RILL IRRIGATE MAY-SEPTEMBER 4.80 10.32 3.60 24.00 27.60 37.92
 

30.00 	 30.00 30.00
HAND HOEING HAND LABOR 	 JUNE 

1.66 19.78 11.09 8.32 	 19.41 39.19
CULTIVATE 60 HP, I-ROW LILLISTON (2X) 	 JUNE 1.3e 


3.32 5.63
SPRAY INSECTS 60 HP, PTO SPRAYER 	 JUNE 0.15 0.18 2.31 1.24 0.90 1.18 

2.31 1.24 0.90 6.30 8.44 10.75
SPOT SPRAY 60 HP, PTO SPRAYER 	 JUNE 0.15 0.18 


0.69 0 83 9.89 5.54 4.16 	 9.70 19.60
CULTIVATE 60 HP, 1-ROU LILLISTON 	 JULY 

2.14 4.45
SPRAY WEEDS 60 HP. PTO SPRAYER 	 JULY 0.15 0.18 2.31 1.24 0.90 


AUG 0.69 0.83 9.89 5.54 4.16 9.70 19.60
CULTIVATE 60 HP, 1-ROW LILLISTON 

AUG 	 30.00 30.00 30.00
HAND HOEING HAND LABOR 


6.30 8.44 10.75
SPOT SPRAY 60 HP, PTO SPRAYER 	 AUG 0.15 0.18 2.31 1.24 0.90 

2.31 1.24 0.901 7.87 10.01 12.32
SPRAY INSECTS 60 HP, PTO SPRAYER 	 SEPT 0.15 0.18 


19.60
CULTIVATE 60 HP. 1-ROU LILLISTON 	 SEPT 0.69 0.83 9.89 5.54 4.16 9.70 


SEPT 0.25 0.28 2.41 1.97 1.38 3.35 5.76
PICKUP 3/4 TON 

60.00 	 60.00 60.00
MISCELLANEOUS TEL.,UTIL..LEGAL.ACCTG.,ETC. 	 SEPT 


43.62 43.62
INTEREST OPERATING LAPITAL 	 SEASON 43.62 

9.60
TAXES REAL ESTATE 	 ANNUAL 9.60 


110.00
LAND NET RENT SEASON 110.00 

......................------------------------------------------------------------------------------------------------------------

6.89 13.11 252.69 62.91 65.55 354.12 469.65 952.23 1204.92
TOTAL PER ACRE 

......................------------------------------------------------------------------------------------------------------------



TABLE 4. 	SUMMARY OF THE PER ACRE COSTS OF
 
ESTABLISHING ASPARAGUS (TRANSPLANT YEAR -54" ROUS)
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT OUANTITY COST FARM
 

.................................................................................
 

VARIABLE COSTF $ 
ROUNDUP LBS. 18.000 3.25 67.50 
CUST. FERT. APPL ACRE 5.000 1.00 5.00 
NITROGEN LBS. 0.300 100.00 30.00 
PHOSPHATE LBS. 0.320 150.00 48.00 
ZINC LBS. 1.000 10.00 10.00 
DITCH MAINT. ACRE 5.000 0.10 0.50 
CUSTOM LISTING ACRE 30.000 1.00 30.00 
SORTING CROUNS ACRE 40.000 1.00 40.00 
DIPPING CROUNS THOU 1.000 20.00 70.00 
CUSTOM PLANTING ACRE B5.000 1.00 85.00 
ASPARAGUS CROUNS THOU 14.000 20.00 280.00 
PLANTING SUPERVISION HR. 5.000 2.00 10.00 
2.4-D LBS. 5.500 1.00 5.50 

LOROX LBS. 7.000 1.00 7.00 
HAND HOEING HR. 5.000 6.00 30.00 
DISYSTON LBS. 1.180 1.o0 1.18 
ROUNDUP LBS. 18.000 0.35 6.30 
HAND HOEING ACRE 5.000 6.00 30.00 
ROUNDUP LBS. 18.000 0.35 6.20 
DISYSTON LBS. 7.870 1.00 7.2 

MISCELLANEOUS ACRE 60.000 1.00 60.00 
MACHINERY REPA!R ACRE 7.79 1.00 7.79 
MACHINERT FUEL ACRE 1.28 1.vO 1.28 
MACHINERY LUBE ACRE 0.19 1.00 0.19 
TRACTORS REPAIR ACRE 9.21 1.00 9.21 
TRACTORS FUEL ACRE 35.51 1.00 35.51 
TRACTORS LUBE ACRE 5.33 1.00 5.33 
IRRIGATION REPAIR ACRE 3.60 1.00 3.60 
LABOR(TRACTOR A MACHINERY) HOUR 5.00 8.31 41.55 
LABOR(IRRIGATION) HOUR 5.00 4.8u 24.00 
INTEREST ON OP. CAP. DOL. 0.13 335.57 43.62 

TOTAL VARIABLE COST 	 $ 952.23 

FIXED COSTS $
 
MACHINERY DEPRECIATION ACRE 21.8 1.00 21.87
 
MACHINERY INTEREST ACRE 20.33 1.00 20.33
 
MACHINERY INSURANCE ACRE 4.38 I.Jo 4.38
 
TRACTORS DEPRECIATION ACRE 31.09 1.00 31.09
 
TRACTORS INTEREST ACRE 32.12 1.00 37.12
 
TRACTORS INSURANCE ACRE 7.99 1.00 2.99
 
IRRIGATION DEPRECIATION ACRE 8.64 1.00 8.64
 
IRRIGATION INTEREST ACRE 1.68 1.00 1.68
 
TAXES (LAND) ACRE 9.60 1.00 9.60
 
LAND (NET RENT) ACRE 110.00 1.00 110.00
 

TOTr.L FIXED COSTS 	 $ 252.69
 

TOTAL CCSTS 	 $1204.92
 



TABLE 5. 1983 ESTIMATED PER ACRE COSTS OF 
ESTABLISHING ASPARAGUS (SECOND YEAR) 

VARIABLE COST 

TOTAL FUELOIL. TOTAL 
MACH. LABOR FIXED LUBE.AND. MACH. VARIABLE TOTAL 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST 

S i $ s s S 1 

BEAT FERNS 60 HP. ROTARY MOUER MAR 0.37 0.45 6.54 3.37 2.23 5.60 12.14 

FERTILIZE CUSTOM FERT. APPLIC. MAR 5.00 24.00 29.00 29.00 

APPLY HERBICIDE 60 HP, PTO SPRAYER MAR 0.15 0.18 2.31 1.24 0.90 30.31 32.46 34.77 

ROTOVATE 60 HP, 5' ROTOVATOR MAR 0.69 0.63 17.60 5.85 4.16 10.00 27.61 

DITCH MAINTENANCE HAND LABOR MAR 0.50 0.50 0.50 
RILL IRRIGATE APRIL-SEPTEMBER 4.80 10.32 3.60 24.00 37.50 65.10 75.42 
CUT HAND HARVEST (APRIL-MAO) MAY 26.00 3.46 29.46 29.46 

SUAMP 60 HP, TRAILER MAY 0.44 0.54 5.93 3.33 2.69 6.02 11.96 

HARVEST HARVEST SUPERVISION MAY 10.00 10.00 10.00 

SPOT SPRAY 60 HP, PTO SPRAYER JUNE 0.01 0.02 0.23 0.12 0.09 4.50 4.71 4.95 

CULTIVATE 60 HP, I-ROU LILLISTON JUNE 0.69 0.83 9.89 5.54 4.16 9.70 19.60 

INSECT CONTROL CUSTOM SPRAYING JULY 5.00 11.80 16.80 16.80 

SPOT SPRAY 60 HP, PTO SPRAYER AUG 0.01 0.02 0.23 0.12 0.09 6.30 6.51 6.75 

INSECT CONTROL CUSTOM SPRAYING SEPT 5.00 11.80 16.80 16.80 

PICKUP 3/4 TON SEASON 5.00 5.50 48.20 39.43 27.50 66.93 115.14 

MISCELLANEOUS TEL.,UTIL..LEGALACCTG..ETC. SEASON 60.00 60.00 60.00 

INTEREST OPERATING CAPITAL SEASON 7.03 7.03 7.03 

TAXES REAL ESTATE ANNUAL 21.60 21.60 

INVESTMENT INTEREST ON ACCUMULATED INVESTMENT SEASON 132.54 132.54 

LAND NET RENT SEASON 110.00 110.00 

TOTAL PER ACRE 7.37 13.16 365.40 62.62 65.82 156.03 92.18 376.66 742.06 
................................................................................................................................... 



-----------------------------------------------------------------

TABLE 6. SUMMARY OF THE PER ACRE COSTS OF
 

ESTABLISHING ASPARAGUS (SECOND YEAR)
 

PRICE OR VALUE OR YOUR 

UNIT COST/UNIT GUANTITY COST FARM 
------------------------------------- ------------------------------

VARIABLE COSTS 
PREHARVEST 

CUST. FERT. APPL ACRE 5.000 1.00 5.00 

NITROGEN LBS. 0.300 80.00 24.00 

DITCH MAINT. HR. 5.000 0.10 0.50 

PRINCEP LBS. 4.480 3.00 13.44 

TREFLAN LBS. 11.250 1.50 16.88 

ROUNDUP LBS. 18.000 0.25 4.50 

CUSTOM SPRAYING ACRE 5.000 1.00 5.00 

DISYSTON LBS. 7.870 1.50 11.80 

ROUNDUP LBS. 18.000 0.35 6.30 

CUSTOM SPRAYING ACRE 5.000 1.00 5.00 

DISYSTON LBS. 7.870 1.50 11.80 

MISCELLANEOUS ACRE 60.000 1.00 60.00 

IRRIG. CHARGE ACRE 37.500 1.00 37.50 

MACHINERY REPAIR ACRE 12.67 1.00 12.67 

MACHINERY FUEL ACRE 25.60 1.00 25.60 

MACHINERY LUBE ACRE 3.84 1.00 3.84 

TRACTORS REPAIR ACRE 2.49 1.00 2.49 

TRACTORS FUEL ACRE 9.64 1.00 9.64 

TRACTORS LUBE ACRE 1.45 1.00 1.45 

IRRIGATION REPAIR ACRE 3.60 1.00 3.60 

LABOR(TRACTOR I MACHINERY) HOUR 5.00 7.83 39.13 

LABOR(IRRIGATION) HOUR 5.00 4.80 24.00 

INTEREST ON OP. CAP. DOL. 0.13 54.0' 7.03 

SUDTOAL, PRE-HARVESr $ 331.17 

HARVEST COSTS s 
HARV-HAND CUSTOM LBS. 0.130 200.00 26.00 

HAND TOOLS ACRE 3.460 1.00 3.46 

HARV-SUPERVISION HR. 5.000 2.00 10.00 

MACHINERY REPAIR ACRE 0.19 1.00 0.19 

TRACTORS REPAIR ACRE 0.58 1.00 0.58 

TRACTORS FUEL ACRE 2.23 1.00 2.23 

TRACTORS LUBE ACRE 0.33 1.00 0.33 

LABOR(TRACTOR I MACHINERY) HOUR 5.00 0.54 2.69 

SUBTOTAL. HARVEST S 45.48 

TOTAL VARIABLE COST S 376.66 

FIXED COSTS I 

MACHINERY DEPRECIATION ACRE 33.72 1.00 33.72 

MACHINERY INTEREST ACRE 31.35 1.00 31.35 

MACHINERY INSURANCE ACRE 6.75 1.00 6.75 

TRACTORS DEPRECIATION ACRE 7.80 1.00 7.80 

TRACTORS INTEREST ACRE 9.32 1.00 9.32 

TRACTORS INSURANCE ACRE 2.01 1.00 2.01 

IRRIGATION DEPRECIATION ACRE 8.64 1.00 8.64 

IRRIGATION INTEREST ACRE 1,68 1.00 1.68 
TAXES (LAND) ACRE 21.60 1.00 21.60 

INTEREST ON INVESTMENT ACRE 1204.92 0.11 132.54 

LAND (NET RENT) ACRE 110.00 1.00 110.00 

TOTAL FIXED COSTS $ 365.40 

TOTAL COSTS $ 742.06 



TABLE 7. 1963 ESTIMTED PER ACRE COSTS OF
 

ESTABLISHING ASPARAGUS (THIRD YEAR)
 

VARIABLE COST 

TOTAL FUEL.OIL, TOTAL 
MACH. LABOR FIXED LUBEAND, MACH. VARIABLE TOTAL 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST 
................................................................................................................................... 

s $ I I I $ $ 

BEAT FERNS 60 HP, ROTARY MOUER MAR 0.37 0.45 6.54 3.37 2.23 5.60 12.14 
FERTILIZE CUSTOM FERT. APPLIC. MAR 5.00 24.00 29.00 29.00 
APPLY HERBICIDE 60 HP, PTO SPRAYER MAR 0.15 0.18 2.31 1.24 0.90 30.31 32.46 34.77 
ROTOVATE 60 HP, 5' ROTOVATOR MAR 0.69 0.83 17.60 5.85 4.16 10.00 27.61 
DITCH MAINTENANCE HAND LAPOR MAR 0.50 0.50 0.50 
RILL IRRIGATE APRIL-SEPTEMBER 4.80 10.32 3.60 24.00 37.50 65.10 75.42 
CUT HAND HARVEST (APRIL-MAY) MAY 195.00 3.46 198.46 198.46 

SUAMP 60 HP, TRAILER MAY 0.44 0.54 5.93 3.33 2.69 6.02 11.96 

HARVEST HARVEST SUPERVISION MAY 10.00 10.00 10.00 

SPOT SPRAY 60 HP, PTO SPRAYER JUNE 0.01 0.02 0.23 0.12 0.09 4.50 4.71 4.95 
CULTIVATE 60 HP, 1-ROU LILLISTON JUNE 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
INSECT CONTROL CUSTOM SPRAYING JULY 5.00 11.80 16.80 16.80 
SPOT SPRAY 60 HP, PTO SPRAYER AUG 0.01 0.02 0.23 0.12 0.09 6.30 6.51 6.75 

INSECT CONTROL CUSTOM SPRAYING . SEPT 5.00 11.80 16.80 16.80 
PICKUP 3/4 TON SEASON 5.00 5.50 48.20 39.43 27.50 66.93 115.14 

MISCELLANEOUS TEL.,UTIL.,LEGAL.ACCTG.,ETC. SEASON 60.00 60.00 60.00 

INTEREST OPERATING CAPITAL SEASON 7.03 7.03 7.03 
TAXES REAL ESTATE ANNUAL 21.60 .21.60 
INVESTMENT INTEREST ON ACCUMULATED INVESTMENT SEASON 205.37 205.37 
LAND NET RENT SEASON 110.00 110.00 

TOTAL PER ACRE 7.37 13.16 438.23 62.62 65.82 325.03 92.18 545.66 983.89 



--------------------------------------------------------------

--------------------------------------------------------------

TABLE 8. 	SUMMARY OF THE PER ACRE COSTS OF
 
ESTABLISHING ASPARAGUS (THIRD YEAR)
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT QUANTITY COST FARM
 

VARIABLE COSTS
 

PREHARVEST 
 $
 
CUST. FERT. APPL ACRE 5.000 1.00 5.00
 

NITROGEN LIS. 0.300 80.00 24.00
 

DITCH NAINT. HR. 5.000 0.10 0.50
 

PRINCEP LBS. 4.400 3.00 13.44
 
TREFLAN LBS. 11.250 1.50 16.88 ----------

ROUNDUP 
 LBS. 18.000 0.25 4.50 ----------

CUSTOM SPRAYING ACRE 5.000 1.00 5.00 ----------

DISYSTON LBS. 7.870 1.50 11.60
 
ROUNDUP L3S. 18.000 0.35 6.30 ----------

CUSTOM SPRAYING ACRE 5.000 1.00 5, -0
 

DISYSTON LIS. 7.870 1.50 11.80
 
MISCELLANEOUS ACRE 60.000 1.00 60.00 ----------

IRRIG. CHARGE ACRE 37.500 1.00 37.50
 
MACHINERY REPAIR ACRE 12.67 1.00 12.67 ----------

MACHINERY FUEL ACRE 25.60 1.00 25.60
 
MACHINERY 	LUBE ACRE 3.84 1.00 3.94 ----------

TRACTORS REPAIR ACRE 2.49 1.00 2.49 ----------

TRACTORS FUEL ACRE 9.64 1.00 9.64
 

TRACTORS LUNE ACRE 1.45 1.00 1.45
 
IRRIGATION REPAIR ACRE 3.60 1.00 3.60
 

LASOR(TRACTOR A MACHINERY) HOUR 5.00 7.83 39.13 ----------

LADOR(IRRIGATION) HOUR 5.00 4.80 24.00 ----------

INTEREST ON OP. CAP. DOL. 0.13 54.09 7.03 ----------

SUBTOTAL, PRE-HARVEST 1 331.17 .......... 

HARVEST COSTS I 
HARV-HAND CUSTOM CUT. 13.000 15.00 195.00 ----------
HAND TOOLS ACRE 3.460 1.00 3.46 ----------
HARV-SUPERVISION HR. 5.000 2.00 10.00 ----------
MACHINERY REPAIR ACRE 0.19 1.00 0.19 ----------

TRACTORS REPAIR ACRE 0.58 1.00 0.59 ----------
TRACTORS FUEL ACRE 2.23 1.00 2.23 
TRACTORS LV)mE ACRE 0.33 1.00 0.33 ---- " 

LABOR(TRACTOR A MACHINERY) HOUR 5.00 0.54 2.69 ----------

SUBTOTAL, HARVEST 214 .......... 

TOTAL VARIABLE COST 	 S 545.66
 

$
FIXED C
r TS 


MACH NERY 	DEPRECIATION ACRE 33.72 1.00 33.72 ----------


MACHINERY 	INTEREST 
 ACRE 31.35 1.00 31.35 ----------


MACHINERY INSURANCE 
 ACRE 6.75 1.00 6.75 ----------


TRACTORS DEPRECIATION 
 ACRE 7.80 1.00 7.80 ----------


TRACTORS INTEREST ACRE 9.72 1.00 9.32 ----------

TRACTORS INSURANCE ACRE 
 2.01 1.00 2.01 ----------


IRRIGATION DEPRECIATION ACRE 8.64 
 1.00 8.64 ----------


IRRIGATION INTEREST ACRE 1.68 
 1.00 1.68 ----------


TAXES (LAND) ACRE 21.60 1.00 21.60 ----------


INTEREST ON INVESTMENT ACRE 1866.98 0.11 205.37 ----------


LAND (NET RENT) ACRE 110.00 1.00 110.0 ---------

438.23.. -
TOTAL FIXED COSTS 


s 983.09 	 ----------TOTAL COSTS 


--...................................-------------------------------------------



----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------

-------------------- ---------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------

TABLE 9. 1983 ESTIMATED PER ACRE COSTS OF
 
PRODUCING ASPARAGUS
 

VARIABLE COST 

TOTAL FUEL OIL ........................ TOTAL 

MACH. LABOR FIXED LUBEAND, MACH. VARIABLE TOTAL 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST 

$ f $ s I s I 

5.60 12.14
BEAT FERNS 60 HP, ROTARY MOUER 	 MAR 0.37 0.45 6.54 3.37 2.23 

5.00 24.00 29.00 29.00
FERTILIZE CUSTOM FERT. APPLIC. 	 MAR 


MAR 0.15 0.18 2.31 1.24 0.90 30.31 32.46 34.77
APPLY HERBICIDE 60 HP. PTO SPRAYER 

10.00 27.61
ROTOVATE 60 HP, 5' ROTOVATOR 	 MAR 0.69 0.83 17.60 5.85 4.16 


0.50 	 0.50 0.50
DITCH MAINTENANCE HAND LABOR 	 MAR 

4.80 10.32 3.60 24.00 37.50 	 65.10 75.42
RILL IRRIGATE APRIL-SEPTEMBER 


CUT HAND HARVEST (APRIL-MAY) 	 MAY 390.00 3.46 393.46 393.46
 
6.02 11.96
SWAMP 60 HP, TRAILER 	 MAY 0.44 0.54 5.93 3.33 2.69 


10.00 	 10.00 10.00
HARVEST hARVEST SUPERVISION 	 MAY 


SPOT SPRAY 60 HP, PTO SPRAYER 	 JUNE 0.01 0.02 0.23 0.12 0.09 4.50 4.71 4.95
 

4.16 	 9.70 19.60
CULTIVATE 60 HP, I-ROU LILLISTON 	 JUNE 0.69 0.83 9.89 5.54 

5.00 11.80 16.80 16.80
INSECT CONTROL CUSTOM SPRAYING 	 AUG 


SPOT SPRAY 60 HP, PTO SPRAYER 	 AUG 0.01 0.02 0.23 0.12 0.09 6.30 6.51 6.75
 

39.43 27.50 	 66.93 115.14
PICKUP 3/4 TON 	 SEASON 5.00 5.50 48.20 

60.00
MISCELLANEOUS TEL..UTIL.,LEGAL.ACCTG..ETC. 	 SEASON 60.00 60.00 


INTEREST OPERATING CAPITAL 	 SEASON 
 6.85 	 6.85 6.85
 
21.60
TAXES REAL ESTATE 	 ANNUiiL 21.60 


313.00
INTEREST AMORTIZED INVESTMENT COST 	 SEASON 313.00 

110.00
LAND NET RENT 	 SEASON 110.00 


TOTAL PER ACRE 	 7.37 13.16 545.87 62.62 65.82 514.85 80.38 723.67 1269.54
 



TABLE 10. GUMMARY OF THE PER ACRE COSTS OF
 
PRODUCING ASPARAGUS 

PRICE OR VALUE OR YOUR 
UNIT COST/UNIT OUANTITY COST FARM 

VARIABLE COSTS 
PREHARVEST 

CUST. FERT. APPL 
NITROGEN 
DITCH MAINT. 
PRINCEP 1/ 
TREFLAN 
ROUNDUP 
CUSTOM SPRAYING 
DISYSTON 
ROUNDUP 
MISCELLANEOUS 
IRRIG. CHARGE 
MACHINERY REPAIR 
MACHINERY FUEL 
MACHINERY LUSE 
TRACTORS REPAIR 
TRACTORS FUEL 
TRACTORS LUSE 
IRRIGATION REPAIR 
LABOR(TRACTOR A MACHINERY) 
LABOR(IRRIGATION) 
INTEREST ON OP. CAP. 

ACRE 
LIS. 
HR. 
LIS. 
LS. 
LIS. 
ACRE 
LS. 
LIS. 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
HOUR 
HOUR 
DOL. 

5.000 
0.300 
5.000 
4.480 
11.250 
18.000 
5.000 
7.870 
18.000 
60.000 
37.500 
12.67 
25.60 
3.94 
2.49 
9.64 
1.45 
3.60 
5.00 
5.00 
0.13 

1.00 
90.00 
0.10 
3.00 
1.50 
0.25 
1.00 
1.50 
0.35 
1.00 
2.00 
1.00 
1.00 
2.00 
1.00 
2.00 
2.00 
1.00 
7.83 
4.80 

52.69 

5.00 
24.00 
0.50 
13.44 
16.89 
4.50 
5.00 
11.80 
6.30 

60.00 
37.50 
12.6;L 
25.60 
3.84 
2.49 
9.64 
1.45 
3.60 
39.13 
24.00 
6.85 

SUBTOTAL, PRE-HARVEST 34.19 --

HARVEST COSTS 
HARY-HAND CUSTOM 
HAND TOOLS 
HARV-SUPERVISION 
MACHINERY REPAIR 
TRACTORS REPAIR 
TRACTORS FUEL 
TRACTORS LUSE 
LAPOR(TRACTOR I MACHINERY) 

CUT. 
ACRE 
HR. 
ACRE 
ACRE 
ACRE 
ACRE 
HOUR 

13.000 
3.460 
5.000 
0.19 
0.58 
2.23 
0.33 
5.00 

30.00 
1.00 
2.00 
1.00 
1.00 
1.00 
1.00 
0.54 

$ 
390.00 

3.46 
10.00 
0.19 
0.58 
2.23 
0.33 
2.69 

SUBTOTAL, HARVEST $ 409.48 

TOTAL VARIABLE COST S 723.67 

FIXED COSTS 
MACHINERY DEPRECIATION 
MACHINERY INTEREST 
MACHINERY INSURANCE 
TRACTORS DEPRECIATION 
TRACTORS INTEREST 
TRACTORS INSURANCE 
IRRIGATION DEPRECIATION 
IRRIGATION INTEREST 
TAXES (LAND) 
AMORTIZED ESTAB. COST 
LAND (NET RENT) 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

33.72 
31.35 
6.75 
7.80 
9.32 
2.01 
8.64 
1.66 

21.60 
2250.87 
110.00 

s 
1.00 33.72 
1.00 31.35 
1.00 6.75 
1.00 7.80 
2.00 9.32 
2.00 2.01 
1.00 8.64 
1.00 1.68 
1.00 21.60 
0.13906 313.00 
1.00 110.00 

TOTAL FIXED COSTS 4-.- ---

TOTAL COSTS $1269.54 

I/ IT IS RECOMMENDED THAT IN ALTERNATE YEARS KARNEX BE APPLIED AT 3 LBS/ACRE.
 



TABLE 11. 1983 ESTIMATED PER ACRE COSTS OF 

ESTABLISHING ASPARAGUS NURSERY STOCK 
FOR THE LIFT-DROP METHOD 

VARIABLE COST 

TOTAL FUEL.OIL, TOTAL 
MACH. LABOR FIXED LUBEAND, MACH. VARIABLE TOTAL 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST 

$ $ $ $ $ $ 

SPRAY WEEDS 60 HP, PTO SPRAYER OCT 0.15 0.18 2.31 1.24 0.90 67.50 69.64 71.95 

DISK 100 HP, 13' DISK APR 0.20 0.24 10.51 2.55 1.22 3.77 14.28 
PLOW 100 HP, 3-18" PLOW APR 0.60 0.73 26.96 7.44 3.65 11.09 38.05 
FERTILIZE CUSTOM APPLICATION APR 5.00 813.00 93.00 93.00 
PREPARE SEEDBED 100 HP, 12- ROLLING HARROW (2X) APR 0.57 0.69 31.74 7.20 3.47 10.67 42.40 
PLANT 60 HP, 3-ROW PLANTER MAY 0.21 0.26 4.90 1.78 1.30 25.00 28.08 32.98 

DITCH MAINTENANCE HAND LABOR MAY 0.50 0.50 0.50 
RILL IRRIGATE MAY-AUGUST 3.60 7.74 2.70 18.00 37.50 58.20 65.94 
SPRAY WEEDS 60 HP, PTC SPRAYER MAY 0.15 0.18 2.31 1.24 0.90 12.88 15.02 17.33 

SPRAY WEEDS 60 HP, PTO SPRAYER JUNE 0.15 0.18 2.31 1.24 0.90 5.50 7.64 9.95 
CULTIVATE 60 HP. 3-ROU CULTIVATOR JUNE 0.21 0.26 4.45 1.74 1.30 3.04 7.49 
SPRAY WEEDS 60 HP, PTO SPRAYER JULY 0.15 0.18 2.31 1.24 0.90 7.00 9.14 11.45 
CULTIVATE 60 HP, 3-ROW CULVATOR JULY 0.21 0.26 4.45 1.74 1.30 3.04 7.49 
SPRAY INSECTS 60 HP, PTO SPRAYER JULY 0.15 0.18 2.31 1.24 0.90 7.87 10.01 12.32 

SPRAY WEEDS 60 HP, PTO SPRAYER AUG 0.15 0.18 2.31 1.24 0.90 7.00 9.14 11.45 
CULTIVATE 60 HP, 3-ROW CULTIVATOR AUG 0.21 0.26 4.45 1.74 1.30 3.04 7.49 

HOE WEEDS HAND LABOR AUG 30.00 30.00 30.00 
SPRAY INSECTS 60 HP, PTO SPRAYER SEPT 0.15 0.18 2.31 1.24 0.90 7.87 10.01 12.32 

CULTIVATE 60 HP, 1-ROW LILLISTON SEPT 0.69 0.83 9.89 5.54 4.16 9.70 19.60 

FICKUP 3/4 TON SEASON 0.25 0.28 2.41 1.97 1.38 3.35 5.76 

MISCELLANEOUS TEL.,UTIL.,LEGAL.ACCTG.,ETC. SEASON 60.00 60.C0 60.00 
INTEREST OPERATING CAPITAL SEASON 14.30 14.30 14.30 

TAXES REAL ESTATE ANNUAL 9.60 9.60 

LAND NET RENT SEASON 110.00 1 110.00 

TOTAL PER ACRE 4.22 8.68 243.25 43.09 43.40 117.30 258.62 462.40 705.65 



TABLE 12. SUMMARY OF THE PER ACRE COSTS OF
 
ESTABLISHING ASPARAGUS NURSERY STOCK
 
FOR THE LIFT-DROP METHOD
 

..................................................................................
 

.................................................................................
 

VARIABLE COSTS 

ROUNDUP 

CUST. FERT. APPL 

NITROGEN 

PHOSPHATE 

ZINC 

ASPARAGUS SEED 

DITCH MAINT. 

IRRIG. CHARGE 

PARAOUAT 

2.4-D 

LOROX 

DISYSTON 

LOROX 

DISYSTON 

MISCELLANEOUS 

HAND HOEING 

MACHINERY REPAIR 

MACHINERY FUEL 

MACHINERY LUBE 

TRACTORS REPAIR 

TRACTORS FUEL 

TRACTORS LUBE 

IRRIGATION REPAIR 

LABOR(TRACTOR A MACHINER') 

LABOR(IRRIGATION) 

INTEREST ON OP. CAP. 


TOTAL VARIABLE COST 


FIXED COSTS 

MACHINERY DEPRECIATION 

MACHINERY INTEREST 

MACHINERY INSURANCE 

TRACTORS DEPRECIATION 

TRACTORS INTEREST 

TRACTORS INSURANCE 

IRRIGATION DEPRECIATION 

IRRIGATION INTEREST 

TAXES (LAND) 

LAND (NET RENT) 


TOTAL FIXED COSTS 


TOTAL COSTS 


PRICE OR VALUE OR YOUR 
UNIT COST/UNIT OUANTITY COST FARM 

$ 
LBS. 18.000 3.75 6.50 
ACRE 5.000 1.00 5.00 
LBS. 0.300 100.00 30.00 
LBS. 0.320 150.00 48.00 
LBS. 1.000 10.00 I0.00 
LBS. 10.000 2.50 25.00 
HR. 5.000 0.10 0.50 
ACRE 37.500 i.00 37.50 
OT. 12.880 1.00 12.88 
LBS. 5.500 1.00 5.50 
LBS. 7.000 1.00 7.00 
LBS. 7.070 1.00 7.82 
LBS. 7.000 1.00 7.00 
LBS. 7.870 1.00 2.87 
ACRE 60.000 1.00 60.00 
HR. 5.000 6.00 30.00 
ACRE 5.48 1.00 5.48 
ACRE 1.28 1.00 1.28 
ACRE 0.19 1.00 0.19 
ACRE 6.18 .00 6.18 
ACRE 23.70 1.00 23.70 
ACRE 3.55 1.00 3.55 
ACRE 2.70 1.00 2.70 
HOUR 5.00 5.08 25.40 
HOUR 5.00 3.60 18.00 
DOL. 0.13 109.98 14.30 

s 462.40 

$ 
ACRE 21.23 1.00 21.23 
ACRE 19.74 1.00 19.74 
ACRE 4.25 1.00 4.25 
ACRE .28.84 1.00 28.84 
ACRE 34.43 1.00 34.43 
ACRE 7.42 1.00 7.42 
ACRE 6.48 1.00 6.48 
ACRE 1.26 1.00 1.26 
ACRE 9.60 1.00 9.60 
ACRE 110.00 1.00 110.00 

$243.25 

$ 705.65 



TABLE 13. 1983 ESTIMATED PER ACRE COSTS 
FOR FIRST-YEAR ASPARAGUS USING 

THE LIFT-DROP METHOD 

VARIABLE COST 

TOTAL FUEL,OIL, TOTAL 
MACH. LABOR FIXED LUBE,AND, MACH. VARIABLE TOTAL 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST 

$ $ $ $ S S S 

BEAT FERNS 60 HP, ROTARY MOUER MAR 0.37 0.45 6.54 3.37 2.23 5.60 12.14 
FERTILIZE CUSTOM FERTILIZER APPLIC. MAR 5.00 30.00 35.00 35.00 

LIFT-DROP CUSTOM LIFT-DROP MAR 95.00 95.00 95.00 
SPRAY UEEDS 60 HP, PTO SPRAYER MAR 0.15 0.18 2.31 1.24 0.90 16.88 19.02 21.33 
INCORP. HERB. 60 HP, 1-ROU LILLISTON MAR 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
DITCH MAINTENANCE HAND LABOR APR 0.50 0.50 0.50 

RILL IRRIGATE APRIL-SEPTEMBER 5.40 il.61 4.05 27.00 37.50 68.55 80.16 
CULTIVATE 60 HP, 1-ROU LILLISTON APR 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
SPRAY UEEDS 60 HP. PTO SPRAYER APR 0.15 0.18 2.31 1.24 0.90 7.00 9.14 11.45 

CULTIVATE 60 HP, 1-ROU LILLISTON MAY 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
SPRAY INSECTS 60 HP, PTO SPRAYER JUNE 0.15 0.18 2.31 1.24 0.90 7.87 10.01 12.32 
CULTIVATE 60 HP, 1-ROW LILLISTON JUNE 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
SPOT SPRAY 60 HP, PTO SPRAYER. JUNE 0.01 0.02 0.23 0.12 0.09 6.30 6.51 6.75 
HAND HOE HAND LABOR JUNE 30.00 30.00 30.00 
CULTIVATE 60 HP, 1-ROU LILLISTON JULY 0.69 0.83 9.89 5.54 4.16 9.70 19.60 

SPOT SPRAY 60 HP, PTO SPRAYER AUG 0.01 0.02 0.23 0.12 0.09 6.30 6.51 6.75 
CULTIVATE 60 HP, 1-ROU LILLISTON AUG 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
SPRAY INSECTS 60 HP, PTO SPRAYER SEPT 0.15 0.18 2.31 1.24 0.90 7.87 10.01 12.32 
CULTIVATE 60 HP, 1-ROU LILLISTON SEPT 0.69 0.83 9.89 5.54 4.16 9.70 19.60 
PICKUP 3/4 TON SEPT 0.25 0.28 2.41 1.97 1.38 3.35 5.76 
MISCELLANEOUS TEL.,UTIL.,LEGAL,ACCTG.,ETC. SEPT 60.00 60.00 60.00 

INTEREST OPERATING CAPITAL SEASON 15.26 15.26 15.26 

TAXES REAL ESTATE ANNUAL 9.60 9.60 
INVESTMENT INTEREST ON ACCUMULATED INVESTMENT SEASON 77.62 I 77.62 
LAND NET RENT SEASON 110.00 110.00 

TOTAL PER ACRE 6.06 12.70 296.72 53.41 63.52 243.26 82.21 442.40 739.13 



TABLE 14. SUMMARY OF THE PER ACRE COSTS
 
FOR FIRST-YEAR ASPARAGUS USING
 
THE LIFT-DROP METHOD
 

-----------------------------..---------------------------------------------------


PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT OQlANTIfY COST FARM
 

---------------------------------------- I--------------------------

VARIABLE COSTS f 
CUST. FERT. APPL ACRE 5.000 1.00 5.00 
NITROGEN LBS. 0.300 100.00 30.00 
CUST. LIFT-DROP ACRE 95.000 1.00 95.00 
TREFLAN LBS. 11.250 1.50 16.88 
DITCH MAINT. ACRE 5.000 0.10 0.50 
IRRIG. CHARGE ACRE 37.500 1.00 37.50 
LOROX LBS. 7.000 1.00 7.00 

DISYSTON LBS. 7.870 1.00 7.87 
ROUNDUP LBS. 18.000 0.35 6.30 
HAND HOEING HR. 5.000 6.00 30.00 
ROUNDUP LBS. 18.000 0.35 6.30 
DISYSTON LBS. 7.870 1.00 7.87 
MISCELLANEOUS ACRE 60.000 1.00 60.00 
MACHINERY REPAIR ACRE 6.87 1.00 6.87 
MACHINERY FUEL ACRE 1.28 1.00 1.28 
MACHINERY LUBE ACRE 0.19 1.00 0.19 
TRACTORS REPAIR ACRE 7.53 1.00 7.53 

TRACTORS FUEL ACRE 29.12 1.00 29.12 
TRACTORS LUBE ACRE 4.37 1.00 4.37 
IRRIGATION REPAIR ACRE 4.05 1.00 4.05 
LABOR(FRACTOR A MACHINERY) HOUR 5.00 7.30 36.52 
LABOR(IRRIGATION) HOUR 5.00 5.40 27.00 
INTEREST ON OP. CAP. DOL. 0.13 117.42 15.26 

TOTAL VARIABLE COST S 442.40
 

FIXED COSTS $
 
MACHINERY DEPRECIATION ACRE 19.23 1.00 19.23
 
MACHINERY INTEREST ACRE 17.88 1.00 17.88
 
MACHINERY INSURANCE ACRE 3.85 1.00 3.85
 
TRACTORS DEPRECIATION ACRE 19.14 1.00 19.14
 
TRACTORS INTEREST ACRE 22.86 1.00 22.86
 
TRACTORS INSURANCE ACRE 4.92 1.00 4.92
 
IRRIGATION DEPRECIATION ACRE 9.72 1.00 9.72
 
IRRIGATION INTEREST ACRE 1.89 1.00 1.89
 
TAXES (LAND) ACRE 9.60 1.00 9.60
 
INTEREST ON INVESTMENT ACRE 705.65 0.11 77.62
 
LAND (NET RENT) ACRE 110.00 1.00 110.00
 

TOTAL FIXED COSTS $ 296.72
 

TOTAL COSTS $ 739.13
 



---- -----------------------------------------------------------------------------------------------

---- -----------------------------------------------------------------------------------------------

---- -----------------------------------------------------------------------------------------------

TABLE 15. SUMMARY 	OF THE NET INVESTMENT FOR THE ESTABLISHMENT YEARS FOR ASPARAGUS.
 

Total Cost Investment
 

Production Establish. (Excluding Interest Total Investment
 

Method Year Invest. Int.) Cost Cost Revenue Cost
 

0 923.20 1/ --923.20 

0 1204.92
 

Seeded 	 N.S. 


Transplant 	 1 1204.92 0 1204.92 


2 609.52 132.54 742.06 80.00 662.06
 

3 778.52 205.37 983.89 600.00 383.89
 

2250.87
Total 


705.65
Seeded N.S. 	 705.65 0 705.65 0 


739.13 0 739.13
Lift-Drop 	 1 .. 661.51 77.62 

2 609.52 158.93 768.45 80.00 688.45 

3 778.52 234.66 1013.18 600.00 413.18
 

2546.41
Total 


l/The seeded nursery stock used for transplanting was seeded in 22 inch row widths. The
 

with 100 thousand crowns
revenue generated from this nursery stock would be $1400 per acre 


per acre at $14.00 per thousand.
 



SUMMARY OF PRODUCTION YEAR RECEIPTS, COSTS AND PROFITABILITY PER
TABLE 16. 


ACRE FOR ASPARAGUS
 

Production Level (cwt/acre) 


Price per cwt ($/cwt) 


Total revenue (S/acre) 


Variable costs (S/acre) 


Fixed costs:
 

Machinery & tractors ($/acre) 


Land taxes (S/acre) 


Amortized est. cost (S/acre) 


Net land rent (S/acre) 


Total Cost 


Profit = Revenue minus cost ($/acre) 


Transplant Lift-Drop 

30 30 

40.00 40.00 

1200.00 1200.00 

723.67 723.67 

101.27 101.27 

21.60 21.60 

313.00 354.10 

110.00 ll0.CO 
545.87 586.97 

1269.54 1310.64 

(69.54) (110.64) 



TABLE 17. PROFIT LEVEL (S/ACRE) GIVEN VARYING YIELDS AND PRICES FOR ASPARAGUS*
 

PRICE PER CUT 

YIELD $25 $30 $35 $40 $45 $50 $55 $60 $65 $70 

CUT/ACRE 
25 -579.54 -454.54 -329.54 -204.54 -79.54 45.46 170.46 295.46 420.46 545.46 

26 -567.54 -437.54 -307.54 -177.54 -47.54 82.46 212.46 342.46 472.46 602.46 

27 -555.54 -420.54 -285.54 -150.54 -15.54 119.46 254.46 389.46 524.46 659.46 

28 -543.54 -403.54 -263.54 -123.54 16.46 156.46 296.46 436.46 576.46 716.46 

29 -531.54 -386.54 -241.54 -96.54 48.46 193.46 338.46 483.46 628.46 773.46 

30 -519.54 -369.54 -219.54 -69.54 80.46 230.46 380.46 530.46 680.46 830.46 

31 -507.54 -352.54 -197.54 -42.54 112.46 267.46 422.46 577.46 732.46 887.46 

32 -495.54 -335.54 -175.54 -15.54 144.46 304.46 464.46 624.46 784.46 944.46 

33 -483.54 -318.54 -153.54 11.46 176.46 341.46 506.46 671.46 836.46 1001.46 

34 -421.54 -301.54 -131.54 38.46 208.46 378.46 548.46 718.46 888.46 1058.46 

35 -459.54 -284.54 -109.54 65.46 240.46 415.46 590.46 765.46 940 46 1115.46 

*PREHARVEST VARIABLE COST = $314.19 PER ACRE 

HARVEST VARIABLE COST.= $19.48 PER ACRE PLUS $13.00 PER CUT 
TOTAL FIXED COST = $545.87 PER ACRE 



A1622 

CULTIVARS 

SOIL AND FERTILITY 

Table 1, 

Commercial
 
Asparagus Production
 
J.A. Schoenemann, L.G. Bundy, L.K. Binning, J.A. Wyman, 
W.R. Stevenson, K.P Schmidt and H.C. Harrison 

Asparagus is grown for fresh market, especially near urban centers in the southeastern 
and lakeshore counties. It is well suited for frc;-zing and canning and merits greater
consideration as a processing crop inWisconsin. Most plantings are relatively small. 
Larger acreages require mechanical harvesting methods. 

Mary Washington is the most widely grown and generally available cultivar. It tolerates 
rust and when properly grown produces good yields of high quality spears. 'Waltham 
Washington' and 'Martha Washington' also tolerate rust but are not as available. 

Several hybrid male cultivars have be:ln developed and are in trial plantings in Wiscon
sin. Two will be available for commeroial use--Uersey Giant' and 'Greenwich. However, 
due to seed failure it will probably be 1989 before most growers can obtain seed. 

Inthe interim, three hybrids you may wish to try are 'UC 157', 'Centennial', and 'Rutgers 
Syn 4, which is composed of 700V/ male plants. 

All three hybrids cost more than conventional, open-pollinated varieties, but they are 
also substantially higher yielding, giving as much as 11/2 times the yield of Waltham 
Washington and Martha Washington cultivars. Yields from IJersey Grant' and 'Green
wich' are approximately double those of open-pollinated cultivars. 

Choose light to medium loams that are deep, fertile, and well drained. Sandy soils pro
duce good yields providing there isadequate irrigation and fertilization, but the 
asparagus may be hard to clean. Fertilize the first year and near the end of harvest 
thereafter. 

Thorough soil preparation isessential. Fall plowing isbest. Determine corrective lime 
and fertilizer needs by testing the soil. Adjust soils to at leabt oH 6.6 by using dolomitic 
limestone, especially on sandy soils. Broadcast fertilizer and any manure or other 
organic matter, and plow under before planting. 

After the first season, broadcast any manure or organic matter and the amount of fer
tilizer recommended inTable 1.Work into the soil along with old tops as soon as the 
soil isdry enough but before growth starts. Cneck boron levels by soil test. 

Maintenance fertlizer-broadcast annually early in spring 

Soil test K 

Sandy and 
Organic N to P20 5 to Grganic (20 tp 
mter apply Soil test P apply soils Other soils apply 

pounds per acreT/A 
0-20 80 0-150 10 0-400 0-450 20 

21-35 60 151-200 5 401-500 451-600 10 
36.75 40 Over 200 0 Over 500 Over 600 0 

Over 75 20 

On sandy soils, apply half of the nitrogen early in the spring and the remaining half 
after the last harvest. Reduce the nitrogen recommendations by 4 lb for every ton of 
manure applied. 



PLANTING Permanent plantings in Wisconsin are usually started with vigorous, healthy, year-oldplants. Direct seeding has been tried in Wisconsin on a limited basis. Some growers
may wish to try this method. Plug production of seedlings isalso being done on alimited basis and will likely increase in future years as male hybrid seed becomes
increasingly available. 

To start permanent plantings from direct seeding, sow seeds in double rows 12 inchesapart with 5 feet between the double row centers. Plant seeds-1 inch deep with 3to4 inches between seeds in the rows-at the bottom of a furrow 18 inches wide and 6 to
8 inches deep. Use 2 to 3 lb seed/A. 
To produce plants for transplanting, sow seeds in early spring about 1inch deep and2 inches apart in rows 18 to 20 inches apart. This takes 4 to 5 lb seed/A, and each
pound produces about 10,000 plants. Seeds germinate best at a soil temperature of 
60 to 850 F. 

To speed germination, soak seeds in warm water (about 900 F) for 4 to 5 days beforeplanting. Add afew radish seeds to provide early plants to mark the rows for cultivation.
Sidedress with 75 to 125 lb ammonium nitrate about mid-June for rapid growth of large
vigorous plants. The follow;;.y spring, lift and reset plant§ in a permanent location. 
One-year-old plants should be dug or plowed out and handled carefully to avoidexcessive injury to the crown and fleshy roots. Transplant only large, vigorous, healthyplants. Set plants upright 18 to 24 inches apart in furrows 36 to 48 inches apart and6 to 8 inches deep. Cover the plants evenly with 2to 3 inches of soil and fill the furrowsgradually as the plants grow. Poor stands result if plants are covered too deeply at thestart. Ridge the soil moderately over the rows after the plants are well established. 

1.Set the plants upright in wide 8.
 
furroia, 6 to 8 inches deep, with
 
the root,, spread.


2. Cover with 2 inches of soil. 
3 and 4.Gradually fill the furrow as

the plants grow. 3 	 4 

WEED CONTROL 	 Control weeds by proper soil management and careful herbicide use. Avoid planting
asparagus in soils infested with perennial weeds, such as Canada thistle, quackgrass,and fld bindweed (creeping Jenny), or eliminate these weeds bafore planting. Of theherbicides described below, only chloramben (Arrben), fluazifop-P-butyl (Fusilade), and'terbacil (Sinbar) are registered for use during the establishment year. The rest of the
herbicides are registeied for use on established asparagus only. 
Chlotamben (Amiben DS, Liquid, Granular) is registered for use during establishment of seedling asparagus. To control annual weeds, apply 2.7 Ib/A of active ingredient (36 lb Amiben DS/A, 6 qt Amiben Liquid/A, 30 lb Amiben Granular/A) as soon as 

Letters signify formulation types: D-dust, OF-dry flowable, DS--dry soluble, EC-emulsiflab,d
concentrate, L-walor soluble liquid, M-microoncapsulated, WP--wettable powder. 

2 



possible after asparagus seed is planted and before weeds emerge. Do not use 
Amilen on light sandy soil. After treatment irrigate with 1/2 inch water for maximum 
weed control. Do not disturb the soil following treatment. 

Slmazine (Princep 80WP, 4L, Caliber 90) at 2 to 4 lb/A of active ingredient (2.5 to 5 lb 
Princep 80WP/A, 2 to 4 qt Princep 4JA, 2.2 4.4 lb Princep Caliber 90/A) will control 
annual weeds. Apply once annually to establi,.,ed beds in the early spring after disking 
and before weeds emerge or following harvest after wecds are removed. Spring 
applications must be made at least 3 days before the first cutting. Use the lower rate on 

coarse-textured soil or soils low in organic matter. Due to the danger of residue to crops 
that follow, do not treat asparagus the last season before the bed is destroyed. 

Metribuzln Lexone 4L, DF; Sencor 4, DF) at 1 to 2 lb/A of active ingredient controls 
most annual weeds. Lexone is registered for a single preemergence application. 
Sencor is registered for a single preemergence application or a split application 
preemergence and postharvest. Do not exceed the maximum annual rate of 2 lb active 
ingredientlA (4pt Lexone 4LJA, 2.66 lb Lexone DF/A, 4 pt Sencor 4/A, or 2.66 lb Sencor 
DF/A). Do not apply metribuzin to newly seeded asparagus or to young plants during 
the first growing season after setting crowns. Check the labels for restrictions on crop 
rotation. 

For a single preemrgence treatment, apply 2 to 4 pt Lexone 41JA, 1.33 to 2.66 lb Lex
one DF/A, 2 to 4 pt Sencor 4/A, or 1.33 to 2.66 Sencor DF/A. The correct rate is deter
mined by the soil texture and weeds present. Check the label. Make a single applica
tion in early spring before asparagus speam or ferns emerge. If the bed is to be disked, 
apply after disking. Best results occur if moisture is supplied by rainfall or irrigation 
within 2 weeks of treatment. Do not apply within 14 days of harvest. 

For split applcations, apply 1 to 2 pt Sencor 4/A or 0.66 to 1.33 lb Sencor DF/A pre
emergence b.fore spears or ferns emerge. Apply after disking. Do not apply within 
14 days of har6t. Follow with a postharvest application at 2 to 3 pt Sencor 4/A or 
1.3 to 2 lb Sencor DF/A. Use the higher rates it areas with severe grass infestation. Do 
not exceed the maximum annual rate (4 pt Sencor 4/A or 2.66 lb Sencor DF/A) in one 
crop season. Do not apply until after the last harvest of spears but before fern 
emergence. 

Napropamlde (Devrinol 5OWP) at 4 lb/A of active ingredient controls annual weeds. 
Apply 8 lb Devrinol 5(YWP/A to established asparagus in early spring after disking but 
prior to weed emergence. Do not apply Devritol to frozen ground or to soils with more 
than 10% organic matter. Incorporate or irrigate withn 24 hours if no rainfall occurs. Do 
not apply more than once per soason. Do not plant crops not specified on the label 
within 12 rnonths of the last De%'rinol application. 

Turbacll (SInLar 80WP) at 0.8 to 2.4 Ib/A of active ingredient (1 to 3 lb Sinbar 80WP/A) 
controls annual weeds. For asparagus established at least ono growing season, apply 
1.5 to 2 lb Sinbar 80WP/A prior to spear emergence. Application may be made 
immediately after clean cutting. Apply before weeds emerge or to small weeds (less 
than 2 Inches tall). Do not harvest aspnragus within 5 days of treatment. During the 
e^,tellishment year, Sinbar may be applied to direcitseeded asparagus. Plant seed 1 to 
12 inches deep. Sprear, a band of activated charcoal directly over the seeding row and 
follow with a single application 1 to 2 lb Sinbar 80WP/A. Do not use on areas where 
subsoil or roots are exposed. Do not apply Sinbar to asparagus that i"diseased or 
lacking in vigor. Areas treated with Sinbar may be planted to asparagus 1 year'after 
treatm3nt. Otherwise, do .ot replant to any other crop within 2 years of last Sinbar 
application. 

Glyphosate (Roundup) at 2 lb/A of active ingredient (2 qt Roundup/A) is particularly 
effective on perennial grasses such as quackgrass. It is important to apply Roundup at 
the correct rate and when perennial weeds are at the optimum stage of growth for treat
ment. This information is included on the label. On established asparagus, apply 
Roundup after the weeds emerge bu, before the crop emerges. Do not apply within 
1 week before the first spears emerje. Alternatively, apply after the last harvest when all 
spears have been removed. If spea.rs are allowed to regrow after the last harvest, delay 
application until ferns have developed. Apply as a directed or shielded spray beneath 
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INSECT CONTROL 


the ferns. Do not spray lower portion of the stems. Roundup is not selective. Direct con
tact of the spray with asparagus ferns, stems, or spears may result in serious crop 
injury. Roundup does not provide residual weed control. 

Heavy rainfall or irrigation within 6 hours of Roundup treatment may reduce its effec
tiveness. Heavy rainfall or irrigation within 2 hours of treatment may wash the herbicide 
off the weed foliage, and repeat treatment may be required. Roundup may react with 
galvanized steel or unlined steel (except stainless steel) containers to produce a highly 
combustible hyo.ogen gas mixture. Read the label carefully before mixing or applying
it. Do not plant crops other than those on the label within 1 year of the last Roundup 
treatment. 

Fluazifop-P-butyl (Fusllade 2000) at 0.25 to 0.375 lb/A of active ingredient controls 
grass weeds after they emerge. Do not apply Fusilade to asparagus from which spears
will be harvested within 1 year. Fusilade is only registered for application to non-bearing 
asparagus. App!y Fusilade to actively growing grasses before they exceed the recom
mended growth stages shown on the label. Treat quackgrass when it is 6 to 10 inches 
tall. Spray annual grasses when 2 to 8 inches tall and before tillering and/or heading.
Use 2 to 3 pt Fusilade 2000 (32 to 48 f1oz Fusilade 2000) per acre. Always add one of 
the following to finished spray volume: 1%crop oil concentrate or 0.25% nonionic sur
factant. Spray to obtain thorough coverage of grass foliage, but not to run-off. Repeat 
treatments may be necessary for season-long grass control. Control symptoms-loss of 
vigor, yellowing, and/or reddening and necrosis-are generally observed within 1 to 
3 weeks. Do not apply Fusilade if rainfall is expected within 1 hour. Fusilade is currently 
labeled for application to non-bearing asparagus and for site preparation prior to 
transplanting. 

Alkanolamlne salts of 2,4-D (Formula 40) will control morning glory and certain other 
broadleaf weeds. Apply 1.5 to 2 qt/A in 60 gal of water for ground application. Apply on 
actively growing weeds, usually in April or May. If spears are present, treat immediately 
after cutting. Make no more than two applications during the harvest season and thesq 
should be spaced at least 1 month apart. Spears contacted by spray may be mal
formed; cut these spears immediately and discard. Postharvest sprayi% should only be 
by ground equipment using drop nozzles to avoid spraying the ferns. 

To control quackgrass, apply dalapon at 7.5 lb/A of active ingredient (10 lb Dowpon MAY 
before the first cutting of asparagus and again 3 weeks later as needed. The 
quackgrass should have 6 to 8 inches of new growth at treatment. For spot spraying of 
quackgrass patches, apply 1 lb Dowpon M in 10 gal of water. Slmazine at 4 lb active 
ingredient/A will also give some quackgrass control. 

Check the Plant Pest Profiles available at your county agent's office for more informa
tion on asparagus weed control, including herbicide use. Also, consult product labels 
for further information and follow product dire.-tions carefully. 

Asparagus has only a few insect problems. Treatment should only be applied when the 
insects or their damage is first encountered. 

Two asparagus beetles, the common and the twelve-spotted, damage aspare-us by
gnawing holes in the spears, laying egg3, and feeding on the top of seedlli,ys or older 
plants. Both the adults and the greyish wormy larvae will damage plants. Apply one of 
4ie following insecticides up to 1 day before harvest at the suggested rates of actual 
Insecticide/A: 1 lb carbaryl (Sevin WP, D); 1/4 lb rotenone WP, D; 1 lb malathion WP, 
EC, D; methoxychlor EC at 2 to 4 lb or 1/2 qt/A (3-day harvest restriction); or permethrin 
(Ambush) 0.05 to 0.1 lb (3-day harvest restriction). 
The blue asparagus aphid will build up on individual pla.nts and cause the plants to wilt 
and take on a bushy, brooming appearance. Natural enemies of the aphid will often 
control the problem, or plants can be spot treated with malathion. 

tworms will feed on developing spears. If cutworms appear, carbaryl (Sevin) bait can 
applied at 40 lb of bait/A, or permethrin (Ambush 25WP) can be sprayed at 0.05 to 

0.1 lb ai/A. 
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DISEASE CONTROL 	 Asparagus rust isfound wherever asparagus Isgrown and isconsidered a damaging 
disease of this crop. All above-ground plant parts are affected. The most destructive 
phase of the disease ischaracterized by reddish-brown pustules on stems and leaves. 
The pustules turn dark brown to black as the season advances. To control asparagus 
rust, cut infected plants at ground level In late fall or late winter and destroy. Spray with 
mancozeb 8OWP at 2 lb/A as postharvest applications or to young plantings that will not 
be harvested. 

Fusarium root rot weakens or kills asparagus plants and thus reduces stand and yield.
The Fusarium fungus incites a reddish-brown discoloration of the water-conducting 
vessels inroots and stems. Infected plants turn yellow, are stunted, and may wilt 
especially during warm periods in July and August. Plants produced under ideal condi
tions for good growth are seldom infected. The disease can be destructive when plants 
are weakened from overcutting, insect injury, injury from cultivation or herbicides, and 
from poor growth due to poor soil drainage, Improper fertility, drought, or freezing. For 
control, choice of field location isvery important so that plant stress in subsequent 
years isavoided. Selection of wilt-tolerant varieties can be helpful in control. 

HARVESTING 	 Do not harvest asparagus regularly until the plants are wellbstablished in apermanent 
location. Avery light harvest of the larger, thicker spears (two to three cuttings) may be 
made the second spring after setting plants. Don't take full harvests (up to 6 to 
8weeks) until after the third or fourth season. Harvesting from plants started from direct 
seedlings should not begin until the fourth season. 

To harvest for fresh market, cut the spears 1 to 2 inches below ground when spears are 
6 to 8 inches tall, or just before the leaf bracts at the tip begin to open. Spear
diameters should range from 3/8 to 3/4 inch. There are knives designed for cutting 
asparagus below ground and baskets suitable for handling the spears. 

For home use or processing, cut or break spears at the soil surface. This avoids 
injuring spears Ptill below the surface and eliminates having to remove and dispose of 
the tough, unpalatable, lower part of the spear. Breaking or cutting above ground may
be equally profitable for grower and processor when prices are properly adjusted. This 
method might also be used when asparagus is sold insmall consumer packages. How
ever, cut the bases squarely and evenly as you prepare the spears for sale. 

Fresh asparapus keeps best at 320 to 360 Fand 95% relative humidity. Asparagus is 
highly perishable. Market as soon as possible after harvest. 
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SOME THOUGHTS ON THE LENGTH OF ASPARAGUS CUTTING SEASON 

By Darrel Bienz, Professor and Horticulturist
 

Washington State University
 

Pullman, WA
 

At this time of year asparagus growers face the dilenma of when to stop har
vesting. On one hand, a few extra days of harvest might help to pay off one more 
debt; on the other those few extra pounds that an extended harvest might produce 
are not worth jeopardizing the planting for future years.
 

It is well to remember that the asparagus planting is like a business. The earnings 
come from the fern in the form of carbohydrates which are manufactured in green 
plant tissue in the presence of light, carbondioxide, water,_and warm temperature.

As in a business, some of the "earnings" of the asparagus plant are used in the 
day-to-day living of the plant--in the growth of its ferns and roots, in the energy 
necessary to translocate water and mineral elements, and in the myriad other functions 
essential to keeping the plant alive. 
Also, as with business, if conditions are
 
favorable, the asparagus plant will produce a surplus of plant food "earnings" which 
are stored as a "savings account" of carbohydrates in the fleshy roots. From the
 
savings account "dividends" in the form of harvested spears are paid to the owner 
and stockholders. Again, as with a business, if too many "dividends" are disperse!
 
(that is, if the harvest season is too long), there may not be enough "capital"
(stored food) remaining to grow the vigorous fern required for the following year's 
crop. 

Research in California has Y.hown that the storage roots of most healthy asparagus

plants possess excellent resistance to Fusarium rot by their ability to form a layer

of resistant wound periderm tissue that restricts the fungus to surface lesions. 
When plants are stressed by overcutting some of the storage roots disintegrate in
ternally. Such roots lose their ability to- restrict infections; the fungus readily 
moves into them and continues on through the water-conducting tissue of the plant 
into the crown.
 

During six years in the 1960's and early 1170's Dr. Clore conducted an ex
periment at Prosser in which maximum long-terat yields were achieved by cessation of
 
cutting by June 21st. Based on Dr. Clore's research and long-time grower observa
tion the general recommendation for asparagus cutting in Central Washington is
 
"don't cut beyond June 20th, and cease cutting whenever the spears become noticeably 
zmaller".
 

There is some risk in relying heavily on a specific date for cessation of
 
asparagus cutting. Date of shoot initiation from the crown depends on winter ard
 
early spring temperature, and elongation of the spear depends on the temperature

after spears emerge. The temperature during all but one of the years of Dr. Clore's
 
study were considerably below the normal spring temperature for Central Washington.

Also, at "lay-by" weeds were chemically controlled in Dr. Clore's experiment, so the
 
field was not cultivated. Not cultivating at "lay-by" reduces utilization of food
 
reserves by the equivalent of 10 to 14 days cutting, compared to the amount that
 
would be used with the usual cultural practices. Also there is some evidence that
 
the newer California and WSU cultivars have a somewhat earlier more concentrated
 
production than do older cultivars. The year-by-year decline of planting! noted by
 
some growers of these cultivars may resuLt from lowering of disease resistance by
 
overcutting during the early years of establishment.
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All this means 
that June 20 should be considered as the latest harvest cut-off

date. 
Several of the most successful growers in the state never cut beyond June 10.
This year, 1983, 
we had a mild winter and one of the earliest beginnings of asparagus harvest on record. Although the spring weather has been somewhat cool, harvest
in most areas has proceeded at a relatively normal pace. This means that the partof the food reserve "bank account" in the fleshy roots of the asparagus planting
that can safely be cut for grower "dividends" may be dispersed somewhat earlier
 
this season. 

As a general recommendation, a grower should consider "lay-by" whenever he har,
achieved a yield equal to the average of his yields of past years in a field thathad relatively heavy fern last fall. 
He should cease cutting even earlier in any
field or part of the field in which fern growth was weak last year, or whenever
the cut spears become noticeably smaller. 

The vigor of the previous season's fern growth is the best easily seen measure
of potential yield. 
Growers should observe and keep a written record of the relative vigor of fern growth in their fields compared to that of previous years and
ccopared to the vigor in fields of other growers. 
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according to processing standards, andTwice-a-Year Harvesting of Asparagus yields ale reported in lb. per acre ofinarketable spears. Except for 1965. tile 

Camnpbell histittle'f)r Agritltuiral'R'etr( h 	 conbined yield from the spring" plus 
iummner harvesting schedule was greaterVillagran. (tialulato. Ale. co 	 than from the spring-only schedule. 

.. hstract. Asparagus plantings in the llalo 
area of Mexico were managed to provide 2 
harvest periods. i.e., 2 vegetative periods and 
I dorinat period per year. Cumulative yields 
for a 5-year period were substantially higher 
fron tie plots harvested twice annually than 
those frot a conventional spring harvest 
schedule. 

In the nalor pr(duction areas of the 
Unted States, asparagus generally is 
harvested for a period of 8 to 14 weeks 
during lhe spring. After tile spring 
harvesttig period, tlie plants are allowed 
to grow in order to accunulate food 
reserves for tlte next crop. Following 
the surinier growt h period, the plants 
may remain do nant for 20 to 25 weeks 
depending ol tie location. In the Bajio 
area of Me x ico near Villagran, 
(Guanaluato, it has been observed that 
asparagus plants remain dormant for 
only about 15 weeks during tie winter, 
[hls suggested the crop might be 
harvested in the spring for several 
weeks, allowing the foliage to grow for 
approxunately 3 nonths and cutting it 
again for a suinnier harvest. The foliage 
could grow then during the fall until it 
became dormant. lhis way we had 2 
harvest periods, i.e., 2 vegetative periods 
and I dornant period each year. [his 
paper reports results front an 
experiment designed Ito compare 
asparagus yields from a conventional 
spring harvesting schedule with a spring 

plus suniner s;chedule in the hlaio area.
 
Recently, rakatori et al (I) reported 

results on yields and plant vigor
 
influenced by tittle and duration of 

cuttings. Results indicated better yields 

by harvesting a continued 60-day period 

than I nmonth in the spring and I month 

in the fall. 

Crowns of the cultivar 'J(-309' were 
planted February I , 1961. at Villagran, 
Guanajuato, Mexico. The experiment 
consisted of 2 harvesting schedules, each 
replicated 6 times in a randomized 
block design. In one schedule, the 
asparagus was harvested only during tile 
spring, wnile tile other schedule was 
harves:ed in the spring and surmimer. 

II an etlort to establish certain limits 
with respect to dates anti duration of 

ie harvesttin periods, changes were 
made during the first 3 years - 1962 
thrrouh 1904 Yields from these early 
years lit. -lo reported. In general, the 
spring harvesting period extended from 
early March to ale April. and tlhe 
i u rri rier neriod front early .\ugust to 

I4et ivl.',i r.,l :'.hilr" I1.0 ;lrrt" . ') i 1 l 

early Septemher. Foliage was normally 
ioeen and full grown when removed for 

1,iiii,,er liivests. 
Ferlilization practices were changed 

r , the experimnit. From 1901 to 
196-1' an application of 100-44-42 l). 
per acre of NP.K was applied annually.
Iluririg 1905 and 1966 this ainntual 
ipplication was supplemented with an 
iddit on oft 50 Ih. per icre of N. In 1967 
(lie Cxperimett was fertilized with 
10- 2-W0 lb. per acre of N,P.K. The 
plots harvesi,"l seliii-annually received 
200 lb. per acre of supplemented N 
after tile summer harvest. In 1968 and 
1161) the experiment was fertilized with 
200 lb. per acre of N after each harvest 
season. The experiment was irrigated at 
intervals of 3 to 4 weeks as required. 

The asparagus was harvested 

although the difference was not 
statistically significant in 1907 T':ahle 
II. luring tile 5 year period, tile 
cornhined yield fron tile spring plus 
itil iii ler harvesting schedule was 

approxioately 65% greater than from 
aprximately 6 garhanhe 
the spring-only schedule. 

Results obtained to date indicate 
substantially higher asparagus yields
might be achieved in the Bajio area if 
the crop is managed to provide a sprin, 
plus sutmmer harvesting period. In 
addition to higher annual yields, the 
split harvesting season offers definite 
advantages for the processing arid fresh 
market industries. 
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1. 	 Takatori, F. It., J. I. Stillman and F. D.
Souther 1970. Asparagus yields and plant
vigor as influenced by time and duration 
of cuttings. Calif. Agr. 24-4. 

7labh' I. Asparagus yields obtained from a spring and a spring plus summer 
harvesting schedule. (1965-1969). 

. larvestg schedule 
____Lwee-kLhary4-m Led)__A__ _ pagu_ yild_"Ja.reJ__ 

Year Spring Summer Total Spring Summer Total 
196s 0 6 4.170 4.1702

6 3 9 1.890 1.377 3.267b 

310 	 3.984 2,363 0.34711 

1967 7 0 7 6,389 6.389 
7 4 It 4.344 2,978 7.322 

1968 7 0 7 4,412 4.41 !a 
7 4 It 4.487 8.608 I 3.()'osb 

1 "' 7 0 7 6.166 6.65 

total 34 0 34 25.857 25.857' 
34 18 S2 21.014 21.692 4 2.706b 

21"olal yield pairs followed by different lower case and capital letters differ significantly at tie 
5% ind level, respectively, according to Duncan's Multiple Range Test. 
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Effect of Harvest Duration on Yield and on Depletion of 
Storage Carbohydrates in Asparagus Roots' 
I). R. Shelton and M. L. Lacy 
Departmentif Bvtatv and Plant Pathology,. Michigan State University. East Lan'sing, M! 48824 

Additional index words. oihgosaccharides, Asparagus officinalis 

Abstract Harvesting a young planting of asparagus (Asparagus officinalis L.) for 4 or 6 weeks the second year 
after transplanting I-year-old crowns, followed by harvesting for 8 or 10 weeks the third year, reduced yields 
significantly the fourth year. Carbohydrate levels in asparagus storage roots decreased during harvest and con
tinued to decrease after harvest during fern production. Carbohydrate levels increased in storage roots after 
stalks had matured, and were restored to preharvest levels by mid- to late summer. All treatments possessed com
parable levels of storage carbohydrates by the end of the season. Asparagus storage carbohydrates were identified 
as fructose-oliposaccharides, which varied considerably in size, mobility, and percent fructose and glucose. The 
largest oligosaccharides were composed of % 90% fructose, % 10% g1lucose; molecular weights did not exceed 
4,000. 

Asparagus yields have experienced a general decline in 

IReceived for publicatior August 9. 1979. Michigan Agricultural Experi- Michigan since 1970, although total production has increased 

ment Station Journal Aiticlt Number 9119. because of expanded area planted (6). The reasons for the 
The cost of publishing this paper was defrayed in part by the payment decline in yield are not well understood, but are probabl% 

of page charges. Under postal regulations, this papej must ilciefoic be due to environmental and biological stresses. The effects of 
hereby marked advertisement solely to indicate this fact. 
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these Sti es!'S (, asparavl's vipor have not been extensivei% 
stud eid 

Asparagu s piants produce arid stoire carbohydrates during one 
crIowin season lor overwiuterinp and for initiation of bud. 
spear, and lern growth the h season (8). (albohydraie-llowig 

levels inI asparagus plants are, piesutiably. directly related to 
plant vipot and hence to growth arid yields. Previous studies 
on the effct oi lentth of harvest onl subsequent yields of 
asparagus, indicatre-d thai ;aharvest period of 7-9 weeks was 
most desirable (2. -1. 5. I1, 12). Ilowever. such studies took
several years to coriipletc, and recoriiendarions were for an 

average year, without taking inlo accouti i curtrent season coIdI-
tions. The pu rpose of these studies was to investigate tle effect 
of different harvest periods onl fluctuations ol storage carbo-
hydrates III asparaplts piants throughout the growing season. 
to detelline whelherLarbohydrate levels were a rehabie index 
of suisequent yields. arid toidetertirie the nature arid structure 
of the Slioa e ca,,molydraies(st. 

Methods and Materials 
A 2-veai-old asparagu s plot (started with I-vear-old crowns 

'Mat\ %,ashiriton*) was divided into 1.5 x 7.7* iii plots repli. 
cated 5 tules. Plots were harvested for periods of 0, 2.4. or 
6 weeks. aid spears were counted arid weighed. Storage roots 
were sampled for total Soluble carbohydrates every 1-2 weeks 
from April ( to October 29 by collecting 15-20 cm soil cores 
containing root segments about 15 cm from the center of 
the crowns. '1wo to 3 plants from each plot were sampled on 
each saripli g date arid four core samples were taken per 
crown. Storage root segments were dried at 960 C for 12 li. 
then ground in a Wiley Mill. Solutle carbohydrates were ex
tracted from I g dried tissue in a Sorvall Onmi-mixer in 100 

ml distilled water at 4,400 r.p.m. and filtered. Total carbo
hydrates were determined by a modified anthrone reagent 
method (7). One mi of extract solution was mixed with 9 ml of 
anthrone reagent, placed in a boiling water bath for 15 mirn.. 
then iITinmediatelV c,,lcd III an :ce bath. Optical density was 
measured] at 620 nim with a Bausch and Lomb Spectronic 20 
spectrophoorineter. Carbohydrate concentrations were deter-
mined using a standard curve derived from sucrose. In the 
second year. the harvesi periods of 0, 2, 4, or 6 weeks were 
extended by 4 weeks each, so that the plots were harvested for 
4. 0, 8, or I0 weeks. In tile third year. all plots were harvested 
for 6 weeks 

A l-year-old asparagus plot (previously plante6 with 1-year-
old crowns) was divided into 1.5 . 18.0 ro plots replicated 5 
times. Plots were harvested for periods of 0, 3. or 6 weeks, 
Three to 6 plants were removed from the soil every 1-2 weeks 
from April 14 through September 9, 1977, thoroughly washed, 
weighed, arid storage roots were severed from the rhizome. 
Randomly chosen storage roots were cut into 2.54.0 ci 
segments, (fle( at 96"(" for 12 lin, ground in a Wiley Mill, and 
processed as previously described, with the exception that 

fructose was substituted for sucrose in deriving the standard 
culrve. 

A 0.5 g sample of dried ground storage root tissue was ex
tracted with I0( nil boiling 80% ethanol in, a Sorvall Omni
mixer at 10.800 r.p.t. for 5 rin. The solution was filtered, 
evaporated toi dryness. and redissolved in1-2 nil distilled water. 
Aliquots o solutitori were streaked on Whatliian 3MM chlrorna-

tography paper and developed in 7 propanol:l ethyl acetate:2 
water (3) tom periods of 4, 12, or 24 days. Oligosaccharides were2 
detected h' appilying N.E.I3 . ketose-specific indicator and 
heating at I0(0)tC for 2 mi (I). Olhgosaccharides were ex
tracted from chrottatogranis with double distilled water, 
filtered, then hydtolized with I N 11CI at 52-54OC( for I hr. 
The ItCI was neutralized with dry AgCO 3 until tile precipitate 
darkened. arid then the precipate was washed with 100 ul1 
acetic anhydride and 2 nildry methanol. and evaporated to 

J. Amer. Soc. I lort. Sci. I05(3):332 335. 1980. 

d rness in a vacuum desiccator. Sampies weie trirethylsilylated 
oveln IhIl with SO II of "[ri-Sil Z arid alial'zed with either a 
Perkin -limet 900t gas chromnatograph equipped willh , 3.7 m 
3, SF -30 glass cohtinin or a Perkin Flhner ) lO equipped with a 

3.7 in S,'-210( glass colun (10). Ieipera: tC prgrammng 
was 140"-200' oil the P.E. QO arid 1200-180' on the P.E. 

1910 (4 mino at 120' or 140o followed by increases of 20 n in1l). 
Flow rate was 50 nl N/uin; in'tection poll and detector ten
pelatures were 2600'. Standaids of inuhn and sucrose were run 
with each batch

Molecular weight was estimated usinp. Bio-Gel P4 arid P-6 

400 rmtesh exclusion beads, packed in separate I cii diameter 
columnis to bed heights of 23 cii. Flow late was 3.2 nl/hr: 
the void volume was 3.6 ml as determined with blue dextran. 
Fractions were analyzed for carbohydrate by a modified an
throne technique as described above. 

Results 
Ilarvesttrig asparagus plcts for 4 (,r 6 weeks in the second 

veal after transplarting crowns, and for 8 or 10 weeks the 
following year. reduced yields significantly the fourth yea! 
after transplanting (Table I). Percentage of iiarketab;L . 
spears (> one cii in diaineter 12 cm from the tip) was lowest 
in plots harvested for the longest period of time. Storage carbo. 
hydrates (%;of dry weight) decreased gradually through the 
harvest periods (April-May), (Fig. I). Onc to 2 weeks following 
harvest. carbohydrate levels decreased rapidly as shoots were 

gus yield in subsequent yearst 

1978 yield.
 
length of harvest Yield of Marketable
 

(weeks) - Nn marketabley marketable spears spears
 
1977 1978 spears/ha x 1 (kgla)
19 76Z 

0 4 6 155 a 3120 a 65 a
 
2 6 6 130 a 264(1 a 65 a
 
4 h 6 99 b 1955 h 58 all
 
6 10 6 84 h 1706 b 55 b
 

7l'lots were first harvested 2 years after transplanting I-year-old crowns.
 
YSpears > I cm indiameter.
 
XMean separation within columns by Duncan's multiple range iest, 5%
 
level.
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Fig. 2.Amounts of soluble carbohydrates in storase roots of a I-year-oldaspa r a g us pl a n ting harv e sted for 0, 3, or 6 w eeks. 

produced, reaching a minimum in early June. Then carbohy-
drate levels increased rapidly, reaching peak levels in mid-
to late-August. Thereafter, carbohydrate levels gradually de-creased. The integrity of the different harvest periods wasdisrupted due to several nights of freezing temperatures for
2 weeks in April 1976, during the initial harvest period. Thefull effects of this cold period on storage carbohydrate produc-
tion or utilization are not known. Significant differences inpercent storage carbohydrate could only be demonstrated
between the 6 week harvest and the other 3 harvest periods
duiing that part of the season when carbohydrate levels weredeclining rapidly. Carbohydrate levels in plants harvested for6 weeks were consistently higher for 3 weeks after harvest and
reached a minimum I to 2 weeks later than carbohydrate levelsin plants which were harvested for 0. 2, or 4 weeks, indicating
that more reserve carbohydrate was utilized in producing full
size ferns than in producing 17-25 cm spears which were
snapped off before they could fully elongate.

In the second experiment, where enti-e crowns were dug andsampled, percent storage carbohydrate decreased through
harvest and after harvest during shoot production, then in-
creased rapidly, reaching peak levels in mid- to late-summer 
(Fig. 2). Percent storage carbohydrate of plants harvested for 
0 or 3 weeks leveled off in late May to early June. then increased and peaked in late July to early August, while percentstorage carbohydrate of plants harvested for 6 weeks leveled
off 2 to 3 weeks later than plants harvested for 0 or 3 weks. 
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Table 2. Ratios of fructosc:glucose in hydrolyzates of oligosaccharid
eluted from chromacoerams developed for 4, 12, or 24 days. 

Band eluted fromchromatogram GlucoseL(%) Estimated ratio tfructose:, ucos, 

33 2:1
2 
 26 3:1 
30 
 22 4:1

4A 2.5
 
4.B 26
SA~a 20 

5B 
 21
15 _ 
'15 
 _
 

9 14 _10 
 10 
 9:1
 
Loss of fructose dunng acid hydrolysis necessitated multiplying leve:Z o s o r c o e d n g a i 
 y r l ss n c s i a e u tp y n e e
of percent fructose by a constant derived from loss of fructose from

molecule (sucrose and/or inulin) of known composition. 
YBands 6. 7, 8, and 10 were eluted from both 12 and 24 day develope,
chromatograms. Values are the average of both determinations.
XRatios of glucose:fructose not estimated due 
to suspected oligosac
 
haide heterogeneity ad fructose labity.
 

h 

Total storage root dry weight from plants harvested forweeks was significantly less from mid-June to early Septembe:
than for plants harvested for 0 or ',weeks (Fig. 3).Paper chromatography revealed anumber of oligosaccharide!
varying in size and mobility, all containing ketose sugars. Twelvw.
distinct oligosaccharide bands were eluted from one or more othe chromatograms. Gas chromatography of hydrolyzate!
revealed that the eluted oligosaccharides wera composed pre.
dominantly of fructose and, to a lesser extent, glucose (Table2). Ratios of fructose to glucose raned from 2:1 for the oligo
saccharide with the greatest mobility to 9:1 for the oligosac
charide(s) with the least mobility Ino movement from theorigin). Exact ratios for most of the oligosaccharides wereimpossible to estimate due to the heterogeneity of oligoaccharides within bands and the Inbility of fructose during acid
hydrolysis. Gel exclusion chronmatography indicated that the
molecular weight of the largest oligoact.harides did aot exceed 
4.000 (Table 3). 

Discussidh 
Results concerning the effect of length of harvest on seasonal

tluctuatons of storge carobhydrates are in close agreement 

Table 3. Molecular weight determination of oligosaccharides extracted
I rom asparaus storage roots. 

O tcal denstyY 
A.mount 

Exclusion limit
Fracton' ,ml) 4O00 'Bin-Gel P-4) 6h)0 (Bio-Gel P-6) 

3 )w 
1 0.0 

3 0.7 0.275 

I. mg of material in I0. ml of distilled water was Joplied to the top or:he column. 
YCarbohvdrates were detected by the anthrone method. Optical density 
)r solutions was read at 620 nin in a flauscii and Lomb Soecironic 20iectrophotoneter.
' oproximates "- ,odvolume. 

r: Ich vajue ISI,. iverae ;)12 Jere.minations 
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with those of Scott e! al.(6)obtained in South Carolina. 
although he incorrectlk identified the storage carmohydrate 
as sucrose. Carbohydrat,s in storage roots were reduced during 

harvest and were dep!eted even more severely during tile initial 

fern production period. Storage cvrbohydrates were replenished 
after the fern had matured and had begun to produce sufficient 

carbohydrate for translocation and assimilation. The effect of 

extcndirng harvest was to increase the severity of carbohydrate 
to decrease the number of days available througildepletion, and 

the rest of the season for the production of storage carbohy-

drates for the succeeding year's growth. 
was a 6 week period (late

In the second experiment, there 
urig whch werJulyto arlySepeiner) her ri sigifiant 

July to early September) during which there wereto significant 
rtfferences itr percent stoiage carbohydrate, yet plants harvested 

for 6 weeks had significantly less total root dry matter than 

plants harvested for 0 or 3 weeks. It appeared that storage 

root formation was inhibited by the longer harvest period 

carbohydrate being significantlywithout the percent storage 
affected. Our results indicated that harvest should not begin 

until 2 complete weeks after tileplanting is wellyears following transplanting have passed,
and should not exceed 7-9 


establishedS 
Asparagus storage carbohydrates are fructo-oligosaccharides, 

contrary to the report by Scott et al. (8). That fructo-oligo-
saccharides have existed in asparagus roots has been known 

since 1909; however, due to problems with methodology, 

estimates of composition and size have remained tentative, 

Gas chromatography arid gel exclusion chromatography in 

indicated that parent oligosaccharides con-this study clearly 
fructose, with molecular'IN glucose, and - 907sisted (if 	 9 fruetose, w(thperfcrmeducsedng ,00., 

weights not exceeding 4,000. Shiomi e al. (9) performed 
wihts ot ex0 4 

structural analyses of fructo-trisacchardies through penta-

saccharides [tfoll asparagus roots: however, structural analyses 
of the larger oliposa,.'haiides have yet to be attempted. 
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SYNOPSIS OF AGRICULTURAL CODE PROVISIONS FOR PACKING ASPARAGUS
 
Issued by
 

E. B. Eby - San Joaquin County Agricultural Commissioner
 

The following is a bri6i outline submitted to assist you in properly packing your
 
market asparagus. For more complete and detailed information, please call this office or
 
refer to the California. Food and Agricultural Code.
 

Asparagus Defects - Do not pack asparagus with the folc1 ing defects:
 
Asparagus that is wilted, crushed, or badly broken;
 
Asparagus that is badly spreading, or with badly seeding tips;
 
Asparagus that is Oecayed;
 
Asparagus that is damaged by dirt, disease, insects, or mechanical injury.
 

ASPARAGUS, SIZE, DESIGNATIONS. Asparagus which is classified according to the following
 
size designations shall be graded to comply with the following individual stalk size
 
designations: 

(a) Colossal size means stalks which are not less than 16/16 of an inch in diameter.
 
(b) Jumbo size means ,teks which are not less than 13/16 of an inch in diameter.
 
(c) Ex'Gr. Large size means stalks which are not less than 10/16 of an ich in diameter.
 
(d) Lrge size means stalks which are not less than 7/16 of an inch in diameter.
 
(e) Sandard size means stalks which are not less than 5/16 of an inch in diameter.
 
(f) Small size means stalks which are not less than 3/16 of an inch in diameter.
 

"Diameter" m&asurement shall mean the widest portion of the cross section measured at the 

largest point of the stalk. 
The size desigriation requirements as herein established shall apply to all stalks of 

asparagus in each container, except that in the case of the Colossal, Jumbo, Extra Large, 
Large, Standard and Small sizes 10%, by count, of the stalks in any container may be smaller 
than the size designation specified. 

COLOR REQUIR04ENTS - Not more than 1 1/2 inches of white showing, beginring at the cut end, 
except 20% in any container may have more than 1 1/2 inches of white providing not more than 
5% of this amount exceeds 3 inches of white in length, based on 9" spear measured from tip. 
Containers of asparagus marked with the word "white" may not have more than 5% of the stalks 
with more than 1 1/2 inches of color other than white. Containers marked "long green" and 
"tall green" or similar descriptive temas would indicate 80% of the stalks-could have no 
more than one inch of white. Containers LrArked "all green" would indicate that 80% of the 
stalks could have no white showing. 

!ARKING REQUIR TS - Each container shall be marked with the following on the prinicpal
 
display panel: (Principal display panel would mean one end of each container.)
 

(a) Name and Address, including zip code;
 
(b) Product Identity statement;
 
(c) Quantity statement net wt;
 
(d) Proper Size (The word "Size" must accompany the size designation.)
 
(e) Color-designation shall be on principal display panel.
 

Asparagus which is badly crooked and marked with the designation "crooks" need not bear
 
any bunch or size designation terms.
 

DECEPTIVE PACK - Growers and packers are warned to guard against deceptive packing of 
asparagus. A properly packed crate of asparagus has all the varicus sizes and quality 
represented in the face or outside layer. Do not face the pack with larger stalks of 
asparagus than there are in the interior of the pack. Remember the exposed layer of 
asparagus or facing should always be a true representation of the unexposed asparagus in 
every respect. 

S.OCKTON OFFICE 944-2225 



STATE OF WASHINGTON k'EJ 

DEPARTMENT OF AGRICULTURE
 

RULES RELATING TO STANDARDS FOR ASPARAGUS
 

I, C. Alan Pettibone, Director of the Department of Agriculture of the
 
state of Washington, by hearing held in Pasco, Washington, on February 26,
 
1985, pursuant to RCW 34.04, do hereby promulgate the following rules:
 

Chapter 16-409 WAC
 

WAC 16-409-015 DEFINITIONS. (1) "Clean" means that the asparagus is
 
free from excessive dirt, dust, residue or foreign matter.
 

(2) "Fresh" means that the stalk is not limp or flabby.
 
(3) "Well trifimed" means that at least two-thirds of the butt of the
 

vtalk is smoothly trimmed in a plane approximately parallel to the bottom of
 

the container and that the butt is not stringy o, frayed.
 
C4) "Fairly well trimmed" means that at least one-third of the butt of
 

the stalk is smoothly trimmed in a plane approximately parallel to the bottom
 
of the container and that the butt is not badly stringy or frayed.
 

(5) "Diameter" means the greatest thickness of the stalk measured at
 
a point approximately one inch from the butt.
 

(6) "Fairly uniform in length" means that stalks within a container
 
shall vary not more than one and one-half inches in length.
 

(7) "White" means that portion of the stalk near the butt, which is
 
white in color or light purple over white. White is measured from the extreme
 
tip of the butt to the point of beginning ef green color.
 

(8) "Green" means that portion of the stalk having green color, pur
plish-green or greenish-purple color, and purple at the tip.
 

(9) "Damage" means any defect, or combination of defects, which mate
rially detracts from the appearance, or the edible or marketing quality of
 
the stalk.
 

(10) "Serious damage" means any defect, or combination of defects, which
 
seriously detracts from the appearance, or the edible or marketing quality
 
of the stalk.
 

(11) "Badly misshapen" means the stalk is so badly flattened, crooked
 
or otherwise so badly deformed that its appearance is seriously affected.
 

(12) "Fresh asparagus" as used in the standards means a lot of asparagus
 
marketed for the purpose of fresh consumption.
 

(13) "Lot" means any rumber of containers of fresh asparagus being of
fered as a unit for the purpose of inspection, sale, or shipment.
 

(14) "Shipment" means any number of containers of fresh asparagus trans
ported on a single conveyance from the area of production.
 

(15) "Field container" means an qpen lug made of wood, plastic, or simi
lar material and used repetitively for field harvesting. [Order No. 1848,
 
effective April 14, 1985.]
 

WAC 16-409-020 WASHINGTON STANDARDS--GRADES. (1) Washington extra
 
fancy shall consist of:
 

(a) Clean, fresh, stalks of asparagus, fairly uniform in length, well
 
trimmed, fairly straight, nut wilted, and which are free from decay and damage
 
caused by spreading or broken tips, dirt, disease, insects, or mechanical or
 
other means. Stalks shall have at least eighty-five percent green color.
 

(b) Stalks within individual containers shall meet one of the following
 
designated size:: Jumbo, large, or standard.
 



(2) Washington fancy shall consist of:
 
(a) Clean, fresh stalks of asparagus, fairly uniform in length, fairly
 

well trimmed, not wilted and not badly misshapen, and which are free from
 
decay and serious damage caused by spreading or broken tips, dirt, disease,
 

insects, mechanical or other means. Stalks shall have at least eighty-five
 
percent green color.
 

(b) Each stalk soall have a diameter of not less than four-sixteenths
 
inch.
 

(3) Washington consumer pack shall consist of:
 
(a) Clean, fresh stalks of asparagus and may be of randon length, which
 

are fairly straight, not wilted and which are free from decay and damage
 

caused by spreading or broken tips, dirt, disease, insects, mechanical or
 
show not more than one and one-half inches of
other means. Stalks shall 


white.
 
(b) Each stalk shall have a diameter of not less than four-sixteenths
 

inch.
 
(4) Culls.
 

(a) Asparagus which is not graded in conformity with Washington extra
 

fancy, Washington fancy, Washington consumer pack, or U.S. No. 1, or U.S. No.
 

2 shall be designated as "culls."
 
(b) Culls shall not be marketed if more than ten percent by count of
 

the stalks show white in excess of two inches.
 
(5) Any Int of fresh asparagus, including "culls" marke*ed within the
 

state of Washington, shall have not more than ten percent of stalks with white
 

in excess of two inches, nor more than ten percent of stalks which are less
 

than four-sixteenths inch in diameter. [Order No. 1848, effective April 14,
 

1985.]
 

(1)
WAC 16-409-030 TOLERANCES FOR DEFECTS, COLOR, DIAXkEIER AND TRIM. 


In order to allow for ',ariations incident to proper graiing and handling in
 

the Washington extra fancy, Washington fancy, and Was!,ington consumer pack
 

grades, the following tolerances are provided as s)ccified:
 
(a) Ten percent. by count, for stalks failing to meet the requirements
 

of the grade other than for trim and color requirements, including therein,
 

not more than one percent for stalks affected by decay.
 
(b) An additional ten percent, by count, for stalks having less than
 

the specified armount of green color.
 
(c) An additional ten percent, by count, for stalks not meeting trim
 

requirements.
 
(2) In order to allow for variations in diameter and length incident
 

to proper sizing in the Washington extra fancy, Washington fancy, ind Washing

ton consumer pack grades, the following'tolerance is provided as specified:
 

Ten percent, by count, for stalks failing to meet the required minimum and
 

maximum diameter, and/or length, as defined under, "fairly uniform in length"
 

and "size designations." [Order No. 1848, effective April 14, 1985.]
 

WAC 16-409-035 APPLICATION OF TOLERANCES. Individual samples are sub

ject to the following limitations: PROVIIU,-That the averages for the entire
 

lot are within the tolerances specified for the grade.
 
(1) For a tolerance of ten percent or more, individual samples shall
 

contain not more than one and one-half times the tolerance specified.
 

(2) For a tolerance of less than ten percent, individual samples shall
 

contain not more than double the tolerance specified.
 
(3) One decayed or otherwise defective stalk, one poorly trimmed stalk,
 

one poorly colored, and one off-size stalk shall be permitted in any sample.
 
[Order No. 1848, effective April 14, 1985.]
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WAC 16-409-060 WASHINGTON STANDARDS--SIZE DESIGNATIONS. In addition
 
to the statement of grade:
 

(1) Washington extra fancy grade lots shall be designated as Washington
 
extra fancy jumbo or Washington jumbo, Washington extra fancy large or Wash
ington large, or Washington extra fancy standard or Washington standard.
 
Nine-, percent, by count, of the stalks in any lot shall conform to the fol
lowing diameters for such designations:
 

(a) Washington extra fancy jumbo or Washington jumbo shall be stalks
 
thirteen-sixteenths inch in diameter or larot.'.
 

(b) Washington extra fancy large or Washington large shall be stalks
 
seven-sixteenths ich in diameter or larger.
 

(c) Washington extra fancy standard or Washington standard shall be
 
stalks six-sixteenths inch in diameter or larger.
 

(2) Washington fancy grade lots shall be designated by minimum diameter:
 
PROVIDED, That when at least ninety percent, by count, of the stalks in any
 
lot are four-sixteenths inch in diameter or larger, the lot may be designated
 
as Washington fancy small or Washington small.
 

(3) Washington consumer pack grade lots shall be designated by minimum
 
diameter. Stalks shall be four-sixteenths inch in diameter or larger.
 

(4) U.S. No. I grade jots shall be designated as Washington jumbo,
 
Washington large, or Washington standard, or may be designated by minimum di
ameter.
 

(5) U.S. No. 2 grade lots shall be designated as Washington small or
 
may be designated by minimum diameter. [Order No. 1848, effective April 14,
1985. ] 

WAC 16-409-065 CONTAINERS. (1) Fresh asparagus shall be marketed in
 
containers which are clean and free from dirt, trash, and v'sible contami
nates.
 

(2) Fresh asparagus of the Washington extra fancy, Washington fancy,
 
U.S. No. 1, and U.S. No. 2 grades shall be marketed in pyramid type con
tainers with moisture pads.
 

(3) Fresh asparagus of the Washington consumer pack grade shall be mar
keted in pyramid type containers with moisture pads, or in fibre-board or
 
wooden "western lug" containers having inside dimensions of approximately
 
seven, by eleven and one-half, by eighteen inches, or capacity of thirteen
 
hundred fifty to fifteen hundred fifty cubic inches.
 

(4) Pyramid type containers shall contain thirty pounds, fifteen pounds,
 
or ix kilograms net weight.
 

(5) Western lugs shall contain not less than twenty pounds net weight.
 
(6) Culls shall be marketed in wooden pyramid containers with moisture
 

pads.
 
(7) Fresh asparagus in field containprs shall not be marketed.
 
(8) The director may allow the use of containers not specified in sub

sections (2), (3), (4), (5), and (6) of this section, as experimental c,sn
tainers for the pturpose of test or trial marketing. [Order No. 1848, effec
tive April 14, 1985.]
 

WAC 16-409-070 MARKING REQUIREMENTS. (1) Containers shall be conspicu
ouslyandlegibly marked with the name and address of the grower, packer, or
 
distributor, the grade, and net weight, and a size designation or diameter
 
size as defined i'i WAC 16-409-060 (1), (2), (3), (4), and (5).
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(2) The grade and size designation shall be marked in letters at least
 

three-eighths inch in height.
 
(3) The following abbreviations of grade and size designation shall be
 

acceptable: Washington may be abbreviated as Wash. or WA. Extra fancy may
 

Fancy may be abbreviated as fcy.
be abbreviated as ex fcy or extra fcy. 

Standard may be abbreviated as std.


Large may be abbreviated as Ige. 

I or U.S. No. 2 grade markings shall be permit

(4) The use of U.S. No. 


ted subject to WAC 16-409-085.
 
(5) 	If culls are marketed, the word "culls" shall be conspicuously and
 

least one intOh in height and shall be predomi
legibly marked in letters at 


nant in size over other markings.
 
required markings shall 	be placed on one end of the container,
(6) All 


and may be duplicated on opposite end of container. 
[Order No. 1848, effec

tive April 14, 1985.]
 

WAC 16-409-075 EXEMPTION. Any individual shipment 6f fresh asraragus
 

shall be exempted from the requirements of WAC 16-409-020 
through 16-409-060,
 

(61, and (8); and 16-409-070 when:
16-409-065 (2), (3), (4), (5), 

(1) The shipment consists of asparagus for home use and 

not for resale.
 

(2) The shipment does not exceed two hundred fifty pounds net weight.
 

[Order No. 1848, effective April 14, 1985.]
 

ADOPTION OF UNITED STATES STPNDARDS AS WASHINGTON STATE
 WAC 16-409-085 

the standards for asparagus as set forth in this
 

STANDARDS. In addition 	to 
chapter the United State- standards for grades of fresh asparagus, as they
 

2, are hereby adopted as additional stan
apply to U.S. No. 1 and 	U.S. No. 


dards for the state of Washington for asparagus: PROVIDED, That U.S. No. 1
 

inch in diameter and shall meet or
 shall be nit less than six-sixteenth 

exceed Washington extra fancy grade and U.S. No. 2 shall 

be not less than
 

four-sixteenths inch in diameter and shall meeit or exceed Washington fancy
 

grade. [Grder No. 1848, effective April 14, 1985.]
 

C. Alan Pettibone
 
Director of Agriculture
 

Signed at Olympia Washington
 
March 15, 1985
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Summary 
In the past, field grades for asparagus have been based 

on a 7.0-inch spear with a minimum of 5.0 inches of green 
and 2.0 inches or les. white butt. Recently, a new proce-
dure of field grading has been proposed to include a grade 
for all green spears with a minimum length of 5.5 inches. 
The purpose of this study was to determine what effects 
this new grade of field cut has on the quality of asparagus. 
Asparagus cultivar U.C. 500-W was harvested and sorted 
into two diameters (3/8-5/8 and 5/8-7/8 iaches), two 
field grades (7.0 inches with a white butt and 5.5 inches 
all green) and each placed in direct sun or shade for 3, 6 
and 9 hr. 

Shear force values were affected by spear diameter and 
holding conditions, but not by length of field cut. Mois
ture and ascorbic acid content were affected by all condi- 
tions. The 7.0-inch field cut retained more moisture and 
vitamin C than the 5.5-inch cut. Spears held in the sun 
lost more moisture and ascorbic acid than those held in 
the shade. Quality was best in asparagus held in the shade 
prior to processing for a period of less than 6 hr, regard-
less of length of field cut. 
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J. W. Nelson was a student in the department of food 

science and technology, Washington State University. He 
is now a physical science technician with the USDA Agii. 
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the USDA or Washington State University, and does not 
imply its approval to the exclusion of other products that 
could also be suitable. 

The work reported here was done In cooperation by the Agricultural Researclh Service, U.S. Department of 

Agriculture and the College of Agricultura Research Center, Washington State University. 
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FRESH ASPARAGUS QUALITY AS AFFECTED
 
BY FIELD CUT AND HOLDING CONDITIONS
 

J. IV. Nelson, S. R. Drake, G. H. Carter, and R. E. Early 

Introduction 
Asparagus, Asparagus oi icinalis L. ranks fourth in 

value among vegetable crops grown in Washington. Field 
grades for the past several years have been based on a 
7.0-inch spear with a minimum of 5.0 inches of green and 
2.0 inches or less of white butt. Recently, a new procedure 
of field grading has been proposed. This new grade is 
based on an all-green spear with a minimum length of 5.5 
inches. Controversy has arisen over comparisons of the 
quality of asparagus graded by the new and old methods. 

Excessive fiber can make asparagus undesirable. Forty 
percent of the USDA quality grade of canned and frozen 
asparagus is "character" in which fiber is an important con-

ider.!tion. Smith and Kramer (14) determined that fiber 
conrent increases gradually from the tip to the butt of the 
spear, increasing very rapidly beyond the "snapping" point 
if the spear. Werner, et al. (18) indicated that the fi-
brousness of asparagus could be estimated accurately with 
the shear-press. Wiley, et al. (19) using the shear-press, 
estimated fiber content of asparagus and found that the 
results correlated well with those from sensory panels. 
Clore, et al. (2) determined that the number of spears per 
sample, spear diameter, length of green and pre-harvest 
temperature markedly affected shear press -alues, but cul-
tivar did not. The effect of cultivar on shear force de-
pended on the number and size distribution of the spears 
produced. Sosa-Coronell, et al. (13) found a difference 
in fiber content due to cultivar by using the blender meth-
od" 

Dame, et al. (3) found that asparagus stored at room 

temperature mnd sprayed occasionally with water increased 
in weight v tile asparagus stored under dry cool conditions 
and in the su,; lost weight. He also reported ascorbic acid 
losses regardless of storage conditions, and that ascorbic 
acid concentraton was greater in small diameter spears 
(3/8-5/8 inches) than in larger diameter spears (5/8.7/8 
inches). 

This study was begun to determine if the,, is a quality 
difference in methods of field grading, what role if any 
the white butt portion may play, and to determine the ef-
fects of field holding condition on the field grades. 

Experimental 

Asparagus for this study was obtained from a planting 
at the Washington State University Irrigated Agriculture 
Research and Extension Center, Prosser. Asparagus was 
not irrigated during the harvest period. Asparagus culti-
var U.C. 500-W was harves-ed with a minimum of 5.5 in-
ches of green. Spears were srrted for diameter at a point 
5.0 inches from the tip into .,a,, :;!-e groups, 3/8-5/8 in-
ches and 5/8-7/8 incl-es. TYhese groups are equivalent 
to the medium and large grades used for frozen asparagus 
(17). 

Each diameter group was divided into two lots. One 

lot retained the white butt and the second lot was cut as 
all-green asparagus 5.5 inches from the tip. Asparagus 
from each diameter and length was subjected to simulated 
field holding conditions of direct sunlight or shade for 
3, 6, or 9 hr. The experiment was replicated three times 
a week for seven weeks. The mein temperature during 
the 7 weeks was 75.6 F in the sun and ','0.8 F in the shade. 
The highest temperature was 88 F in the sun and 75 F in 
the shade. Humidity averaged 52.1/v during this same 
period. 

Peak-force measurements were determined with a Food 

Technology Corporation Texture Test System equipped 
with a single blade CA-1 cell (18, 19). All peak force 
readings were made at /2-inch intervals on spear samples 
beginning at 5.0 inches and advancing to 4.0 inches from 
the tip. Peak force values are reported in kg of force re
quired to shear 5 spears of 3/8-5/8-inch diameter and 4 
spears of 5/8-7/8-inch diameter. Seven peak-force values 
were taken for each size diameter length of cut, field con
dition, and exposure time each week. A total of 2,940 
spears of 3/8-5/8-inch diameter and 2,352 spears of 5/8
7/8-inch diameter were tested. 

The entire top 4.0-inch portion of the spears was blend
ed and subsequently used for ascorbic acid and moisture 
determinations. Ascorbic acid was determined by the me
thod of Yoeffler and Ponting (9) in duplicate for each 
diameter, *ngth of cut, 1,olding condition, and exposure 
time eac. week. Moisture was determined in triplicate for 
all conditions by weight difference after 24 hr in a vacuum 
overt at 70 C and 660 mm Hg vacuum. 

Results 
Shear 

Medium spears 3/8-5/8-inch in diameter (table 1) had 
significantly greater shear force values than the large 5/8
7/8-inch diax..eter spears' when sheared 5.0 inches from the 
tip, and significantly 'lower shear force values when 
sheared at 4.0 inches. Shear force values increased with 
holding time; they ,;ncreased more if held in the sun than 
in the shade. At 4.0 inches from the tip, a significant dif
ference was found between field cuts. The all-green spears 

required more shear force than the spears with white butts. 

Moisture 

Moisture content (table 1) was significantly less in the 
medium than in large spears, but no significant difference 
in moisture loss was found between the two field cuts. As
pargus lost moisture when left in sunlight but did not 
lose significant amounts if stored in shade up to 9 hr 
(table 2). The all-green spears lost moisture faster than 
those with the white butt when held in the sun. 

1Hereafter, the two diameters will be referred to simplylas me
dium or large spears. 
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Table 1. 	Mean moisture, ascorbic acid and shear forces of asparagus variety

U. C. 500-W with different lengths of cut, holding conditions, and
 
diameters
 

Max peak-force readings
 
at designated
 

Ascorbic acid intervals from the tip
 

Treatment type moisture mg/100 g 5.0 in 4.5 inc 4.0 in
 
Pct 


Length of 	cut, inches
 

5.5 all green 8 9 . 2 9 
a * *l 49.93 a *  

9 6 . 4 4 IS 80.83 NS  72.83 b 

8 9 52 b 
b 

71 0 6a7.0 white 	butt . 52.50 99.02 79.48 .


Holding condition
Shde8976 * b* a**
 
Shade53.39 92.90 76.84 69.22
 

Sun 89.0 5a 49.0 4a 10 2 .56 b 83.47 74 68b
 

Holding Time
 

3 houri 8 9 .73a 50 .66a 8 5.20 	 0 a**73 8 68 02a**
 

6 hours 	 93. 62a 79.5e1
89 .2 7b 56 .78b 	 7 1.58 ab
 

9 hours .2 1b .20c 114 .37b 8 7 .08b 76 .2 5bc
89 46


Size diam 	inches
 
NS 


3/8-5/8 (md) 8 9 .15a* 56.21 b** 10 0 .6 3b 79 .4 0 69 .22a**
 

5/8-7/7 (large) .66 b .22a 94 .83a 80.91 74.68 b
 8 9 46
 

ISpaclng means separated by Duncan's Multiple Range Test. Any two means in the
 
same column and same treatment type that do not share a common letter are
 
significantly different at the 5% level(*) or the 1% level (**). 

Discussion
Table 2. 	Percent mo isture of fresh asparagus as 

affected b.ethe interaction of length Shear 
of cut, tlxe and holding conditions Studies have shown shear peak force to give a signifi

cant indication of the fiber content or fibrousness of as
paragus (1, 5, 6, 7, 10, 11, 13). Others have reportedLength Storage Storage conditions 	 that smaller diameter asparagus spears have a higher shear 
force than the 	large dimeter spears (2, 3). Our results

5.5 all green 3 hr 89.38 b A1 89.91 b B 	 confirm these reports with shear force values taken 5.0 
5.5 all green 6 hr 88.79 a A 89.58 b B 	 inches from the tip; however, 4.0 inhes from the tip, the 
5.5 	all green 9 hr 88.43 a A 89.70 b B reverse is true. The shear values of the smaller spears de

creased faster acropetally than the larger spears, causing
7.0 white 	 butt 3 hr 89.65 b A 90.00 b B this difference in quality. The smaller spears would there
7.0 white 	butt 6 hr 89.13 a A 89.60 b B fore produce a more tender "tip-style" frozen product than. 
7.0 white 	butt 9 hr 88.97 a A 89.78 b B the larger spears. 

Holding the asparagus in the shade rather than in direct 
ISpacing means separated by Duncan's Multiple sunlight slowed down deterioration, perhaps by decreasing
Range Test. Within a given length, small letters the rate of respiration and therefore slowing the rate ofdenote differences due to storage time; capital fiber development (6). Asparagus maintained turgidity 
letters denote differences due to storage
conditions. Any two means that do not share a up to 6 hr when held in the shade, but became tough and 
conron letter are ",ignificaritly different at lost turgidity after this time. The length of field cut had
the 5% level. no effect on toughness of the asparagus during storage. 

All cut ends developed v callused and filthy appearance 
which required recutting of all spears for a quality pro-Ascorbic Acid duct. The 5.5-inch field cut wold therefore be limited 

The medium spears had significantly more ascorbic acid to a length of 5.0 inches or less for processing. 
than the large spears (table 1). Asparagus held in the sun 
lost more ascorbic acid than asparagus held in the shade. Moisture 
Ascorbic acid increased at 3 to 6 hr, then decreased a: 6 The 91.7% moisture content of asparagus reported by 
to 9 hr. the USDA (15) is greater than we found (89.7%). How
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ever, our results were substantiated by a soluble solids con-
tent of 8.7% and by an ascorbic acid content nearly twicethe USDA, ARS figure. A p~roi .tlle cause was thought to 
bhe lDA o irrignuring thprobbe arve pe o to 
be lack of irrigation during tie harvest period. However,
in comparing the asparagus after irrigation, no difference 
in moisture content was found. The value differences were 
most likely due to the weather while the asparagus was 
growing. The cool, cloudy 1976 growing season caused 
slow grwh, which encourages high fiber and low ranis-
ture content. Dame et al. (3) also reported that U.C. 500-
W is usually higher in fiber and lower in moisture than 
other varieties. 

It appears that moisture loss of at least 0.50%/ occurs
riortoany loss itsp us qof a i eprior o s asparagus quaity cue to an increase 

in 	 fibrousnLss. If the moisture loss can be minimized by 
holding in the shav,,, or by other means, asparagus quality 
will be ma" tained. 

Ascorbic Acid 
Post-harvest storage of asparagus spars in the sun de-

creased the ascorbic acid content from 53.39 mg/100 g to 
49.04 mg/100 g or 8.20/',. This confirms the results of 
Ezell and Wilcox with other wilted vegetables (4). As-
corbic acid content increased during 3 to 6 hr of storage 
and then decreased after 9 hr of storage. This increase

due to a concentration effect, the moisture loss be-may b ddetermination 

ing faster during this period than the ascorbic acid loss. 

Between 6 and 9 hr, the moisture loss was not significant; 

however, the ascorbic acid content decreased 20% during
moisture content might protectthis same period. HighU Stu re ots m ic act 
the ascorbic rcid. The USDA (15) reports ascorbic acid 
in asparagus to be 33 mg/100 g. Results (table 1) show 
our asparagus had 53 mg/1o g, a concentration that 
would fulfill the Minimum Recommended Daily Allow-
ance. Asparagus appears to be an excellent source of vita-abution 
min C if handleL properly. Other fruits and vLgetables 
have been found to have more ascorbic acid when grown 
in the Pacific Northwest (5). Also, U.C. 500-W is a variety 
reported to be high in ascorbic acid. (3). 

Conclusion 
A quality asparagus product can be produced regardless 

of length of cut if the product is properly stored and cut 
ends are removed before processing. Traditional 7.0-inch 
cut asparagus with a white butt appears to have the advan-
tage of retaining more moisture and vitawin C than the 
5.5-inch cut asparagus, punder adverse condi-

.,particuarly ufd. 
tions often met in the field. 
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How to Improve Pest Control
 

Failure to control an insect, mite, or disease isolten blamed on the pesticide used, even 
though frequently the cause lies elsewhere. Among [he more common reasons for 
failure are: 

* 	 Delaying applications until pests become too large or too numerous. 
* 	Making appiications with insufficient gallonage or clogged and/or poorly arranged 

nozzles. 
* 	 Selecting the wrong pesticide. 

For more effective pest control: 

* 	 Inspect fields regularly. Keep alert to pest buildup. Frequent examinations (at least 
twice per week) help determine the proper timing of the next application. Be aware 
of your own pest situation - do not apply controls simply because your neighbor 
does. 

* 	 Strive for adequate co'erage of plants. Aphids, mites, lepidopterous larvae 
(worms), and diseases are serious pests, primarily because they occur beneath 
leaves, which protect them from spray deposit or dust particles. Improved contro 
can be achieved by adding and arranging spray nozzles so that the application is 
directed toward the plants from the sides as well as the tops. In some cases, nozzles 
should be arranged so that the application is directed beneath the leaves. As the 
season progresses and plant size increases, so does the need for increased spray 
gallonage to ensure adequate coverage. Applying sprays with sufficient volume and 
pressure is important. 

4 	Select the correct pesticide. Know the pest(s) to be controlled, and choose the 
recommended pesticide and application rate. When in doubt, consult your county 
farm advisor. 

ABBREVIATIONS 

Al ......... ..... active ingredient
 
EC .......... emulsifiable concentrate
 
gal ........................ gallon(s)
 
lb ......................... pound(s)
 
pt .. . .................. ..... pint(s)
 
S .......................... soluble
 
SP ................... soluble powder
 
W P ................. wettable powder
 
/ ....... ........ ...... .......... p e r
 
% .......................... percent
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ASPARAGUS
 
, 	 !FORMULATION AND 

COMMERCIAL PERCENT ACTIVE USE RATES
 

PESTS WHEN TO TREAT PESTICIDE NAME INGREDIENT (DOSAGE/ACRE) COMMENTS
 

Symphylid Summer (beforemphade Summer (beFlood during the summer, utilizing a minmum area in levees. It is essential that soil be completely covered for 2-weeks
 
(garden Iplanting)
 
centipede) --... ... . ....... . . 

Preplant treat- Fonofos Dylonate Granular, 101 30to l0Ib Broadcast Incorporate into soi to a depth of 6 to 9 wtnl 

ment only standard cultivation equipment Do not harvest for 30 
__ _ days. 

Darkling ground During cutting Carbaryl "T  Sevint Bait. 5% 401b Irrigate, allow field to drain, then apply bait Do not 
beetleb period repeat apptication within 3 days Do not treat .ithin 1cut-
worm 	 day of harvest. 

Permit from County Agricultural Commissioner required for purchase or use. 

t Do not apply when bees are present. Do not use ifthere is a danger of drift to nearby beehives or ifthere is a 
possibility of drift to other crops in bloom. 

ASPARAGUS
 

ENVIRONMENTAL PROTECTION AGENCY LIMITATIONS
 
ON USE OF CHEMICALS SUGGESTED IN THIS PUBLICATION
 

Tolerance Dosage (pounds 
Interval required between last (parts per actual material 

Chemical application and planting or harvest million) per acre) 

Dyfonate (Fonof.s) 30 days: broadcast application: incorporate into soil 0.5 10.0 
(Use restricted 
to California) 

Sevin (Carbaryl) 	 1 day; apply during cutting season: do not repeat application 10.0 2.0 
within 3 days 



OKRA 
I FORMULATION AND 

COMMERCIAL PERCENT ACTIVE USE RATES 

PESTS WHEN TO TREAT PESTICDE I NA.;E INGREDIENT (DOSAGE/ACRE) COMMENTS 
- i -. 

i Root-knot Soil fumigation 1.3-dichloropropene Telone II Liquid. 920o I See label 
nematode prio- to planting _ for .structions 

EDB. Ethyl-
ene dibromide 

Soibrom 85 Liquid, 12 lb/gal.
845% 

6 gal 

Cutworm CarbarytT Sevin"T  Bait, 5% 20 to 40 lb No time limitations. 

* Pennit from County Agricultural Commissioner required for purchase or use. 

t Do not apy when bees are present. Do not usp if there is a danger of drift to nearby beehives or if there is a 
possibility of drift to other crops in bloom 

C," OKRA 

ENVIRONMENTAL PROTECTION AGENCY LIMITATIONS 
ON USE OF CHEMICALS SUGGESTED IN THIS PUBLICATION 

Tolerance Dosage (pounds 
Interval required between last (parts per actual material 

Chemical application and planting or harvest million) per acre) 

Ethylene Dibromide Preplant soil treatment 30.0 108.0 

Sevin (Carbaryl) No time limitations 10.0 

Telone II Preplant soil treatment Non-food use 

2.0 



___ 

PEPPERS
 
FORMULATION AND
 

COMMERCIAL PERCENT ACTIVE USE RATES
 
PESTS WHEN TO TREAT PESTICIDE NAME INGREDIENT (DOSAGE/ACRE) COMMENTS
 

Root-knot Soil treatment 1.3- dichloropropene Telone II Liquid. 920 See label
nematode at least 14 days for instructions
 
before plant- -4
 

EDB, Ethyl- So ibrom 85 EC. 12 lb/gal. 6 gal
Ing enedbromde 84 5% 

Cutworm, 	 Seedling stage Carbaryl*t Sevin' t Bait. 500darkling giound 	 and when 401o No time limitation. ... _ ---------..... _ 40___ NO tme__mitatonbe tl Trclro 	 i.5 1o"B
beetle 	 causing damage Trchlorlon Dylox' Bat. 5% 20 lb Apply a minimum of 21 days prior to haresl 

Aphid 	 When present . Metnomyl'T Iannate't SP, 9000o. 2 Ib Will also control beet armyv;orm and give some control 
in damaging Nudrn' Liquid, 1 8 lb/gal. 1 qt of corn earworm Do not apply witnin 10 days of harvest 

jnumbers i Reentry period - 24 hours24 1% 
Endosulfan ":I: Thsodan ": EC. 3 lb/gal, 33.790 1%2 to 22. pt Do not apply within 4 days of harvest 

Acephaie Orthene 75S SP. 75'% Z5 lb Will also control cabbage loopers Do not apply within 7 

days of harvest Sweet peppers only 

Pepper weevil 	 First appeaance Carbaryl* t Sevin' t j SP, 80% 21,13 lb Treat at 7- to 10-day intervals beginning when pods start 
of pods to set. Continue teatments until no more susceptible 

green pods are present or the crop is mature Destroy 
- ,_ __,nightshade plants in winter. No time limitations. 
Permit from Ccunty Agricultural Commissioner required for purchase or use. 

t Do not apply when bees are present. Do not use if there is a danger of drift to nearby beehives or if there is a 
poss~bilty of drift to other crops in bloorr. 
Iiazardous to fish. 
"*Dylox should not be allowed to stand in spray tank as it rapidly hydrolizes to DDUP. 

PEPPERS
 
ENVIRONMENTAL PROTECTION AGENCY LIMITATIONS
 

ON USE OF CHEMICALS SUGGESTED IN THIS PUBLICATION
 

Tolerance Dosage (poundsInterval required between last (parts per actual material 
Chemical application and planting or harvest million) per acre) 

Dylox (Trichlorfon) 21 days 0.1 	 1.0 (bait) 

Ethylene L' -bromide Soil treatment at least 14 days prior to planting 30.0 	 108.0 

Lannate, Nudrin 10 days 0.2 	 0.45 
(Methomyl) 

Orlhene (Acephate) 7 days 4.0 	 0.5 

Sevin (Carbaryl). No time limitations 10.0 	 1.0 

Telone 11 (1.3- Preplar.t soil treatment Non-food use 
(Dichloropropene) 



EGGPLANT
 
WASH OR WIPE FRUIT CAREFULLY BEFORE SHIPPING TO MARKET 

I
 

COMMERCIAL 
FORMULATION AND 
PERCENT ACTIVE USE RATES 

PESTS WHEN TO TREAT PESTICIDE NAME INGREDIENT (DOSAGEIACRE) COMMENTS 

Root-knot Soil fumigation 1.3- dichloropropene Telone I Liquid, 92% See label for 
nematode prior to plant-

ing 
EDB. Ethylene 

So--m, 
Soilbrom85 Liquid, 12 lbs/gal 

instructions 

6 gal 
dibromide 84.5% 

Corn earworm, When present Carbaryl* t Sevin " SP. 8090 2",2 lb No time limitations. 
hornworm and damaging 

Flea beetle When damaging Carbaryl1 Sevin " SP. 80% 1/4 lb No ime limitations. 

Cutworm i Carbaryl*T Sevir' Bait, 5% 20 to 40 lb No time limitations. 

Aphid When colonies Parathion*T Parathion, Red EC,4 tb/gal, 45% 1 pt Do not apply wi!hin 15 days of harvest 
can be found Top Parathion 

i 4 sprey* t 

Mevinphos't Pho-sdrin' t EC,4tb/gal,47.1% 1,2to 1 pt Do not apply within 2 days of harvest. DO NOT APPLY 
___ _ WITH HAND EQUIPMENT. 
_ Endosulfan: Thiodani: EC, 2 Ib/gal, 24% 1 qt Do not apply within 1 day of harvest. 

Spider inite, 
whitefly 

When colonies 

plesent 
Parathton't Parathion, Red 

Top Parathion 
EC, 4 lb/gal, 45% 1 pl Do not apply within 15 days of harvest. 

4 Spray~t 

_ Mevinphos-t Phosdrin EC,4 lb/gal. 47.1% 1 pt Do not apply within 2 days of harvest. 

Permit from County Agricultural Commissioner required for purchase or use. 
t Do not apply when bees are present. Do not use if there is a danger of drift to nearby beeihives or if there is a 

possibility of drift to other crops in bloom. 

$ Hazardous to fish. 

EGGPLANT
 
ENVIRONMENTAL PROTECTION AGENCY LIMITATIONS 

ON USE OF CHEMICALS SUGGESTED IN THIS PUBLICATION 

Tolerance Dosage (poundsInterval required between last (parts per actual material 
Chemical applica!ion and planting or harvest million) per acre) 

Ethylene Dibromide Soil treatment prior togplanting 30.0 108.0 

Parathion 15 days 1.0 0.5 

Phosdrin (Mevinphos) 2 days 0.25 0.5 

Sevin (Carbaryl) No time limitations 10.0 2.0 

Te:jne 11 (1.3- Preplant soil fumigation Non-food use 
Dichloropropene) 



SWEET CORN 
FORMULATION AND 

COMMERCIAL PERCENT ACTIVE USE RATES 

PESTS WHEN TO TREAT PESTICIDE NAME INGREDIENT (DOSAGE/ACRE) COMMENTS 

Wireworm, seed No adequate recommendat;-- 3vailable 
corn maggot 

Cutworm, When damaging; Carbaryl*t Sevin*t Bait, 5% 40 lb No time limitations. 
darkling ground usually seedlings 
beetle 

Armyworm When damaging; Carbarylt Sevint SP, 800/0 2 1 lb No time limitations. 
usually seedlings 

Flea beetle When damaging; Carbarylt Sevin t SP, 80% 21/2 lb No time limitations. 
usually seedlings I 

Corn ,..arworm Individual ear 
treatment for 

Carbaryl * t Sevin't Dust, 5% 40 lb Use a stencil brush. Daub each ear. Make 5 to 7 appli
cations at 2- to 3-day intervals as necessary or until silks 

moderat- tc stop growing. 
heavy popuiations 

Ground power Carbaryl*t Sevin*t SP, 80% 21/2 lb No time limitations. 
spraying-for 
light to moderate 
populations; 
apply 1 to 2 days 
before silks appear 

1 to 2 days before 
silks appear 

Methomyl* Lannate* 
Nudrin* 

Liquid, 1.8 lb/gal, 
24.1% 

SP, 90% 

1to 2 pt 

1/4 to 1/2 lb 

Do not feed treated fodder to livestock within 3 days after 
last application. No time limitation on corn for fresh 
maket. 

Fall am .,worm When damaging Carbaryl " t Sevin't Dust, 10/0 20 lb No time limitations. 

SP, 80% 21/2 lb 

Permit from County Agricultural Commissioner required for purchase or use. 

t Do not apply when bees are present. Do not use if there is a danger of drift to nearby beehives or if there is a 
possibility of drift to other crops in bloom. 

SWEET CORN 
ENVIRONMENTAL PROTECT'ON AGENCY LIMITATIONS 

ON USE OF CHEMICALS SUGGESTED IN THIS PUBLICATION 
Tolerance Dosage (pounds 

Interval required between last (parts per actual material 

Chemical application and planting or harvest million) per acre) 

Lannate, Nudrin" No time limitation for fresh-market corn; do not feed treated 0.1 0.45 
(Methomyl)- fodder to livestock within 3 days of application 

2.0 
5 (kernels and cob) 

Sevin (Carbaryl) No time limitations 100 (forage) 



~PLAM T 

CAUTIONPL TPESTICIDE USE WARNING - READ THE LABEL AUI 

Pesticides are poisonous and must be used with caution. READ the label CAREFULLY BEFORE opening a container.
 
Precautions and directions MUST be followed exactly. Special protective equipment as indicated must be used.
 

STORAGE: Keep all pesticides in original containers only. Store separately in a locked shed or area. Keep all pesticides out
 
of the reach of children, ur'author.7ed pesonnel, pets and livestock. DO NOT STORE with foods, feeds or fertilizers. Post
 
warning signs on pesticide storage areas.
 

USE: The suggestions gven in this publication are based upon best curient information. Follow directions: measure accu
rately to avoid residues exc.' ding tolerances, use exact .mounts as indicated on the label or losser amounts given in this
 
publication Use a pesticide only on crops, plants or animals shown on the label.
 
CONTAINER DISPOSAL: Consult your County Agricultural Commissioner forcorrect procedures for ris:rg and disposing
 
of empty containers. Do not transport peslicides in vehicles wilh foods, feeds, clothing, or other materials, and never in a
 
closed cab with the vehicle driver.
 
RESPONSIBILITY: The grower is legally re;,i:onsible for proper use of pesticides including drift to other crops or properties,
 
and for excessive residues. Pesticides should not be applied over streams, rivers, ponds, lakes, run-off irrigation or other
 
aquatic areas except where specific use to:,hat purpose is intended.
 

BENEFICIAL INSECTS: Many pesticides are highly toxic to honei bees and other beneficial insects. The farmer, the
 
beekeeper and the pest control industry should cooperate closely to keep losses of beneficial species to a minimum.
 

PROCESSED CROPS: Some processors will not accept a crop treated with certain chemicals. If your crop is going to a
 
processor, be sure to check with the processor before making a pesticid application.
 

POSTING TREATED FIELDS: When worker safety reentry intervals are established be sure to keep workers out and post the
 
treated areas with signs when required indicating the safe reentry date.
 

PERMIT REQUIREMENTS: Many pesticides require a pe. mit from the County Agricultural Commissioner before possession
 
or use. When such compounds are recommended in this publication, they are marked with an asterisk (*).
 
PLANT INJURY: Certain chemicals may cause injury or give less than optimum pest control if used at the wrong stage of
 
plant development; n certain soil types; when temperatures are too high or too low; the wrong formulation is used; and
 
excessive rates or incompatible materials are used.
 

PERSONAL SAFETY: Follow label directions exactly. Avnid splashing, spilling, leaks, spray drift or clothing contamination.
 
Do NOT eat, smoke, drink, or chew while using pesticides. Provide for emergency medical care in advance.
 

Pest control regulations for pest management are highly subject to change. It is important that you periodically contact your
 
local farm advisor or U.C. Cooperative Extension specialist in order to be inlormed of revisions or additions to the material
 
discussed in this publication.
 

The University of California Cooperative Extension in compliance with the Civil Rights Act of 1964, Title IX of the 
Education Amendments of 1972, and the Rehabilitation Act of 1973 does not dicriminate on the basis of rnce, creed, 
religion, color, national 4&igin, se%, or mental or physical handicap in any of its programs or activities. Inquiries 
regarding this policy may be directed to: Affirma'ive Action Officer, Cooperative Extension, 317 University Hall, 

University of California, Berkeley, California 94720, (415) 642-0931. 

Issued in furtherance of Cooperati Extension work, Acts of May 8 and June 20, 1914, in cooperation with the United
 

States Departme.tnt of Agriculture, James B. Kendrick, Jr., Director, Cooperative Extension, University of California.
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C6mo mejorar el control de plagas 

Cuando los esfuerzos destinados a controlar insectos, Scaros o enferme
dades fracasan, la culpa a menudo se atribuye al pesticida utilizado, aunque 
la causa sea otra. Entre las razones ms comunes de fracaso, se destacan las 
siguientes: 

1 D,,nora eraplicar el pesticida. La aplicaci6n es ineficaz poique la plaga 
es muy numerosa o se ha extendido demasiado. 

" Aplicaciones insuficientes por falta de volumen o boquillas tapadas o 
mal distribuidas. 

" U.o de un pesticida inadecuado. 

Para lograr un control de plagas m~s efectivo, siga estos pasos. 

" 	 Inspeccione los campos peri6dicaryiente. Observe si hay seriales de 
plagas y los dafios ocasionados. Las frecuentes visitas al campo (dos 
veces por semana, como mfnimo) ayudan a determinar el momento 
apropiaco para la pr6xima aplicaci6n. Mant~ngase alerta y act6e seg6n
las condiciones de su carnpo; no aplique pesticidas simplemente porque 
su vecino lo hace. 

" 	 Trate de cubrir bien las plantas. Los pulgones, 6caros, gusanos y enfer-
medades son plagas serias porque atacan el env~s de las hojas y es dificil 
cubrir estas Areas con polvos o rocios. Para un mejor control, agregue y 
disponga las bor'uillas para que apliquen el pesticida por arriba y por los 
costados de las plantas. En algunos casos las boqu.las deben regularse 
para aplicar el pesticida por debajo de las hojas. A medida que avanza la 
temporada y aumenta el tamaho de las plantas, se necesita ms cant~dad 
de producto quirnico para cul.rir b~zn las plantas. Recuerde que es 
importante rociar utilizando el volumen y la presi6n adecuados. 

" Escoja el pesticida apropiado. Determine qu6 plaga(s) desea controlar y 
escoja el pesticida y la dosis de aplicaci6n adecuados. Si iene dudas 
sobre cualquiera de estos puntos, consulte al consejero agrfcola de su 
condado. 


Recopilado por Nick C. Toscano, Entom6logo, Extension Cooperativa,
 
Riverside. Los colaboradores son V. Burton, Extensi6n Cooperativa, Davis;
 
1. Radewald, I. Thomason y N. Toscano, Extensi6n Cooperativa, Riverside; 
D. Johnson, Extensi6n Cooperativa, Parlier; N. McCalley, Extensi6n Coope
rativa, ccndado de Monterey; y M. Stimmann, Davis. Traduccibn de Irene 
Tenney. 

Abreviaturas utdiadas 

Al ............ Ingrediente activo S ..................... Soluble
 
EC ... Concentrado emulsionable SP ............... Polvo soluble
 
gal ............. Gal6n (galones) WP .......... Polvo humectable
 
lb 	 ..................... Libra(s) / ......................... Por
 
pt 	..................... Pirla(s) % ................. ur ciento
 

"_.................
 



ESPARRAGOS
 
Forrnulaci6n y 

Plagas 
tpoca de 
tratamiento Pesticida Marca comercial 

porcentaje del 
ingrediente activo 

Uso 
Dosis/Acre Observaciones 

Centfpedo de Verano (antes Inunde durante el verano, usando un Srea minima en los diques. Es indispensable que el suelo est6 completamente cubierto 

jardin de plantar) durante 2 semanas. 

Tratamiento de Fonofos Dyfonate Granulado, 10% 30 a Aplique al voleo. Incorporeal suelo con equipo de 
pre-siembra 100 lb cultivo com6n a una profundidad de 6" a9". No coseche 
6nicamente durante 30 dias. 

Escarabajo" 
terrestre, 

Durante el 
periodo de torte 

Carbaryl~t § Sevin't Carnada, 5% 40 lb Riegue, espere aque el agua laya drenado y aplique la 
carnada. No vuelva a aplicar hasta que hayan pasado 3 

gusano;fozador . dias. No aplique el pesticida un dia antes de la cosecha. 

Se requiere aulorizacion o permisu del Comisionado Agricola del condado para su compra o uso. 

t No aplique este pesticida cuando las abelas estin presenles. No use este pesticida si hay peligro de que el viento 
arrastre el produclo quirnico a colmenas o cultvos en llor cercanos. 

§ Lo: componentes quimicos de los pesticidas se dan en su edoma orginal para iactihar la lectura de las etiquetas y [a 
,denlificacion de los productos. 

Limitaciones de [a Agencia de Protecci6n del Medio Ambiente para el uso de los productos quimicos recomendados en esta publicaci6n 

Dosis (libras de 
Intervalo requerido entre la iltima aplicacion y la Tolerancia (partes material activo 

Producto quimco plantacion o cosecha por mill6n) por acre) 

Dyfonate (FonofosI 30 dias; aplicaci6n al voleo; incorporeal suelo 0,5 	 10,0 (Uso 
restringido a 
California) 

Sevin (Carbaryl) 	 1dfa; aplique durante la 6poca de corte; no repita la 10,0 2,0 
aplicaci6n hasta pasados 3 dfas 



BERENJENAS# 
Formulaci6n y
 

poca de porcentaje del Uso
 
Plagas tratarniento Pesticida 
 Marca comercial 	 ingrediente activo Dosis/Acre Observaciones 

Nemtodo de 	 Fumigacion del 1,3-dichloro- Telone II Lquido, 92% Siga las 
n6dulo 	 suelo antes de propene instruccio
radicular 	 plantar nes de la 

etiqueta. 
EDB, Ethylene Soilbrom &5 Liquido, 12 Ib/ 6 gal
dibromide gal, 84,5% 

Gusano elotero, 	 Presencia y dafios Carbaryl't Sevin't SP, 83% 21/2 lb Sin limite de tiempo 
gusano de cuerno 	 de la plaga 

Pulga saltona 	 Dafios presentes Carbaryl*t Sevint SP, 80% 1 lb Sin limite de tiempo 
Gusano trozador 	 Carbaryl*t Sevin-i Carnada, 5% 20 a 40 lb Sin limite de tiempo 
Pulg6nw " 	 Presencia di Parathion't Parathion, Red i.C, 4 lb/gal, 1 pt No aplique 15 dias antes de [a cosecha.
 

colonias Top Parathion, 45%
 
4 spray~t
 

Mevinphos't Phosdrinlt EC, 4 lb/gal, /2 a 1pt No aplique 2 dias antes de [a cosecha.. O APLIQUE 
47,1% CON EQUIPO DE MANO. 

Endosulfan** Thiodan** EC, 2 lb/gal, 24% 1qt No aplique 1 dia antes de [a cosecha. 
Arariita, rnoca Presencia de Parathion't Parathion, Red EC, 4 lb/gal, 1 nt No aplique 15 dias antes de !acosecha. 
blanca colonias Top Parathion, 45% 

4 spray~t 

Mevinphos~t Phosdrint EC, 4 lb/gal, 47,1% 1 pt No aplique 2 dias antes de la cosecha. 
Se requiere auiorizaci6n o permiso del Comisionado Agrcola del condado para su compra ouso. 

t No aplique este pesticida cuando las 'bejas es6ln presenles. No use esle pesulcida si hay peligro de que el vienlo 
arrastre e;producto quimico a colmenas ocultivos en florcercanos. 

Peligroso para los peces. 
# Antes de enviarlas al nercado, las berenjenas Jeben lavarse o limpiars, cuida fosamente. 

Limitaciones de la Agencia de Protecci6n del Medio Ambi,:nte para el uso de los productos quimicos recomendados en Asta publicaci6n 

Dosis (libras de
Intervalo requerido entre la filtima aplicaci6n y la Tolerancia (partes material ahtivo

Producto quamico plantaci6n o cosecha por mill6n) por acre) 

Ethylene dibromide Tratamiento del suelo antes de la sienibra' 	 30,0 108,0 

Parathion 15 dias 1,0 	 0,5 

Phoidrin 2 dias 0,25 0,5 
(Mevinphos) 

Sevin (Carbaryl) Sin lfmite de tiempo 	 10,0 2,0 

Telone 11 (1,3- Fumigaci6n del suelo antes de lasiembra No se aplica a los 
rlvrhlnrinronpno,1 Cultivos 



QUINGOMBO
 

Plagas 
Ipoca de 
tratamiento Pesticida Marca comercial 

Formulaci6n y 
porcentaje del 
ingrediente activo 

Uso 
Dosis/Acre Observaciones 

Nemitodo de 
n6dulo 
radicular 

Fumigaci6n del 
suelo antes de 
la siembra 

1,3-dichloro-
propene 

Telone II Uquido, 92% Siga las 
instruccio
nes de la 
etiqueta. 

EDB, Ethylene 
dibromide 

Soilbrom 85 Liquido, 12 Ib/ 
gal, 84,5% 

6 gal 

Cusano 
trozador 

Carbaryl±l Sevint Carnada, 5% 20 a 40 lb Sin limite de tiempo 

t 

Se requiere auto

No aplique esi, 
arastre el pro 

rlzact6n o permiso del Comisionado Agricola del condado para su compra o uso. 
-'esticicda cuando las abejas esl.n presenleS No use este pesticida sihay peligro de que el vi
.o quimico a colmenas o cultivos en flo cercanos. 

ento 

Limitaciones de la Agencia de Proteccion del Medio Ambiente para el uso de los productos quimicos recomendados en esta publicaci6n 

Dosis (libras de 
Intervalo requeridc entre la ultima aplicaci6n y la Tolerancia (partes material activo 

Producto quimico plantacion o cosecla por mll6n) por acre) 

Ethylene dibromide Tratamiento del suelo antes de la siembra 	 30,0 108,0 

Sevin (Carbaryl) Sin Ifmite de tiempo 	 10,0 2,0 

Telone !1 Tratamiento del suelo antes de la siembra 	 No se aplica a los -

cultivos 



CHILES 
Formulaci6n y 

Epoca de porcentaje del Uso

Plagas tratamiento Pesticida Marca comercial 
 ingrediente activo Dosis/Acre 	 Observaciones 

Nem&todo de Tratamiento del 1,3-dichloro- Telone II Liquido, 92% Siga las
n6dulo suelo por lo propene 	 instruccio
radicular menos 14 dfas nes de la 

antes de plantar etiqueta. 

EDB, Ethylene Soilbrom 85 EC, 12 lb/gal, 6 gal
 
dibromide 84,5%
 

Gusano trozador, Despues de la Carbarylt 
 Sevin°t Carnada, 5% 40 lb Sin limite de tiempo

escarabajo oscuro germinacidn y

de la tierra. cuando hay Trichlorfon Dylox Ii Carnada, 5% 20 lb Aplique por los menos 21 dias antes de la cosecha.
 

danos presentes
 
Pulg6n Colonias Methomyl*t Lannate*t, SP, 90% 1/.b 
 Tambi~n controla los gusanos soldados y, en parte, los 

numerosas y 	 Nudrin*t Liquido, 1,8 1qt 	 gusanos eloteros. No apl.que 10 dias antes de ladaiinas 	 Ib/gal, 24,1% cosecha. lntervalo de espera - 24 horas 

Endosulfan*t Thiodan** 	 EC, 3 lb/gal, 33,7% 11/2 a 2% pt No aplique 4 dias antes de la cosecha. 
Acephate Orthene 75S SP, 75% % lb 	 Controla tambi6n al falso medidor. No aplique 7 diasantes de la cosecha. Chiles dulces 6nicamente. 

Barrenillo del Primera Carbaryl*t Sevin~t SP, 80% 21/3 lb Trate con intervalos de 7 a 10 dias; comience cuando loschile aparici6n de frutos empiezan a establecerse. Contin6e los
los frutos tratamientos hasta que no haya m~s frutos verdes 

susceptibles o los frutos hayan madurado. Destruya la 
hierba mora en invierno. Sin limite de tiempo. 

' f(tlluiereJU.)diz,(ioll a pern1o dl Coin isonad Agrh ola del condlao para %u ctiinipra o usu. 

t N .ipI€qus tte L' Ii( da cuando a, .)hejal eszlin pwct_ . No,use est,Ixh( ida %ihay ligo de que el vienbo
 
arr3'tre el prodiu(to quimi-o a colinenas , (ulti,., en Hr ci,,,ci sflo
 

Peahgros., par, lou,peces 

Elpevlcida Dylox no debe permanecer en los lanques de rccar. porque se hidrulza lormando [DDUP. 

Limitaciones de la Agencia de Proteccion del Medio Ambiente para el usc de los prductos quimicos recomendados en esta publicacion 

Dosis (libras de

Intervalo requerido entre la dltima aplicaci6n y la Tolerancia (partes material activo
 

Producto quimico plantaci6n o cosecha por mill6n) por acre)
 

Dylox (Trichlorfon) 21 dias 0,1 	 1,0 (carnada) 

Ethylene dibromide Tr3tamiento del suelo por lo menos 14 dias antes de la siembra 30.0 	 108,0 

Lannate, Nudrin 10 dias 0,2 0,45
 
(Methomyl)
 

Orthene (Acephate) 7 dias 4,0 	 0,5 

Sevin (Carbaryl) Sin limite de tiempo 	 10,0 1,0 

Telone 11 (1,3- Tratamiento del suelo antes de la siembra No se aplica a los 
,A;.-k, 
 rltivoi 



MAIZ DULCE
 
Formulaci6n y 

Epoca de porcentaje del Uso 
Plagas tratamiento Pesticida Marca comercial ingrediente activo Dosis/Acre Observaciones 

Gusano de alambre, No se conoce un producto adecuado. 
gusano de los 
granos de maiz 

Gusano trozador, Por lo general, Carbarylt Sevin±t Carnada, 5% 40 lb 
escarabajo oscuro darfos a las 
de la tierra plantitas 

Gusano Daios a las Carbaryl~t Sevin*t SP, 80% 21/2 lb 

soldado plantitas 

Pulga saltona Darios a las Carbaryl~t Sevin't SP, 80% 21/2 lb 
plantitas 

Gulano" Tratamientoindividual Carbaryl't Sevin*t Polvo, 5% 40 lb 
elotero por mazorca en caso 

de poblaciones mode-
radas o numerosas 

Rociado terrestre Carbaryl't Sevint SP, 80% 21/2 lb 
a motor para pobla
ciones moderadas o 
numerosas; aplique 
1 6 2 dias antes de la 
aparici6n de las 
hebras. 

16 2 dias antes Methomyl ° Lannate*, Liquido, 1,8 1 a 2 pt 
de [a aparici6n Nudrin Ilb/gal, 24,1% 
de las hebras SP,90 a 2 b 

Gusano Dafios Carbarylt Sevinft Polvo, 10% 20 lb 
soldado 

SP,80% 2Ys Ib 

Se rLquiere aulorizaco6n opermiso del Comisionado Agricola del condado para su compra o uso. 

t 	 No apfique esle pesticida cuando las abelas estdn presentes. No use e ,e pesticida si hay peligro de que elviento 
arrasire el producto quimico a colmenas o cultvos en flor cercanos. 

Limitaciones de la Agencia de Proteccidn del Medio Ambiente para el uso de los pe-ductos quimicos recomendados 

Interval 3 requerido entre la ilu.ima aplicaci6n y la Tolerancia tpartes 
Producto quimiro plantaci6n o cosecha por mill6r,) 

Lannatc, Nudrin Sin limitede tiempo para el maiz fresco; no alimente al ganadocon 0,. 
(Methomyl) el forraje tratado hasta que pasen 3 dias de la61tima aplicaci6n. 

Sevin Carbaryl) Sin limite de tiempo 100 (forraje); 
5 (granos y marb3 
de rnaWz 

Sin Iimite de tiempo 

Sin li'mite de tiempo 

Sin Imite de tiempo 

Use un cepillo p.ra "stencil". Pinte cada m-zorca. Haga 
de 5 a 7 aplicaciones con intervalos de 2 6 3 dias, seg6n 
sea necesario o hasta nue las hebras dejan de crecer. 

Sin Ifmite de tiempo 

No alimente al ganado con el forraje tratado hasta que 
pasen 3 dias de la 61tima aplicaci6n. Sin limite de tiempo 
para el maiz que se vende como hortaliza fresca. 

Sin limite de tiempo 

e-i esta publicaci6n 

Dosis (libras de
 
material activo
 
por acre)
 

0,45 

2,0 



Las disposiciones que rigen el control de plagas cdmbian con frecuencia. Por este motivo, comunicupse 
peri6dicamente con su consejero agricola local o con elespe-ialita de laExtensi6n Cooperativa -Je I. 
Universidad de California para informarse de las modilicaciones oagregados al presente material. 

PRECAUC:ONES PARA EL USO DE LOS PESTICIDAS
 
CIE-.0> APLICADOS ,LAS PLANTAS-LEA LA ETIQUETA
 

LOSpeshctdas son SubslanClas venenosas y deten usarse de pl-gas ueben colaborar para reducir at minimo ladesleuc
con mucha cuidado LEA CUIDADOSAMENTE LA ETI- Cdn de las especes benefcosas
 
QUETA ANTES de abrjr el envase. y SIGA EXACTAMENTE
 
LAS INSTRUCCIONES Ademas d,eslas precauciones use PROCESAMIEN rODE COSECHAS: Algunas plantas do
 
elequpo especial que ica laetquela pboesamcnlo no aceplar aquollas cosechas tratadas con
 

delefmnados pesticidas Sl su cosecJ3 debe setenviada a
ALMACENAMIENTO: Guarde ios pestcdas en sus enva- una planla de procesamie.-!o, comuniquese con los encaga
ses originales Para alracenarlrs. guardelos balo Haveen dos de recobrla para averfguar cuAles sonlos pestrodas quo

lugares certados. y mantongalos lueradel ucance Ce los no debe usar Oblenga la nlormacin ames de ap car cual
nfos. las personas no autoorzaclas.los annmalesaomestcos quiettpo de pescida
 
y elganado NO GUARDE laspeslcdas juntocon JOSaimen
los para las personas a los animales, n con los ferilizantes CARTELES 04 ADVERTENCIA EN LOS CAMPOS TRA.
 
Coloque carteles do advertencia en las zonas o lugares TADOS: En oscasos on que so ndca un periodo deespera

dande guarda los pestcidas antes de regresar at campo tratadc. coloque catleles endca

dores en las zonas donde so h, aphcado elpesr.ida Dichns
USO: Los uses quo ;e recomendan en astPlrIelo so basa c.rueiPs deben ndcar lalecha do rogroso. es decir. elmo
on las ultmas intormac- ines recibidas Sqga las instruccones mento cuando los trataladores Oueden volveral carpo sin
 
con exactitud: mia las car.tdades con cuidado nara eta los Carer rosgos

residucs que exceden lafolerancla flada: us.'ascanldades
 
indcujas en laelqueta a las canltdades menores que glutan PERMISOS OBLIGATORIOS: En algun.., cases es noce
en esta publcacdnc Ulice elpesticda adecuado para elipo saro sohcitar un permtso uspocial a. Comisocnaao Agricola

Ceculicos. plantas a anmales que inlcalaetiqueia del condado para poseer a uzar certos pestcidas En
 
ELIMINACI6t. DE LOS ENVASES: Consulte a,Coms.o- nuestro follato. los compuestos quo requieron dicho otrmiso
 
nado Agricola de su condado para oblener j:ormacion sabre han sdo macados con un aslerisco (*)
 
comn deoe eniuagar y ellminar envases DANOS A LAS PLANTAS: Cerlas subslancias quimicas
los vacios de los 

pesticidas quo ha ulizado No transpone los pesticidas en un pueden causar dahos 0 tesultar inefcaces para combatr las
 
vehicmlo plagas Esto ocurre cuando losposlcdlas so aplcan on una
que contine comida. almentos rara los animacs. 
ropa u OliOsmaterlotes Nunca Ievepeshcdas en el corpar. delerminada elapa de desarr llo do las planlas. en aerlos 
Imionto para pasajCros ni on laCabina cerrada delconductor hpo5 de suela. cuando hace domasiado rioa dOemasiado 
RESPONSABILIDADES: El cufltador es resDonsable del calb,. cuando seusa una tormulacion incoriecta y cuando so 
usa de lospesticdas. de ls electos que pued?. tenetspae u ',zancanidades excesvas a malerales incompatibles 
otros Cultmos a propiedades y del exceso de resduos LOs
pescidas no deben Cplcarse sabre los is. arioys lagos. EURIDAD PERSONAL: Sga acamnt las rucoos. ts areu la s nes de laetqueta Evte salpicaduras. derrames. pdrd-das.estnques.canaollaese oredo demas s. desvlos de rociooi Areas acualcas y contaminacrOn de larope NUNCA coma. 
coplo cuandc,su usa para dio propdsio asoindque. ume. Da na massque nada r,ontras usa un pestada Ant1es 
INSECTOS BENEFICIOSOS: Muchos pesticidas Sot. suma- de uthzar un pestida.asegureso quo ha tornado !asprecau
menle t~idcos para las abelas ydemAs inseclos benelcosos clones necesarlas y q.ie elservcio m6dca do emorg'nca
El agricultor. elapicultor y las empresas dedicadas a control c..:cnl on Josmedios para atende. a los accidentados 

Para simphficar la informacidn.so han usado marcas conocdaos do produclos. Esto no rnplca elrespaldo de las
 
prcductos nonbeados niIa Ctica do pr duclos no menco"na.as
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Diseases, insects and weeds 
damage asparagus and affect pro-
duction in Washington. Fusarium 
wilt and crown rot, rust, the 
asparagus aphid, the common 
asparagus beetle, cutworms, and 
many species of broadleaf and 
grassy weeds reduce asparagus 
yields. Growers use a variety of 
cultural practices and pesticides to 
manage asparagus pests. 

In 1982, Washington State 
University Cooperative Extension 
and the Washington Asparagus 
Growers' Association initiated an 
integrated pest management pro-
gram for asparagus. Objectives of 
the program are to improve timing 
of pesticide applications and to 
coordinate growing practices and 
pest control strategies for 
asparagus pests. The program 
should help improve pest control, 
reduce the cost of controlling 
pests, and increase asparagus 
yields. 

How The Program Works 
A field scout visits asparagus 

fields of participating growers at 
two-week intervals to monitor 
pests. The scout moves through
fields in a pattern of two V's or a 
W (Fig. 1), sampling for rust, 
asparagus aphid, common 
asparagus beetle, cutworms, 
weeds, and beneficial insects. The 
scout gives or mails a written 
report to the grower after com
pleting sampling and aphid extrac-
tion. The grower can then base 
pest management practices on the 
population levels of the pest. 

Descriptions and management 

Asparagus Integrated
 
Pest Management 

Dennis A. Johnson, Daniel F. Mayer, Robert 
Parker and Gaylord I. Mink 

practices follow for diseases and 
pests that affect asparagus in 
Washington State. 

DISEASES OF ASPARAGUS 

Rust 

Asparagus rust, caused by the 
fungus Pucciniaasparagi,occurs 
sporadically in eastern Washing-
ton. This disease can cause severe 
damage when weather is favorable, 

Symptoms and disease cycle. 
Rust first appears in the spring. It 
produces three different types of 
pustules during the growing sea-
son. The first pustules to appear 
on plant foliage, aecia (Fig. 2), are 
usually sparse and easily over-
looked. These are oval in shape,
and light orange in color. The 
blisters are raised at first; later the 
center of the pustule sinks as it 
ages. These pustules may form on 
volunteer asparagus, on plants in 
young uncut beds, and in seedlings 
growing in commercial beds. The 

spring pustules give rise to the 
repeating, or summer pustule 
stage, uredia (Fig. 3), an early 
source 4f inoculum (spreading 
spores) for rust epidemics. 

The most commonly noticed 
pustules are the uredia that appear on 
fern foliage from early to late sum
mer. Summer stage pustules arise as 
blisters, and rupture the outr 
layer to expose brownish-red 
powdery spores. These wind-borne 
spores infect healthy plants. 
Repeated infections of the wind
borne summer spore, occur every 10 
to 14 days during wet weather and 
can be very damaging. Sprinkler 
irrigation also contributes to the 
spread of the disease. 

Pustules with black spore 
masses, called telia (Fig. 4), 
replace the spore-spreading sum
mer stage pustules in early fall. 
Spores overwinter in these fall 
pustules and give rise to a new 
disease cycle in the spring. 

Cortrol. An important step in 
managing rust is preventing the 

tig. 1. Field scouts use these Vor W patterns to sample asparagus fields for 
pests. The patterns may be used for rectangular or circular shaped fields. 
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Figures 2, 3, and 4, above, show the three stages of rust on asparagus spears and asparagus ferns. The early spring stage of rust
(aecia)as it appears on asparagus, left; summer pustules of rust (uredia) shown on asparagus fern, center; and the overwinlering
black masses of rust (telia), again on asparagus fern, right. 

development of "qecia,the early 
spring pustules. Cutting spears 
regularly until early summer 
eliminates one summer spore 
source. However, aecia develop on 
nonharvested plants, such as 
volunteers, seedlings, and those in 
new beds, providing a source of 
summer inoculum. In newly 
established rields that are not 
harvested, rust severity can be 
especially high because of the 
availability of spreading spores 
and early development of the fern. 

Growers can control rust by 
preventing growth of volunteer 
plants during the cutting season 
and by isolating seedling beds 
from commercial fields. Avoid 
planting asparagus beds in areas 
with poor air drainage, or where 
dew frequently occurs, since 
moisture on plant foliage favors 
rust development. 

Resistant and moderateli resis-
tant varieties retard rust Jevelop-
ment, even though they may 
become infected. Delmonte 361, 
Jersey Giant, and Jersey Centen-
nial are resistant; UC 157 is 
moderately resistant; selections of 
Mary Washington range from 
moderately susceptible to suscepti-
ble; and WSU-I is susceptible to 
rust. 

Fungicide applications may be 

-. 


necessary some years. Monitor 
fields carefully and regularly dur-
ing midsummer for spore-forming 
uredia. A small number of these 
pustules can rapidly produce high 
levels of disease. Apply a labeled 
fungicide, mancozeb (Dithane 
M-45 or Manzate 200), when these 
pustules are easily found before 
late summer. Fungicides are not 
effective after high levels of 
disease are reached or when the 
black pustule stage forms in the 
fall. 

Stemphylium Purple Spot 

Symptoms. The fungus, Stem-
phyliutn vesicariutn, sometimes 
causes small, slightly sunken, pur-
pIe spots on asparagus spears just 
before harvest (Fig. 5). Asparagus 
ferns also become infected, show-
ing tan to brown lesions from V,-
to -inch in length with dark pur
ple margins (Fig. 6). 

The fungus needs moist condi-
tions from dew or rain to infect 
plants. The fungus enters 
asparagus through wounds and 
plant breathing pores (stomata). 
More severe purple spot occurs on 
spears during the early part of the 
harvest season following wet 
weather and cool temperatures. 
When rainfall ceases and 

temperatures warm, purple spot 
infections fail to develop. 

Control. Applying fungicide to 
spears is not a satisfactory method 
of controlling purple spot. Fungi
cides, if applied near harvest, 
would leave a residue. Because 
new spears emerge daily, it would 
be impractical to cover and protect 
all plant tissue surfaces. 

Destroying overwintering sources 
of inoculum such as old, infected 
ferns and plant debris will reduce 
disease incidence on spears. Com
pletely burying infected ferns by 
cultivation during the fall or early 
winter will reduce inoculum levels 
and subsequent infections the next 
spring. However, take care not to 
create conditions that favor blow
ing sand, because infections readi
ly occur through wounds. Planting 
cover crops that reduce windblown 
sand may aid in disease control. 

Fusarium Wilt and Fusarium 
Crown Rot 

Fusarium wilt, caused by 
Fusarium oxysporum F. sp. 
asparagi, and Fusarium crown rot, 
caused by F. moniliformne, are 
widespread in Washington. High 
incidences of these diseases cause 
decline of asparagus stands and 
loss of grower profits. Plant 
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Figures 5 and 6, above, show Stemphylium purple spot of asparagus on asparagus spears just before harvest, left; and on asparagus
fern, center; Figure 7 shows plants with yellowed stalks dying prematurely in the field 

stress, virus infection, high soil 
temperature and light soils increase 
the disease problem. 

The Fusarium fungi, which live 
in the soil, are easily spread on 
contaminated seed. 

Symptoms. Infected seedlings 
may fall over on the ground, due 
to destruction of seedling tissue 
near the soil line. This process is 
called damping off. On young in-
fected crowns, needles near the tip 
of primary shoots turn yellow, and 
the growing point dies. The entire 
stem will eventually turn yellow 
and die. 

On mature plants, a distinct wilt 
occurs that is most noticeable in 
the heat of July and August. In-
fected stalks turn yellow and die 
(Fig. 7). One or two shoots of a 
crown may show symptoms while 
the others appear normal, or the 
entire hill may yellow and die. 
Usually scattered throughout the 
field, affected plants may be more 
numerous in low areas or on san-
dy slopes. Reddish-brown lesions 
may appear at and below the soil 
line of yellowed shoots. A reddish-
brown discoloration is evident in 
the vascular tissue of the crown 
and roots. Large, fleshy storage 
roots may become hollow and 
limp; crowns rot or eventually die. 

Control. Treat seed and crowns 
with a fungicide (Benlate). Avoid 

old asparagus soil for producing 
crowns and establishing permanent 
plantings. Also avoid soil with 
conk debris until the corn material 
has decomposed. Manage aspara-
gus stands to reduce plant stress. 
Common causes of plant stress are 
overcutting, drought, overwater-
ing, insect injury, inadequate weed 
management, disease, and soil 
compaction. To eliminate avenues 
for infection, be as careful as 
possible during tillage practices to 
avoid wounding fleshy roots and 
crowns. 

Virus-Induced Stand Decline 

Three different viruses, which 
cause stand decline, can be isolat-
ed from asparagus in Washington. 
These are tobacco streak virus 
(TSV), asparagus virus-I (AV-I), 
and asparagus virus-2 (AV-2). 

Symptoms. Each virus reduces 
plant vigor and pioductivity. 
Plants infected by TSV are stunted 
and produce small spears. Growth 
of plants infected by either AV-I 
or AV-2 alone may be reduced by 
as much as 20%. Plants infected 
with both AV-l and AV-2 decline 
and die, usually within 2 to 3 
years after double infection, 
Symptoms of virus-induced 
decline resemble decline caused 
by many other factors, especially 
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fronLFusarium wilt, right. 

fusarium wilt. Rese- ch suggests 
that asparagus plants infected with 
AV-2 become much more suscepti
ble to fusarium wilt than non
infected plants. None of these 
viruses can be diagnosed on the 
basis of symptoms alone. 

Disease cycle. AV-I is spread by 
many common aphid species that 
feed briefly on spears, but which 
do colonize asparagus ferns. These 
include the green peach and potato 
aphids, both of which are om
nipresent in the spring and fall. 
AV-l is not transmitted by the 
asparagus aphid. In the Yakima 
Valley, AV-I infects nearly all 
commercial and volunteer 
asparagus plants within 5 to 7 
years. 

AV-2 is seedborne and appears 
to be transmitted through pollen. 
The incidence of AV-2 in 
commercial seed lots ranges from 
trace levels to above 50%. Be
cause virus-infected seedlings 
usually survive, many young plants 
will be infected when planted if 
the incidence of AV-2 is high in a 
given seed lot. As AV-l is spread 
into the field over the succeeding 
years, plants which become in
fected with both viruses begin to 
decline and die. Since AV-2 can 
also spread within fields, the 
number of double infected, de
clining plants increases pro



Figures 8, 9, and 10 show insects which attack asparagus. The asparagus aphid, above left, is a powdery gray-green; the colorful 
adult asparagus beetle, center, attacks an asparagus fern. Redback cutworm larvae, right, attack spears from mid-May through June. 

gressively with time, and the stand 
decreases. 


Although TSV has been found 
in a few fields, its mode of spread 
is unknown. In other Washingtc.' 
crops, TSV is spread by the com-
mon flower thrip. 

Control. Because AV-I is 
genetally distributed throughout 
eastern Washington and is easily 
spread by a variety of aphids that 
visit asparagus only briefly, it is 
virtually impossible to cont ')I. 
Although pollinating insects are 
suspected of spreading AV-2, no 
effective control practices are 
known. However, virus-induced 
stand decline can be reduced 
substantially, perhaps eliminated, 
in isolated fields by the use of 
virus-free seed. Although virus-
free seed is not currently being 
produced, methods are available to 
test seed lots for the presenc of 
AV-2 prior to planti,,g. 

INSECT PESTS OF 
ASPARAGUS 


Asparagus Aphid 

The asparagus aphid, Brachy-
corynella asparagi,was first found 
in Washington in 197. This pest 
now occurs throughout the aspara-
gus growing region. 

Aphids are about /16-inch long, 
powdery gray-green to green, and 
lack cornicles (Fig. 8). Eggs are 
green to black. Overwintering eggs 
are laid in the fall (September to 
November) on asparagus fern. 
Eggs hatch in the spring. The first 
winged females appear about mid-
May. Winged and wingless aphids 
are produced throughout the sum-
mer. There are several generations. 
All life stages appear on aspara-
gus; no other plant host is known. 

Aphids feed in the axiis of the 
ferns where the leaves jcin the 
stem. They cause a marked stun
ting of fern growth. Heavily in-
fested plants have a large number 
of severely stunted, (Bonzai ef-
fect), blue-gray shoots around the 
base of the plant, and an abun-
dance of aphid honeydew is pre-
sent. Seedlings and one-year-old
plants may be killed. 
. Sampling should be carried out 

"when plants are in the fern stage. 

"dollect one secondary branch from 
each of 200 plants and count the 
number of aphids found on each. 

Or, place the branches together in 
a paper bag for 2 or 3 days so the 
aphids die and fall off the shoots, 
Dump the bag contents on a sheet 
of white paper and count the dead 
aphids. Treat the field if any 
aphids are found during June. An 
average of 5 or more aphids per 
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plant found during August will 
probably cause damage. The field 
should be treated. Destruction of 
dormant foliage in the fall and 
shallow rototilling of the field in 
the spring greatly reduce aphid 
populations. Malathion at 2 
pounds active ingredient per acre 
is registered for control of 
asparagus aphid. Di-Syston at 1 
pound active ingredient per acre, 
applied in mid-September, pro
bably provides the best chemical 
control of the aphid.* 

Asparagus Beetles 

The common asparagus beetle, 
Criocerisasparagi, can reduce 
asparagus yields or contaminate 
plants, resulting in cullage. 

wing covers with three yellow 

spots along each side and reddish 
margins (Fig. 9). Larvae are dull 
blue-gray with black head cap
sules. Beetles overwinter as adults, 
and the females begin laying eggs 
on asparagus spears in April. 
There are two to five generations 
per year.
 

"A special local needs registration 
(WA840036) has been granted for this 
use in Washington under Section 
24(c), FIFRA. 



Asparagus spears damaged by 
asparagus beetles or found with 
beetle eggs on them are culls. Bee-
tie feeding on fern can injure new-
ly established beds and reduce 
vigor of mature stands. 

Sample in fields when plants are 
in the fern stage. Count the 
number of beetles found on 200 
plants per field. If there is an 
average of five beetles per plant, 
the field should probably be 
treated with an insecticide, 
Malathion, methomyl, methoxy-
chlor, Sevin XLR and rotenone 
are registered for control of 
asparagus beetle. 

Cutworms 

Two cutworm species are found 
in asparagus fields (Fig. 10). Spotted 
cutworm, Amathes c-nigrum, lar-
vae are found feeding usually near 
the rpear tips during late April 
and early May. The brownuish lar-
vae have a pair of dark hash marks 
on the rear end. Redback cut-
worm, Euxoa ochro-gaster, larvae 
are found feeding on spears from 
mid-May through late June. They 
usually feed on the side of spears, 
at or below the ground line. Lar-
vae are pale yellow to dark red 
and up to 2 inches long when full 
grown.

Monitor fields for cutworm 

damage to spears during the cu:-
ting season and look for poor pco-
ducing crowns. If plants are not 

producng adequate new growth, 
examine the soil around crowns 
for cutworms. Permethrin (Pouice 
Ambush ) at 0.1 pound active in-
gredient per acre provides excellent 
control. Methomyl, Sevin* and 
Sevin bait are also labeled for cut-
worm control on asparagus. 
Weeds and cutworms are asso-
ciated, since female moths prefer 
to lay their eggs on weeds. Good 
weed control will reduce cutworm 
populations in asparagus fields. 

Bee Poisoning 

Honeybees forage blooming 
asparagus fields. Do not apply any 
pesticides hazardous to bees to 
fields being foraged by honeybees. 

WEED CONTROL IN 
ASPARAGUS 

Weeds are a serious problem in 
asparagus production. They com-
pete with asparagus plants for 
light, moisture, nutrients, and in-
terfere with harvesting, thus reduc-
ing yields. Unlike many other 
crops, asparagus is a poor com-
petitor against weeds. The crop 
does not produce much shade until 
late in the growing season. All 
types of weeds infest asparagus, 
including annual and perennial 
grasses, and annual, biennial, and 

perennial broadleaves. Mechanical 
cultivation has been used effective-
ly to control early season weeds, 

but cannot be continued after cut
ting begins without loss of spear 
production. 

Without the use of herbicides, as
paragus rows usually must be culti
vated and hilled during and after 
the cutting scason to control an
nual weeds. Each cultivation during 
the cutting season causes the loss 
of from five to seven days of spear 
production. Mechanical cultivation 
methods and loss in production 
are even more costly for control 
of quackgrass, bermudagrass, or 
other perennial weeds. 

Using herbicides which will con
trol both broadleaf and grass 
weeds is a cost-effective alternative 
to cultivating during the cutting 
and giowing season. In recent 
years, 19everal herbicides have been 
registered for weed control in 
asparagus. All asparagus-registered 
herbicides (Table 1) have certain 
chracteristics that have restricted 
their use. For more information 
regarding the use of herbicides in 
asparagus, consult EB 1145, 
(':enical Weed Control in 
Asparagus. When using any her
bicide, read and carefully follow 
the directions given on the label. 
Table 2 indicates the expected 
response of selected weeds to the 
herbicides mentioned in Table 1. 
*Sevin XLR is registered for use on 
sevin but regitis ormusetonasparagus, but not for cutworms. It is 

effective, and can be used legally for 
this purpose, provided all other label 
directions are followed. 
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Table I.
 
Herbicides available for use during establishment of direct-seeded 


Common Name Trade Name 

Paraquat Paraquat Plus,
Gramoxonc 

Chloramben Amiben 

2,4-D Sodium Salt 2,4-D Sodium Salt 

Linuron Lorox 


Terbacil ."inbar 


Fluazifop Fusilade 

Herbicides available for use in established asparagus: 

Glyphosate 

2,4-D Sodium Salt 

2,4-D Alkanolamine Salt 

Dicamba 

Dalapon 

DiuronDirex
 

Linuron 

Metribuzin 

Simazine 

Napropamide 

Trifluralin 

Roundup 

2,4-D Sodium Salt 

Formula 40 

Banvel 


Dowpon
Dalapon 

Karmex
Diuron 


Lorox 


Sencor

Lexone 


Princep
Sim-Trol 

Devrinol 

TApply 

and crownplanted asparagus: 

Remarks
 

Apply to growing weeds before crop emerges.
 

Apply before emergence of weeds and crop. Direct seeded
 
asparagus only.
 

Apoly to weeds less than 2 inches tall.
 

Apply preemergence to asparagus planted with carbon
band or postemergence to crop.
 

Apply preemergence to asparagus planted with carbon

band.
 

Apply to actively-growing grass weeds.
 

Apply to actively-growing weeds prior to crop emergence,
after last harvest or after ferning.
 

Apply to actively-growing broadleaf weeds.
 

Apply to actively-growing broadleaf weeds.
 

Apply to actively-growing broadleaf weeds.
 

Apply to actively-growing grass weeds.
 

Apply during fall or b-,. ig at least 4 weeks prior to
 
asparagus emergence ri,./or after harvest.
 

Apply prior to or after weed and asparagus emergence.
 

Depending on product, apply before asparagus emerges,
 
or as a split application, preemergence and after harvest. 

Apply in fall. following fall reworking of field. 

Apply in fall or spring prior to crop and weed emergence. 

and incorporate in winter or early spring before 
crop emerges and/or after harvest. 



Table 2.
 
Weed response to selected herbicides
 

This chart may serve as a guide in the selection of some of the herbicides registered on asparagus. Plant response may be altered

by growing conditions, genetic variations, soil type, pH, organic matter, and rates of application.
 
Rates necessary to obtain the control suggested may vary from season to season and may differ among geographical areas.
 

EE C

2I E 
GRASS WEEDS U 4 z . 6 1 

P irnyardgrass 0 U U 0 0 A 0 0 A 0 0 0 
Crabgrass 0 U U 0 0 0 0 0 0 A U * 
Green foxtail 0 * * * * * 0 6 0 0 * * 
Yellow foxtail 0 U 0 * 0O 0 .0 0 0 * 
Sandbur U U A U 0 A A 0 0 

BROADLEAF WEEDS 

Black nightshade 0 0 * * 0 0 U U 0 0 0 U 

Common lambsquarters 0 0 0 0 0 0 0 0 0 * 0 0 

Hairy nightshade 0 0 0 0 0 0 U N 0 0 * a 

Kochia 0 0 0 0 0 0 0 0 
Mallow 0 U A * U 0 0 K 
Pigweed 0 0 0 0 0 0 0 0 0 0 
Prickly lettuce 0 0 0 0 0 0 S 0 0 0 0 U 

Prostrate knotweed 00 0 A 0 * 0 
Puncturevine 0 0 U 0 U 0 A 0 0- A A 
Purslane @ 0 0 00 0 0 • • • • • 

Russian thistle 0 0 0 0 0 A 0 U 0• 
Smartweed A 0 U . 0• 
Wild buckwheat 0 U 0 • U 0 • U 

Volunteer asparagus U * U U A • U U AA 0 A 

* = Good Control; 0 = Good-Fair Control; A = Fair Control; U = Fair-Poor Control; U = Poor Control. 

/ 



By Dennis A. Johnson, Extension Plant Pathologist; Daniel F. Mayer, Extension Entomologist; Robert Parker, Extension Weed 
Scientist; and Gaylord I. Mink, Plant Pathologist, Washington State University Irrigated Agriculture Research and Extension Center, 
Prosser. 

AWarning The law requires that pesticides be used as the label directs. Uses against pests not named on the label and low 
application rates are permissible exceptions. If tIere is any apparent conflict between label directions and the pesticide uses'sug
gested in this publication, consult your county Extension Agent. 

Use pesticides with care. Apply them only to plants, animals, or sites listed on the label. When mixing and applying pesticides, 
follov all label precautions to protect yourself and others around you. It is a violation of the law to disregard label directions. 
If pesticides are spilled on skin or clothing, remove clothing and wash skin thoroughly. Store pesticides in their original containers 
and keep them out of the reach of children, pets, and livestock. 

Issued by Washington State Cooperative Vxtension, J.C. Engibous, lntet;m Director, and the U.S. Department of Agriculture 
in furtherance of the Acts of May 8 and June 30, 1914. Cooperative Extension programs and policies are consistent with federal 
and statb laws and regulations on nondiscri~iination regarding race, color, religion, national origin, sex, age, or handicap. Trade 
names have been uscd to simplify information; no endorseri.ent is intended. Published December 1986. SI.50 
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PURPLE SPOT AND STEMPHYLIUM LEAF SPOT OF ASPARAGUS 

A fungus, Stemphylium vesicar
lum, causes the disease called pur
pie spot on asparagus spears. 
Symptoms consist of elliptical, 
slightly sunken lesions or spots 
1/32 to 1A6-inch across, and up to 
'/a-inch long. Spots often occur on 
only one side of the spear. Lesions 
or spots are purple, or brown in the 
center (especially larger lesions) 
with a purple margin. Although pur
pie spot does not affect the internal 
tissue of the spear, infected spears 
are frequently rejected from fresh 
market sales. 

The fungus also infects the 
asparagus fern. At that stage, the " 
disease is called Stemphylium leaf 
spot. On the fern, the disease ap- 
pears as tan to brown lesions from Stemphylium purple spot appears on On ferns, the fungus causes Stem
I/e-to '/2-inch in length with dark asparagus spears just before harvest. phylium leaf spot. 
purple margins. Needles will drop 
when infections arc severe. prevalent when summer fern growth across the field. Infections readily
 

Moisture from rain, dew, or remains on the soil surface at occur through wounds. Also avoid 
sprinkler irrigation triggers condi- harvest, wounding crowns, s;nce damage 
tions which encourage infection, sites provide avenues lor infection 
Therefore, the disease is most Control by the Fusarium fungi. 
prevalent on spears following cool, Destroying overwintering Applying fungicides to spears is 
wet, spring weather. Dry weather sources of inoculum such as in- not a satisfactorymethod for control 
during the harvest season checks fected ferns and plant debris will of purple spot. Chemicals applied 
disease development, reduce disease incidence on spears near harvest leave a residue. Pro-

The fungus enters the plant the following spring. Burn or com- tection for all plant surfaces is im
through breathing pores called pletely bury infected ferns by practical, because new spears 
stomata and through wounds such cultivation in late fall to reduce in- emerge daily. 
as those caused by blowing sand. oculum levels and subsequent in-
Incontrolled experiments, infections fections. This practice is especially 
are more numerous on wounded important in fields where purple 
plants. Wounds produced by blow- spot has been a problem, or where 
ing sand serve as points of infection heavy infections occurred on the 
for up to 48 hours after injury. fern the previous summer. 

The fungus survives the winter Be careful not to damage spear 
in infected debris from the previous tissue or reduce cover and wind bar
season's crop. Purple spot is more Itriers that keep sand from blowing 

Cooperative Extension College of Agriculture and Home Economics Washington State University Pullman 
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ASPARAGUS RUST
 

Asparagus rust occurs sporad
ically in eastern Washington but can 
cause severe damage when condi
tions for rust are favorable. Severe 
rust infections reduce plant vigor, in
crease water loss from the plant, 
and cause the fern stage to 
prematurely ripen. Siorage reserves 
are reduced in the crown and yields 
are subsequently reduced the fol
lowing spring. 

Asparagus rust is caused by the 
fungus Puccinia asparagi. This rust 
fungus attacks only asparagus and 
onions. 

Rust is tirst seen in the spring 
and produces three different types 
of pustules during the growing 
season. The first pustules to appear 
on plant foliage are usually sparce 
and are easily ovgrlooked. These 
oval, yellowish pustules contain 
honey-yellow colored, pinpoint Summer pustules (uredia) on asparagus stem. 
spots (pycnia) surrounded by var
ious numbers of small cupped struc- disease development with poor air drainage and where 
tures (aecia). These pustules are Pustules with black spore dews frequently occur since these 
formed on volunteer asparagus, on masses (telia) replace the uredia in conditions favor growth and de
plants in young uncut beds and in early fall. Spores in these pustules velopment of rust. 

-'edlings alloweu to grow in com- survive through the winter and give Resistant and moderately resis
mercial beds. Aecia give rise to the rise to pycnia in tlre spring. tant varieties retard rust develop
repeating or summer pustule stage Controi of asparagus rust can ment, even though they may be
(uredia) and are an early source of usually be achieved by preventing come infected; such varieties 
inoculum for rust epidemics. the development of aecia in early should be planted when available. 

The most commonly noticed spring. Aecia are eliminated on Applications of fungicides .may 
pustules are the uredia (photo), spears that are regularly cut until be necessary some years. Growers 
which are formed on fern foliage early summer. However, aecia are advised to monitor fields care
from early to late summer. Uredia develop and provide a source of fully and regularly during midsum
arise as blisters rupture the epider- summer inoculum on non-harvested mer for uredia. A very small number 
mis and expose brownish-red pow- plants such as volunteers, seed- of uredia can rapidly increase to 
dery spores. These spores are Wind lings, and those in new beds. high levels of disease. Apply the 
borne and infect healthy plants. Control measures include not fungicide, mancozeb, if uredia are 
Repeated infections of the uredial allowing volunteer plants to grow found before late summer. Fungi
stage occur every 10-14 days dur- Jiuring the cutting season and cides are not effective after high 
ing favorable weather and can be isolating beds of seedlings from levels of disease are reached or 
very damaging. Rain, dew, and - commercial fields. Asparagus beds when the black pustule stage, telia, 
sprinkler irrigation contribute to should not be established in areas is formed in the fall. 

19 CooperativeExtension College of Agriculture Washington State University Pullman, Washington 
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insect answers 

ASPARAGUS APHID
 

The asparagus aphid, Brachycolus asparagi, was 
found infesting asparagus in Washington for the 
first time in 1979. Aphid feeding caused serious 
stand reductions of commercial fields planted 
that year and the year before. 

Description and Life History 

Both wingless and winged aphids are small, -
about 1/16 inch (1 mam), and powdery gray-green 
to green in color. A tail-like protuberance 
(cauda) at t1 - end of the abdomen has parallel
sides. Very reduced cornicles are the most Fig. 2. Tufted fern above; normal fern below. 
distinguishing feature (Fig. 1) because 
aphids have prominent cornicles. 

other 

Reduced cornicles 

Fig. 1. Asparagus aphids on aspartus fern. Fig. 3. .Bonzaieffect" of asparagus with aphid in
festation. 

COOPERATIVE EXTENSION 9 COLLEGE OF AGRICULTURE 9 WASHINGTON STATE UNIVERSITY e PULLMAN 
In cooperation with the United States Department of Agriculture
 

Issued in furtherance of the Acts of May 8 and June 30, 1914, by Washington State University
 
Cooperative Extension, J. 0. Young, Director
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The overwintering stage is the egg. Shiny green Aphid colonies have not been found on market
eggs which turn black within a few hours arc laid able spears. Feeding occurs only on the ferns. 
on ferns in the fall, and f'all to the ground during 
the winter. The aphids have four instars or life Control 
stages, and pass the summer as nymphs and 
females which give birth to living young. Winged Because the asparagus aphid is a fern-feeder, 
and wingless forms are produced throughout the growers should pay close attention to protecting 
summer with the first winged aphids appearing in the fern, whether early in the season for young 
mid-May. Winged males develop and eggs arc asparagus or late June or July, for mature stands. 
laid as fall yellowing of the asparagus plants oc
curs. All life stages are found on asparagus; no Malathion may be used at 2 pounds active ingre
alternate host is necessary to complete the life cy- dient per acre when aphids first appear on fern. 
cle. Ornamental Asparagus species are being This rate is higher than the rate on most labels. 
tested to determine if they serve as hosts. However, some companies have been granted 

Washington State registrations which permit the 
Damage higher rate. Adequate spray coverage is impor

tant. Applications may be repeated as needed. 
Asparagus aphids feed on ferns in the axils where 
the leaves join the stem. Within three to seven If Disyston (disulfoton) is cleared for use in 1981 
days after they begin to feed the growth between it may be used at 1 pound active ingredient per 
stem nodes shortens, giving leaves on affected acre. The number of times a field may be treated 
stems a tufted appearance (Fig. 2). Heavily in- and the interval between applications have not 
fested plants sre easily noticed due to the large been determined. Check with the local county 
number of severely stunted, blue-gray shoots agent or grGwer association for further details. 
("Bonzai effect") around the base of the plant 
(Fig. 3). Drops of honeydew are present on Early season (March, April) fern management 
shoots where aphids are feeding. may be important in integrated control. If early 

season ferns are not permitted to grow, first 
When mature plants are attacked, there is exten- generation females may not be able to reproduce 
sive stunting and shriveling of shoots. In seed- in the fields. However, winged aphids may 
lings, an infestation causes dwarfing, shriveling, migrate into fields from wild asparagus plants or 
and often death. from ferns in other fields around mid-May. 

Vanelle Peterson, Extension Entomology Assistant, and Wyatt W. Cone, Entomologist, WSU 
Research and Extension Center, Prosser. 

Cooperative Lxhension programs and emplovment are available to all without discrimination. Trade names have been used Io 
simplif> inftormaion; ?o endorsement is intended. 

AUe 

11 ROTEX T 

pe%cides w.th care Read the label and follo.,, directon% Never smoke wh ie using pes t -

cide% and ,vod breathing the scray or dus, Wear naturil rubber glove; when handling pesticides 

Wa,,h hand% and -dce carefully with %oap and water iiter applying If insectcides are spilled on stn 

or clothinq ,eRo,e contarmnated clothing ind .w sh k;n thoroughly. Store pesticides in their orig;na 

containers and be sure labels remain on the contAnerlS. Keep containers away from food or feed and 

_ , , out of reach of children or irrelponsible persons 
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IRRIGATED 
ASPARAGUS
 

for Central Washington 

Asparagus is somewhat unique in its fertility requirements. Although the nutrient removal is very low 

in the harvested spears, the storage capacity for these nutrients in the roots, crown, and ferns is sur

prisingly high. This would imply that the requirement for nutrients may be very high during establish

ment and very low after the first two or three seasons. 

The following data adopted from various sources, illustrate the point: 

N P2 0 5 K20 

Removal in 4 tons harvested spears 37 12 - 27 
Stored in roots, crown, and ferns, lbs/acre 200-300 100-150 300.400 

These guidelines are based on relationships which have been established between WSU soil tests and 
yield responses. The suggested rates will be reasonably accurate for your field provided (1) the soil 
samples properly represent the area to be fertilized and (2) provided you filled in the information 
sheet which you sent with your samples. 

FOR NEW PLANTING 

This table gives N fertilizer rates for different crop residue situations. 

Nitrogen (N) 

Apply this amount
 
If history on previous cropping was: of N (Ibs/acre):
 

New land 280
 
Corn or small grain, residue removed 220
 
Corn or small grain, straw to be plowed under 260
 
Potatoes or sugar beets 200.
 
Beans or peas 200
 
Alfalfa, no top growth 180
 
Alfalfa, considerable top growth to be plowed under. 140
 
Vetch or other legume green manure 140
 

Note: Be sure soils are at a high fertility level prior to planting new asparagus. It is a good practice to
 

plow uider a green manure crop juch as alfalfa or vetch, or to plow under 10 or more tons per acre of
 
barnyard manure. Plow under (deeply) all fertilizer materials.
 

Phosphorus (P) and Potassium (K) 

Phosphorus deficiency is rare in asparagus. Crop removal of P by asparagus is very small. 
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Apply this amouilt-lbs/acre (adjust 
If WSU soil test reads (use the rate up or down depending on your 
value nearest your test value): actual test value): 

ppm of 'hosphouns (P) '25 

2 300 
4 200 
6 160 
8 100 

10 10 
more than 10 0 

ppm of Potassium (K) (K20) 

30 240
 
60 192 
90 144
 

120 96 
more than 120 0 

Phosphorus and potassium fertilizers should be injected about 6 inches deep between rows in fall or 
early spring. 

Sulfur (S) 

There is no WSU soil test for S for irrigated areas. Areas irrigated from the Roza Canal of the Yakima 
valley may occasionally be deficient hecause of low S content in the water. In the Columbia Basin and 
other areas of the Yakima Valley, the S content is sufficient for crop requirements. IfS is known to be 
deficient, apply fertilizer at a rate which will supply 60 lbs S per acre. 

Zinc (Zn) 

Zn deficiency in asparagus has been demonstrated in central Washington, but the problem is rare. 
Where the soil test for Zn is below 0.8 or on new land where leveling has exposed limy subsoil, apply 
Zn fertilizer, before planting, at a rate which will supply 20 lbs Zn per acre. 

Salinity 

Soil salinity (total soluble salts) is determined on all irrigated central Washington soil samples sent to 
WSU. A salinity level of 4 to 6 mmhos/cm may indicate a salinity problem and further tests should be 
made. A salinity level above 6 may indicate a serious salinity problem. If a problem exists, refer to EB 
0909, Managing Saline Soils in Central Washington, or consult with your county Extension agent. 

Boron (B) 

B deficiency is uncommon in Washington asparagus. When the soil test for B is below 0.5, apply B fer
tilizer at a rate which will supply 4 lbs B per acre. 
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FOR ESTABLISHED PLANTING 

For the first three years, 100 lbs/acre of N, -broadcast and incorporate in late fall or early spring or in
ject at the end of the cutting season. Incorporate all plant residues shallow enough to avoid crown 
damage. After three years, apply 40 to 80 lbs/acre of N annually. For all other nutrients, use guide for 
nlew planting. 

GENERAL COMMENTS 

Other elements: Other than N, 1P,K, Zn, and S, research has not shown a need for additional fertilizer 
materials for asparagus in central Washington. Even when the soil test shows low boron values, boron 
fertilizers have not given yield responses. The practice of applying mixes of various elements "for in
strance" is not recommended. 

IMPORTANT: Fertilizers aie of little value where other factors are limiting. For high yields, follow 
good management practices regarding irrigation, pest control, etc. 

Prepared by A. I. Dow (retired), Wall Core (retired), A. R. Halvorson, Extension Soil Scientist, and R.L. Dyck, Assis
tan Horticulturist, all of Washington State University. Cooperative Extension programs and employment are available 
to all without discrimination. Revised March 1982. 
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CENTRAL IRRIGATED WASHINGTON WEED CONTROL GUIDE
 

WEED CONTROL IN ASPARAGUS
 
EB 1145 

Robert Parker,Extension Weed Scientist 

Weeds are a serious problem in asparagus produc-
tion. They compete with the asparagus for light, 
moisture, nutrients, and interfere with harvesting, 
thus reducing yields. Unlike many other crops, 
asparagus is a very poor competitor against weeds 
since the crop does not produce much shade until 
late in the season. All types of weeds infest 
asparagus, including annual and perennial grasses 
and annual, biennial, and perennial broadleaves. 
Mechanical cultivation has been used effectively 
to control early-season weeds, but cannot be con-
tinued after cutting begins without loss of spear 
production. 

Without the use of herbicides, asparagus rows 
usually must be cultivated and hilled during and 
after the cutting season to control the annual 
weeds. Each cultivation during the cutting season 
causes the loss of 5 to 7 days of spear production. 
To control quackgrass, bermudagrass, or other 
perennial weeds, the control methods and loss in 
production are even more costly, and control is 
never complete. 

Use of herbicides that will control both broadleaf 
and grass weeds are a viable alternative to 
repeated cultivations during the cutting and grow
ing season. In recent years, several herbicides have 
been registered for weed control in asparagug. All 
can help to control weeds in asparagfis, but all have 
certain characteristics that have restricted their 
use. 

The following herbicides are registered for control-
ling weeds in asparagus. Herbicide rates are ex-
pressed as pounds active ingredient (ai) or acid 
equivalent (ae) per acre, depending upon the 

chemical nature of the herbicide. Read and follow 
the herbicide label for complete use directions. 

CONTROL OF ANNUAL GRASS
 
AND BROADLEAF WEEDS DURING
 

ESTABLISHMENT OF DIRECT-SEEDED
 
OR CROWN-PLAIT ED ASPARAGUS
 

PARAQUAT (ParaquatPlus, Grainoxone) 

Do not apply within 18 months of harvest. 

Apply .5 to 1 pound ai per acre to weed foliage prior 
to emergence of asparagus. 

Add non-ionic surfactant suggested by manufac
turer at 8 ounces per 100 gallons spray solution. 
Apply 50 to 100 gallons of spray solution per acre. 
Weeds emerging after treatment will not be con
trolled. Asparagus plants emerged at time of ap
plication will be injured. Do not apply to soils lack
ing clay minerals; i.e., peat, muck, pure sand, ar
tificial planting media. Use protective clothing 
when handling and avoid breathing spray mist. 

Flush spray equipment thoroughly after use each 
day. Paraquat is corrosive to aluminum. 

CIILORAMBEN (Anmiben) 

Apply 3 pounds ae per acre prior to emergence of' 
asparagus and weeds. 

Use on direct-seeded asparagusonly. Overhead 
moisture is required to move the herbicide into the 
soil after treatment. Irrigate with .5 inch to .75 
inch overhead irrigation within 24 hours after ap
plication. This treatment will control weeds for 6 

qollege of Agriculture Washington State University Pullman 

Cooperat'veExtension 	 In cooperation with the United States Department of Agriculture. 
Issued in furtherance of the Acts of May 8 and June 30, 1914, by 
Washington State Cboperative Extension. J. 0. Young, Director 
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to 8 weeks. Weeds that emerge in late summer may 
become troublesome. 

2,4 -D SODIUM SALT 

Apply 1 pound ae per acre to actively growing 
broadleaf weeds less than 2 inches tall. 

Use not less than 50 gallons of water carrier per 

acre with low nozzle pressure (25 psi). A surfactant 

can be added if desired. Do not allow spray to drift 
onto susceptible crops. Some injury to the seedling 
asparagus may occur. 

LINURON (Lorox) 

Apply 1 to 2 pounds ai per acre after asparagus
Appey bee pland ande activafte casrasseed hashas been planted and activated carbon has 

been applied over seed row or make one or two ap

plications at .5 to 1 pound ai per acre when ferns 
are 6 to 18 inches tall. 

In the Columbia River Basin, use linuron only if 
the crop is sprinkler irrigated, 

For preemergence use of linuron on direct-seeded 
asparagus, plant seed 1.5 inches deep in coarse 
soils and 1 inch deep in fine soils. Duringtheplant-
ing operation,spray activated carbon as a 1-inch 
band on thn soil surface directlyover seed rows at 
a rate of 300 pounds per acre (broadcast basis: 
equivalent to 5.6 pounds per acre of crop where row 
spacing is 54 inches). Follow with linuron as a 
single broadcast spray, 

Use the lower herbicide rate on coarse soils and the 
higher rate on finer soils. Do not use on sand, 
loamy sand, or on soils of less than 1%organic mat-
ter. Sufficient overhead moisture (.5 to 1 inch on 
moist soils, 1 to 2 inches on dry soils) is necessary 
to move the chemical into the soil after treatment. 
Best results are obtained when overhead moisture 
occurs within 2 weeks of applicatioli. If moisture 
is insufficient to incorporate the herbicide, a 
shallow cultivation should be made while weeds 
are small enough to be controlled by mechanical 
means. Do not disturb the activated carbon band. 
Unless otherwise directed do not replant to any 
crop within one year after application. 

For postemergence use on direct-sekled or newly-

planted crowns, apply to weeds less than 4 inches 
tall. Do not use surfactant.Do not exceed 2 pounds 
ai per acre per year. 

TERBACIL (Sinbar) 

Apply .8 to 1.6 pounds ai per acre after asparagus 
seed has been plant,,d and activated carbon has 
been applied aerseed row. 

On direct-seeded asparagus, plant seed 1.5 inches 
deep in coarse soils and 1 inch deep in fine soils. 

Duringplantingoperation,spray activated carbon 

as a 1-inch band on the soil surface directly over 
seed rows at a rate of 300 pounds per acre (broad
cast basis: equivalent to 5.6 pounds per acre of crop 
where row spacing is 54 inches), following with terbcla igebodatsry 

Use the lower rate on coarse soils and the-higher 
rate on fine soils. Do not use on gravelly soils, erod
ed areas where subsoil is exposed, or on soils with 
less than 1% organic matter. Sufficient overhead 
moisture (.5 to 1 inch on moist soils, 1 to 2 inches 
on dry soils) is necessary to move the chemical in
to the soil after treatment. Best results are obtain
ed when overhead meisture occurs within 2 weeks 
of application. If moisture is insufficient to incor
porate the herbicide, a shallow cultivation should 
be made while weeds are small enough to be con
trolled by mechanical means. Do not disturb the 
activated carbon band. Do not replant to any other 
crop within two years after application, except 
asparagus which may be planted one year after 
application. 

CONTROL OF ANNUAL AND PERENNIAL
 
GRASSES INFESTING ESTABLISHED
 

ASPARAGUS NOT TO BE HARVESTED
 
FOR AT LEAST ONE YEAR
 

FLUAZIFOP (Fusilade4E, Fusilade2000) 

Apply .5 pound ai per acre to the foliage of active
ly growing grasses. Note: The Fusilade 4E formula
tion is to be replaced by Fusilade 2000. When 
Fusilade 2000 is used, apply .25 pound ai per acre. 

Apply as a directed spray with 1% crop oil (1 gallon 
per 100 gallons spray solution) or 0.25% nonionic 
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surfactant (1 quart per 100 gallons spray solution) 
when susceptible -zses are in the labeled growth 
stage and actively growing. Perennial grasses may 
require 2 applications. Annual bluegrass, and all 
fine fescues resist treatment. Do not apply to 
asparagus that will be harvested within 1 year 
after treatment. Do not apply to grasses which are 
stressed due to moisture, temperature, herbicide, 
or mechanical injury. Do not apply fluazifop to 
grasses which have tillered, formed seed heads, or 
exceeded recommended growth stages for treat-
ment. 

CONTROL OF ANNUAL BROADLEAF WEEDS 

AND REDUCTION OF PERENNIAL BROADLEAF 


WEEDS IN ESTABLISHED ASPARAGUS 


2,4 -D SODIUM SALT 

Apply 2 pounds ae per acre to actively growing 
weeds. 

Apply no more than two times during the cutting 
season. Apply first about May 1, and again about 
6 weeks later. For control of Russian thistle, spray 
before the weed is 2 to 3 inches tall. Use a surfac-
tant at 16 ounces per 100 gallons of spray solution. 
Use low nozzle pressure (25 psi) and not less than 
50 gallons of water carrier per acre. Field bindweed 
and Canada thistle are ,.sually more susceptible 
to 2,4-D after the cutting season. Postharvest ap-
plications should be directed to the base of the 
asparagus fern with drop nozzles. Do not allow 
spray to drift onto susceptible crops. 

2,4 -D ALKANOLAMINE SALT (Vertac Formula 40) 

Apply 1.4 to 1.9 pounds ae per acre to actively 
growing weeds. 

Apply no more than two times during the cutting 
season. Apply first about May 1, and again about 
6 weeks later. Consult with your processoror buyer 
before using2,4-D alkanolamineduringthe cutting 
season. Some processors may not accept asparagus 
treated with this herbicide. 

For control of Russian thistle, spray before the 
weed is 2 to 3 inches tall. Additional surfactant is 
not needed. Use with low nozzle pressure (25 psi) 
and not less than 50 gallons of waer carrier per 

acre. Field bindweed and Canada thistle are usual
ly more susceptible to 2,4-D after the cutting 
season. Postharvest applications should be directed 
onto weed foliage at the base of the asparagus fern 
with drop nozzles. Do not allow spray to drift onto 
susceptible crops. Fern contacted by spray will be 
burned. 

DiCAN13A (Banvel) 

Apply .25 to .5 pound ae per acre when weeds are 
actively growing. 

Dicamba may be tank mixed with 2 pounds ae per 
acre of 2,4-D. Apply no more than one time per 
season. To minimize exposure of asparagus spears 
apply with ground sprayer in 40 to 60 gallons of 
water per acre immediately after asparagus has 
been cut. Wait at least 24 hours after treatment 
before harvesting. When temperatures are above 
80°F/27°C at time of application, moderate "crook
ing" of spears may result. Do not allow spray to 
drift onto susceptible crops. 

CONTROL OF QUACKGRASS
 
AND BERMUDAGRASS
 

IN ESTABLISHED ASPARAGUS
 

DALAPON (Dowpon-M) 

Apply 14.8 pounds ae per acre to the foliage of 
actively-g-owing quackgrass or hermudagrass. 
This amount of dalapon can be applied as a single 
treatment before or after the cutting season or as 
two treatments of 7.4 pounds ae per acre. The first 
before the cutting season and the second 3 to 4 
weeks later. 

Note: During the cutting season, dalapon should 
be applied immediately after cutting. Use no more 
than 1 pint of surf-ctant per 100 gallons of spray. 
Postharvest appiications must be directed under 
the fern growth to avoid crop injury. 

CONTROL OF ANNUAL AND PERENNIAL
 
BROADLEAF AND GRASS WEEDS
 

IN ESTABLISHED ASPARAGUS
 

GLYI'IOSATE (Roundup) 

Apply .75 to 3.75 pounds ae per acre to actively 
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growing weeds prior to crop emergence, or after the 
last harvest and all spears have been removed, or 
as a delayed treatment after ferns have dei loped. 
Consult the label for specific rates of application, 
Roundup contains 3 pounds ae per gallon. 

Do not apply preharvest applications within a week 
before the first spears emerge. 

Postharvest applications should be directed or 
shielded to avoid contacting the ferns, stems, or 
spears. Glyphosate may injure asparagus serious- 
ly if it contacts any part of the plant. 

Do not allow spray to drift onto nearby crops. Do 
not use or store glyphosate in galvanized or mild 
steel tanks. 

CONTROL OF ANNUAL GRASS 
AND BROADLEAF WEEDS 

IN ESTABLISHED ASPARAGUS 

Cautir.n:For reasons not fully understood, some 
soil residual herbicides under certain conditions 
may be phytotoxic to asparagus. We have noted 
phytotoxicity to some ferns, particularly on fields 
sprinkler irrigated. The most pronouaced symp
toms have been observed on asparagus grown in 
sandy soils, in areas with shallow topsoil, where 
the crowns and/or feeder roots are shallow, or 
where the asparagus has been under some stress. 

DIURON (Karmnex, Direx, Diuron) 

Apply 2.4 to 3.2 pounds ai per acre anytime the soil 
is not h.ozen from fall up to 4 weeks before 
asparagus emergence in the spring, 

Use the higher rate during the first year of applica-
tion, and the lower rate in subsequent years. If 
treatment is delayed until late winter, incor-
poration of the chemical into the top 1 to 2 inches 
of soil may compensate for lack of rin to move the 
herbicide into the soil. Incorporation will also kill 
any annual weeds already established at the time 
of treatrr2nt. Do not replant to any other crop 
withiai 2 years following the last application. 

N 

In alternate years, apply simazine to enhance weed 
control and to reduce residue accumulation of 
diuron. 

LINURON (Lorox) 

Apply 1 to 2 pounds ai per acre prior to crop and 
weed emergence or .5 to 1 pound ai per acre after 
crop and weeds emerge. 

In the Columbia River Basin, use linuron only if 
the crop is sprinkler irrigated. 

For preemergence application to crop and weeds, 
use the lower rate on coarse soils and the higher 
rate on finer soils. Do not use on sands, loamy 
sands, or on soils with less than 1% organic mat
ter. Sufficient. oerhead moisture (.5 to 1 inch on 
moist soils; 1 to 2 inches on dry soils) is necessary 
to move 'he chemical into the soil after treatment. 
If moisture is insufficient, shallow cultivation may 
be substituted. 

For postemergence use after crop and weed 
emergence, apply to weeds less than 4 inches tall 
before the cutting season or immediately after a 
cutting. May be applied up to four times. Do not 
use a surfactant. Do not exceed 4 pounds ai per acre 
per year. Do not harvest treated asparagus within 
1 day of the last application. 

METRIBUZ;N (Sencor, Lexone) 

Note: The labels for u,3e of Sencor and Lexone dif
fer. Read them carefully. 

Apply 1 to 2 pounds ai per acre.as a single 
preemergence broadcast spray in early spring 
before asparagus emerges, or apply as a split ap
plication of.5 to 1 pound ai per acre preemergence 
and .5 to 1.5 pounds ai per acre after harvest. Do 
not exceed a total of 2 pounds ai per acre per year. 
On loamy sands and sands under sprinkler irriga
tion do not apply more than .5 pound ai per acre 
per application and limit initial irrigatinn after ap
plication to no more than .5 inch,. 

Do not apply within 14 days ofharvest.Do not use 
on newly seeded asparagus or on young plants dur
ing the first growing season after setting crowns. 
Use the lower rate for control of broadleaf weeds 
listed on the label. Use the higher rate in fields 
with a history of severe infestations of grasses and 
for maximum residual control. Metribuzin needs 
to be moved into the soil with overhead moisture; 
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or, under rill irrigation, weed contru! is enhanced 
with shallow incorporation, 

For postharvest application, apply before weeds are 
3 inches tall. Clean cutting is nof. required prior 
to postharvest application, but apply prior to fern 
development. 

Sencor may be applied as a preemergence and 
postharvest application through center-pivot, per-
manent solid-set, or self-propelled wheel-move 
systems.* Apply in .25 to .75 inch (depending on 
soil type) of water per acre and only through those 
systems that apply water uniformly and have ap-
propriate antisiphon and check valves to prevent 
contamination of the water source. Consult EM 
4532, SprinklerApplication of Herbicides. 

SIMAZINE (Prin7ep,Simazine, Sim-Trol) 

Apply 2.4 to 3.2 pounds ai per acre the first year 
,.rapplication and 1.6 to 2.4 pounds ai per acre in 
subsequent years. 

Apply either after disking in the spring prior to 
weed emergence, or following harvest after remov-
al of existing weed growth. Spring application must 
be made at least 3 days before the first cutting. 

Do not use under sprinkler irrigation. Field 
reworking should include shredding of" mature 
plant growth with a rotobeater followed by incor-
poration of plant residue into the top 2 or 3 inches 
of soil. If treatment is delayed until late winter or 
early spring, incorporation of the chem-
ical into the top 1 to 2 inches of the soil may 
substitute for lack of rain to move the herbicide in-
to the soil. Incorporation will also kill annual 
weeds est' .jlished at time of treatment. If 
barnyardgrass is the main weed problem, use 
diuron instead of simazine the first year, and follow 
with 3.2 pounds ai per acre of simazine the next 

year. Do not apply to shallow, sandy, or gravelly 
soils. In alternate years, apply diuron for better 
weed control and to reduce residue accumulations 
of simazine. 

NAPROPAMIDE (Devrinil50 WP) 

Apply 4 pounds ai per acre in the fall or any time 
through early spring prior to weed or crop 
emergence. 

Do not apply to frozen ground. If rain does not fall 
within 2 weeks of treatment in November through 
February, the herbicide must be shallowly incor
porated or sprinkler irrigated into the soil with suf
ficient water to wet the soil to a depth of 2 to 4 in
ches. Napropamide applied before November or 
after February either must be mechanically incor
porated or irrigated into the soil within 24 hours 
if no rainfall occurs. Research has indicated that 
under Washington conditions weed control is en
hanced with immediate mechanical incorporation 
regardless of when napropamide was applied. To 
avoid injury to crops not specified on the label, do 
not plant other crops until 12 months after the last 
application. 

TRIFLURALIN (Treflan) 

Apply and incorporate .5 to 2 pounds ai per acre 
in winter or early spring before spear emergence 
and/or after harvest is completed. 

Rate of application depends upon soil type. Chop 
and mix crop and weed residue into soil before ap
plication. Trifluralin must be soil incorporated to 
a depth )f 2 to 3 inches within 24 hours after ap
plica.Lion with equipment which will ensure 
thorough soil mixing. In any single calendar year, 
do not apply more than 1 pound ai per acre on 
coarse soils, 1.5 pounds ai per acre on medium soils, 
and 2 pounds ai per acre on fine soils. 

*Washington state label permits tse in irrigation systems. 
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WEED RESPONSE TO SELECTED HERBICIDES
 

This chart may serve as a guide in the selection of some of the herbicides registered on asparagus. Plant response 
may be altered by growing conditions, genetic variations, soils type, pH, organic matter, and rates of application. 

Rates necessary to control weeds as suggested may vary from season to season and may differ among geographical areas. 

Herbicide 

Grass Weeds 

Barnyardgrass G-F P P G G F F G F G G-F G 
Crabgrass G P P G G G G-F G G r' P G 
Green foxtail G-F P P G G P G-F G G G-F P G 
Yellow foxtail G-F P P G G P G-F G G G-F G G 
Sandbur - P P F G F-P G F F G-F G 

Broadleaf Weeds 

Black nightshade C G F G G G F-P P G G G P 
Common 

lambsquarters G-F G G G G G-F G G G-F G G G-F 
Hairy nightshade G G G G G G F-P P G G G P 
Kochia G-F G-F G-F P G P G-F - G G G-F G-F 
Mallow G P F G P G F-P P G G P 
Pigweed G-F G G G G G G G G G G G 
Prickly lettuce G G G G G G G G-F G G G P 
Prostrate 

knotweed G G P G G P G G F G G G 
Puncturevine - G G P G P G-F F G P F F 
Purslane G G G-F G G G G-F G G G G G 
Russian thistle G G G-F P G P G F G F-P G F 
Smartwee'd F G P - - P G GG - P 
Wild buckwheat - G P G G F G-F G - .P 
Volunteer 
asparagus P G P F-P F P F F F-P F G-F F 

G = Good Control 
F = Fair Control 
P = Poor Control 

Use pesticides with care. Apply them only to plants, animals, or sites listed on the label. When mix
ing and applying pesticides, follow all label precautions to protect yourself and others around you. 
It is a violation of the law to disregard label directions. If pesticides are spilled on skin or clothing, 
remove clothing and wash skin thoroughly. Store pesticides in their original containers and keep 
them out of the reach of children, pets, and livestock. 

The law requires that pesticides be used as the label directs. Uses against pests not named on the 
label and low application rates are permissible exceptions. If there is any apparent conflict between 
label directions and the.pesticide uses suggested in this publication, consult your county Extension 
agent.
 

Issued by Washington State University Cooperative Extension, J.O. Young, Director, and the U.S. Department of 
Agriculture in furtherance of the Acts of May 8 and June 30, 1914. Cooperative Extension programs and policies 
are consistent with federal and state laqs and regulations on nondiscrimination regarding race, color, religion, na
tional origirn, sex, age, or handicap. Trade names have been used to simplify information; no endorsement is intend
ed. Revised March 1986. 50¢. 
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FACTORS AFFECTING THE SUPPLY AND 
DEMAND FOR ASPARAGUS IN THE 
UNITED STATES 

by 

S. I. lbuvemusoke, A. H. Harrington, and R. C. Mittelhammer 

Asparagus is produced in California, Washington-Oregon, Michigan, Illi
nois, New Jersey, and a few other states. Processing facilities are located in 
each of the producing areas (figure 1). Asparagus from approximately 2.000 
farms is delivered to 50 processors and to man%' handlers. Handlers sort, 
trim, and crate fresh asparagus for immediate delivery to consumer 
markets. Processors transform the asparagus into canned and frozen prod
ucts. Asparagus is marketed in both fresh and processed form to over 220 
million consumers in the United States plus others in countries supplied by 
exports from the United States. " 

Marketing of asparagus is coordinated by the negotiations and centractual 
arrangements of many buyers and sellers-the grower, the processor, the 
handler, the wholesale buyer, the retailer, the institutional buyer, and the 
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Figure I.-U.S. Asparagus producing regions and location of processing
 
facilities.
 

SOURCES: U.S. International Trade Commission, 1976; The Directory of 
Canning, Freezing, Preserving Industries, 1978-79; U.S. Department of 

.Agriculture, SRS, CRB, "Usual Planting and Harvesting Dates," 
Agricultural Ilandbook No. 25 1. 
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consuler. In all of the :negotiatcd exchanges, the price wt hc product is 
central in determining quantities hought and sold. Price influences the 
volume of asparagus produced and the alhcation) lf tle crop aiiong fresh, 
freezing, and canning outlets as well as influences lie level of processed 
asparagus stocks held. 

At the farm level, the pressure of decision regarding prices is felt by
bargaining associations and processors. These groups negotiate prior to the 
harvest and establish both the price and volunes o processed asparagus.
Information about factors that affect supplies and demands for asparagus is 
needed for these negotiations to rCesult in a price that accurately reflects the 
market vilue of asparagus and that will induce a volume that ultimately
satisfies the demands for processed asparagus products. In p.'rticular, 
guidelines concerning the qualitative and quantitative importance of 
changes in various supply and demand factors are required. 

This study is an attempt to isolate and measure the influences of various fac
tors on supply, demand, and price of asparagus. The method of analysis
used in the study is one of constructing a statistical simulation model of the 
U.S. asparagus industry. Specifically, the model consists of a set of equa
tions statistically estimated from historical data to simulate the behavior of 
the various participants in the industry. 

Due to the complexity of all the interactions in the industry, supply and de
mand aspects of the industry will first be examined individuaily. Then sup
ply, allocation between processed and fresh markets, and demands will be 
drawn together into an interrelated model in which price is important both 
as an influence on and result of market outcomes. 

A MODEL OF THE ASPARAGUS INDUSTRY 

Figure 2 depicts the relationships in the U.S. asparagus industry that were 
examined in this stud'. In each of the maior producing regions, harvested 
acreage and yield determine the total output. Bargaining associations and 
processors determine the prices paid for processing asparagus and the 
amounts processed. The remaining asparagus moves into fresh markets 
with fresh market prices adjusting to the supplies available and the 
demands for the product. 

Regional outputs, allocations, and prices are aggregated into national 
totals. Processed asparagus, particularly, and to a lesser extent, fresh 
asparagus, moves into cons+ ption on' national market. Consumer 
stocks, imports, and exports also affect,the nationai consumption of both 
fresh and processed asparagus. 

The arrows shown in figure 2 indicate the flow of influence. In several in
stances, the arrows point in two directions indicating a mutual interaction 
in which each factor influences the other. For example, negotiations be
tween bargaining associations and I -ocessors determine both price and 
allocation, but the price and allocation are mutua ll"determined with 
changes in each affecting the other. 

In this study, the countrv is divided into three regions-California. 
Washington Oregon, :ind ilt'rest o)f thc United States. 
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Figure 2. Model of major relation
ships in the U.S. asparagus industry. 



TOTAl. OUTPUT 

The output of asparagus in an% given year is the product of the acreage
that is harvested and the average yield per acre, as shown in figure 3" 

STotal opt 

Figure 3. Components of output in a given year. 

The total output of asparagus in this country has declined since 1963. Pro-
duction in 1963 was 3.8 million cwt and in 1979, 1.7 million cwt (figure
4). The decline occurred in all producing areas except Washington. 
California's production was 2.0 million cwt in '963 and 0.9 million cwt 
in 1979. In the rest of the country, the peak proauction was 1.4 million 
cwt in 1960. B 1979 this had dropped to 0.4 million cwt. 

Washington production has slowly trended upward. In 1954 output was 
366,000 cwt. By 1963 output had risen to 479,000 cwt. The 1979 produc-
tion was 588,000 cwt. The 1979 output represented a decline from the 3 
previous years in vhich production was 672,000 thousand cwt. The 
decline wv,,as due to an anhid infestation. 

Acreage 

Harvested acreage of asparagus in the United States followed the same 
downward trend as that of production. Harvested acreage was nearly 
161,000 acres in 1959. Acreage in 1979 was 80.000, which was one-half of
 
the peak acrcage of 20 years earlier (figure 5).
•1954 

Regional acreages declined in all areas other than Washington. California's 
acreage declined from about -8,000 acres in 1959 to about 28.000 in 199. 
In the rest of the countrv, oth4 than Califqrnia and Washington, the
 
acreage in 195) was about 66.4 1 acres, while 20 %,earslater it was 30.000.
 

\Washingron's acreage grew fairly steadily. In 1954 11.290 acres were 
harvestcd. 'hile in 1959 atcreage increased to 17.100. Acreage reached a 
peak in 197- with 24.90(0 acres, and then declined to 22,000 in 1979. 

The harvested acreage in an' year is primarily the result of prior influences. 
Figure 6 lists some of the important factors that were found to have an im
portant effect on the acre:tge of asparagus harvcsted in a given year. The 
previous year's acreagc serves as a base. Incomes from asparagus in prior 
years influence the acreage in the current y'ear. Profitable incomes from as
paragus 2 %,earsago (t-2) encourage new' plantings which would begin to 
cone into pro(duct ion in tie current ycar (t). Also, the level of profitability 
the previouts year (t-I ) influences the number of acres of asparagus plowed 

Cwt 
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Figure 4. Asparagus production b.;
regions. United Staes. 1954-1979. 



Last year's acreage
Expected profit in t-2 

Harvested ,Expected profit in [-I 
acreage L.abor availability

D~iseases 
I Irban sprawl 
,Mexico/Taiwan production 

Figure 6. Factors hifluencing harvested acreage. 

up and thus taken out of production. High 	incomes 2 years ago would be 
expected to result in expanded acreage harvested in the current year. High
incomes the previous year likely would result in smaller-than-"normal" 
acreage plowed up, and thus harvested acreage in the current year would 
become larger. 

For the statistical analysis, accurate data on profitability were not 
available, so a ratio or the price of asparagus to the wage rate of hired 
farm workers was constructed as an indicator of profitability. The wageACRS rate was chosen as a proxy for costs due to the considerable importance of 
labor in the harvesting of asparagus. 

60 " .. j 	 In addition to profitability, however, the physical availability of labor is 
important. The Bracero program, through which Mexican laborers could

4o CAIFORNIA enter the country for crop harvests, was terminated in 1965. The analysisWASHINGTON .attempted to examine the impact of the termination of that program. At
20-	 the same time, however, mechanical harvesting was begun in the 

Midwest, and Mexico and Taiwan began significant asparagus production,
0 ARES ........ so that isolating the separate effect of the Bracero program was not ac(000) complished. Other influences on the number of acres harvested areTOTAL U.S. disease and the urban sprawl. 

ALL OTHER AREAS 	 The measurable factors were analyzed in relation to the harvested acreage
80 	 from 1954 to 1977. In California, acreage was quite responsive to prof

itability of asparagus, both a, indicated in the prior year and in the periodWASHINGTONC, 2 years earlier. Increased profitability of 10% in the previpus year was0 WASHINGTON .. . reflected in increased harvested acreage of 4%. A 10% increase in prof
1954 196(0 1970 198( itability 2 years earlier resulted in a 4.5% increase in harvested acreage.

The termination of the Bracero program and concurrent events seem toFigure 5. Asparagus acreage, by have resulted in about an 8,000 acre reduction in California. 
regions, United States, 1953-1980. 

In Washington, acreage showed a smaller response to the profitability 
measure. A 10% increase in profitability the previous year wa. reflected 
in a 1.2% harvested acreage increase. The same increase in profitability 2 
years earlier was reflected in a 1.6% acreage increase. The termination of 
the Bracero program and concurrent events had no measurable effect dn 
Washington acreage. 

In the rest of the country even smaller acreage response resulted from 
changes in profitability. There was a steady decline in acreage over time in 
Lhese areas, probably as a result of disease and of urbanization. Also, a sharp
unexplained drop in acreage occurred in 1976. 

Vield per Acre 

Yields per acre vary from year to year. In the regions other than California 
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and Washington, those yields remained close to 20 cvt (I ton) per acre 
from 1954 to 1968 (figure 7). Yields declined, however, from 1969 to 1976 
and have leveled off at about 12 cwt per acre. 

California's yields have varied aroumd 30 cwt per acre since 1961. They had 
risen from 2 1 cwt in 1954 to 30 cWt in 1961. 

Washington's yield per acre has also varied around 30 cwt. There was a 
sharp drop in yields from 1956 to 1960, but since then yields have been 
fairly steady, ranging from 26.9 to 32.5 cwt per acre. 

Yield per acre is affected by a number of influences; some of which are 
measurable. The profitability of production can influence the amount of 
care and inputs applied to the crop. Also, the age composition of the 
asparagus fields affects the yield. Typically, yield per acre rises from the I st 
year of harvest until about the 11th or 12th 'ear, after which yield 
decreases. Thus, if all asparagus acreage were mature, from 10 to 14 years 
old, the average yield would be high, while if a large proportion of the 
acreage were young or old, the average yield would be low. Cwt. 

CALIFORNIA 
Weather, the technological practices used, and disease can influence yields, 40 WASHINGTON 
but are difficult to quantify for analysis. (See figure 8.) 430 


In the analysis, profitability was related to yield. The profitability measure 
was defined, as before, to be the ratio of the price of asparagus to the wage 20 .-..--. . 
rate. In both California and Washington a 10% increase in profitability 
resulted in about a 2% increase in yield. In the other producing regions the 
effect was even greater-a 10% increase in profitability resulted in about a 
4% increase in yield. 1954 1960 1965 1970 1975 1980 

The age-composition of the acreage was also a significant influence. An in- Figure 7. Average asparagu, iield 
dicator of age composition is the difference between the level of current per acre, by regions, Unite., ites, 
acreage and that of 5 years ago. A negative difference would reflect few 1954-1979. 

Current profit
 
Acreage age composition
 
Weather
 
TechnologyDiseases 

Figure 8. Factors influencin yield. 

new plantings or heavy removal of acreage due to age or disease, while a 
positive difference would reflect heavy plantings in recent years. As the dif
ference increased, yields did decreake, particularly in Washington, re
flecting the lower yields on younger beds of asparagus. In California the 
average monthly temperature during the growing and harvest season of 
March to June influenced yields. Yields decreased 0.67 cwt for each degree
 
rise in season average temperature.
 

Apart from the effects of age distribution and profitability, yields increased 
over time 0. 12 cwt per year in California and 0. li cwt per year in 
Washington due to advances in technology and managemcent. [n the rest of 
the nation, on the other hand, the trend in yield was downward, about I 
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cwt per year. I'art of tie decline may be attributed to the decrease in wt'ight
harvested that resulted from the shift in har%esting technology, where 
"snapping- was introduced in place of cutting the asparagus. Part may he 
the result of gradua:l encroachment of disease. 

DOMESTIC DEMAND 

Whereas total output of asparagus is influenced by conditions in the pro
ducing areas, demand is the result of the behavior of asparagus consumers 
in U.S. and export markets. Asparagus is consumed in fresh and in proc
essed forms. 

The levels of per capita consumption (for the period from 1979) of1947 to 
fresh, frozen, and canned asparagus are shown in figure 9. 

Fresh Asparagus 
pounds


1.1 Consumption of fresh asparagus in this country is influenced by a number 
1.0 of factors. The size of the population, the income of that population, and 
0.9 the consumer price index (CPI) of goocs and services have sonic influence0.8 CANNE) on all purchases by consumers. For asparagus, these three general factors 
0.7 - \i9 ,. are combined with two specific factors: the price of fresh asparagus and0.6 -" FRESH '", • consumers' tastes and preferences for asparagus. (See figure 10.)
0.40.5

0 .3 FROZ EN [ r . e sh U .S Fresh
0. price 
 consumption 
0. ll l l l Il ll llI1 I IilII 

1947 1952 1957 1962 1967 1972 19771982 

Figure 9. Per capita consumption of CPI 
canned, fresh, and frozen asparagus, comIe 
United States. 1947-1979. Population 

Taste (last year's per
Capita Consumin)) 

Figure 10. Factors influencing consumption of fresh asparagus. 

Prices and availability of substitute vegetables could conceivably affect 
fresh asparagus consumption, but none were found that had any significant 
effect. In the analysis, both per capita income and the farn price of fresh 
asparagus were deflated by the Consuner Price Index to take into account 
general price inflation. Consumers' tastes and preferences for asparagus 
were indicated in the analysis by per capita consumption inthe previous 
year. The assumption is that consumers do not change their tastes rapidly 
and that lagged consumption indicates the lccl of k'trrcil tastcs. 

Fresh asparagus co1nsumption is positively influenced h\' consulers' in
comes. A IW%increase in income per capita (adjusted by tile Consumer Price 
Index) was associated with 0.0t % increase in per c:pila coinsumpt ion assumn
ing no change in the price of asparagus. 

A I% change in farm price of fresh asparagus was associated with 1.98% 
change in life opposite dircctio in per capita c)nsptllloli in,assunling no 

7 



change in income. The previous year's consumption had a smll hut 

positive effect oil current consumption, indicating that consumers' habits 

exerted a small positive effect on fresh asparagus consunption. 

Processed Asparagus 

Consumer demand tor processed asparagus is influenced by the size of tile 

population, income, tastes and preferences for asparagus, the prices of 
asother processed vegetables, tile availability of asparagus on retail slhelves, 

well as by tile price of the processed asparagus, as showV'n in figure 1I. 

Wholesale prcc index 
of rocssdProcssed 

Population i 
whole-

sale Price 
U.S. Processed 
Consumption 

Availability 
Income 

Figure 11. Factors influencing consumption of processed asparagus. 

Consumption o" proce.ssed asparagus is more responsive to income than is 

the consumption of fresh :,sparagus. A I % increase in disposable income 

per capita was associated vith 0.9% increase in per capita consumption, 

with price remaining unchanged. In contrast, as noted above, a similar 

change in income was associnated with a 0.4% change in fresh asparagus 

consumption. 

The relation of price to consumption of processed asparagus is more in

elastic than that for fresh asparagus. A I% change in price was associated 

with an opposite 0.6% change in consumption, whereas the response of 

fresh asparagus consumption to a similar price change was 0.98%. More 

104 decrease in price of fresh asparagusconsumption is encouraged by a 

than by a similar decrease in the price of processed asparagus. 

Over time, there has been a tendency for per capita consumption of proc

essed asparagus to decline because of a decrease in consumers* tastes and/or 

because of decreased availa lity of the product. 

LINKING TOTAL SUPPLY TO TOTAL DEMAND 

Fresh Asparagus 

C(onsunier response to the price of fresh asparagus was discussed earlier. An 

implicit assulption was made that a single U.S. fresh asparagus price 

no mention was made of whether the asparagus suppliesprevailed, and 
were all produced in this country. Figure 12 depicts some of the other in

terrelationships in the fresh asparagus market which involve regional 

prices, imports, :ind exports. 

The total consumption in this country does not necessarily equal the na

li(nal ontput of fresh asparagus. Part of tie output goes into export 
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Figure 12. Interrelationships in the fresh asparagus market. 

Cwt 

markets. Fresh asparagus is also imported. In 1976 the United States ex
to0) 

ported 104,310 cwt and imported 82,450 cwt (figure 13).
EXPORTS 

80 

Most imported asparagus comes from Mexico. During the fall when little 

asparagus is harvested in the United States supplies come from the Baja area 

- of Central Mexico, but the bulk comes in the early spring from the Mexicali 
40
 

Valley at about the same time as Southern California asparagus is harvested. 

Exports from the United States have been steadily increasing, primarily to 
20 


i Canadian markets.
0 


1955 1960 1965 1970 1f'75 
The consumers are provided with fresh asparagus through the buying and 
selling activities of a number of marketing firms. The interrelationships

Figure 13. U.S. Exports and imports 

of fresh asparagus, 1955-1977. among firms can be illustrated with a diagram of marketing channels (figure 

14). 

In the marketing channel, shippers, brokers, and wholes-.iers may export 

part of the supplies they acquire. Likewise, they and the ret: "or institu

tional buyers may import some of their fresh asparagus;, 

Growers, shippers, and farmers' market., (roadside stands, U-pick) are 

located in the producing areas. The others in the channel extend into the 

consumer markets throughout the nation. 

Prices paid to thii grower for asparagus sold in the fresh market have dif

fered among producing regions, and have varied considerably from year to 

year (figure 15). Prices in the Fiastern producing region (rest of United 

States) have been higher than those in California and Washington in recent 

years. This :s primarily dy': to the greater distance"from the West Cdast to 

the major population centers in the East. Grower prices in California have 

generally been higher than those in Washington because of the earlier 

California harvest resulting in few competitive supplies at initial harvest 

time. 

Subject to a nationwide demand, the price in each region is related to the 

national average price and to the region's share of the ntional market. 

Fresh market prices in the three regions rose and fell together. Each was 

associated on nearly a one-to-one basis with the national average. As a 
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Figure 14. Market channels for fresh U.S.-grown asparagus. 

region's share of the total market increased 1%, the price in each region 
dropped slightly-in California, by 0.1 1%, in Washington, by 0. 15%. and 
in other regions, b 0. 13%. 

The sharp inflationary rise beginning in 197.i markedly changed the price 
relationships between the regions. Fresh asparagus prices in Washington 
and in the Eastern region dropped in relation to California's price. Because 
of the rise in transportation coalts, the Eais~rn producing areas have had an 
increased advantage over the WXestern ,rtwers. 

Processed Asparagus 

Consumer demand for car'ned or frozen asparagus is 'tiaced to supplies
through a marketing channel subject to a number o influences. Figure 16 
outlines some of the major factoHs. 

Inventories are important in the processing market, whereas they are 
nonexistet in the fresh aspragus market. Processors' costs include the 
price paid for the raw asparagus they acquire, but also thccost of con
ttiners, fuel, and other needed processing supplies, lwkerise there are costs 
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Figure 15. Prices paid growers for asparagus, by regions. 1954- 1979. 

involved in owning or renting storage facilities for the processed product. 

Total consumption of canned or f'rozcn asparagus in any year is affected by 
the volumes exported or imported and by the rate of drawing down the 
stocks held in inventory. Changes in stocks, or in imports and exports, as 
well as changes in costs of processing, influence the attitudes of processors 
and the price they are willing to offer growers for the raw product. Figure 
17 depicts the changes in stocks of canned and of frozen asparagus from 
1957 to 197 7. Figure 18 presents the exports and the imports of processed 
asparagus.
 

The U.S. processing price is an average of the different prices in the produc
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Figure 16. Interrelationships in the processed asparagus market. 
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Figure 17. Frozen and canned processors cooperative 
asparagus January 1 carryin stocks, processors 

1957-77. 
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Figure 18. U.S. exports and imports Figure 19. Marketing channels for U.S.-grown processing asparagus 
of processed asparagus, 1955-1977. 

ing regions. Processing plants are located near the areas where production 
takes place. The processed product is distributed through brokers and 
wholesalers throughout the country (figure 19). 

12 



Bargaining-Supply and Demand Meet 

In each region asparagus growers deal with fresh :sl)aragus handlers and 
asparagus processors. As indicated in figure 19, growers, individually or 
through associations, negotiate price and quantities with processors. In thc 
fresh market. prices are negotiated between handlers (shippers) and 
wholesale or retail I)tivers. Once the processing price is determined 1 the: 
bargaining negotiations, that price sets a floor to the fresh market price, 
since supplies can be quicklyv shifted to processors when fresh prices fall 
below the processing price. Il\Washington, handlers (shippers) are involved 
in the bargaining negotiations f(:r processed price, since handlers sort and 
trim the asparagus delivered to them, crate the longer spears for the fresh 
market, and send the shorter spears to the processors. 

The wholesale price of processed asparagus was analyzcd in relation to the 
raw product price, an indicator of costs of processing, and the level of 
carryover stocks. The wholesale price was significantly and positively 
related to both the price paid to growers for the raw product and an index 
of processing costs. As tht, "rice to growers for the raw product increased 
1%, the wholesale price of the processed product rose 0.56%. As the index 
of processing costs rose 1%, the wholesale price increased 0.27%. As 
carryover stocks from the previous season increased 1%, however, the 
wholesale price of canned and frozen asparagus decreased by 0.31%. 

In price negotiations, proces',ors and handlers bring to their bargaining for 
the raw product their impressions of consumer, wholesaler, and retailer 
buying behavior and their expectations regarding their costs, their inven
tories, and their market outlets. Growers bring to the bargaining table ex
pectations of their production and harvesting costs, and of the volume of 
asparagus to be harvested. Also entering the bargaining negotiations are 
such influences as past trends of prices, of production, and of the allocation 
of supplies to processing and fresh markets, the levels of carryover stocks 
of processed asparagus, expectation of exports and of imports, the 
availability of harvest labor, and the extent of mechanization. Figure 20 il
lustrates the forces affecting the bargaining process. 

Expected fresh price Ba~rgaining F 
Stocks lastyear 
Labor availabilitv .Siticks l:st 
Mechanization year 
Mexico/Taiwan noxlcciedInt Freshl 
tresih cofncentiratiol1 
in Calif rnia roc sing 

g 
rct,,c,,+o 

export
s 

hcallc Itio 

Processing concentra- hprice rcessiog 
tion in Washingtrn 

Figure 20. Forces affecting the bargaining process. 

Use of the Statistical Model 

Figure 21 is a depiction of the total model of forces influencing the U.S. 
-asparagus industry. Note that in the upper half of the figure the influences 
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relate to regions. The lower half represents the national l'vel to which each 

of the three regions is related. 

lIy using the statistical relationships that have been cstiniated, the model can 

simulate changes throughout the entire industry diat might result from any, 

given change in a major influencing factor. The relationships have been es

timated from past relationships and represent the reactions of the man"' 

growers, consumers, handlers, processors. and other industry personnel to 

market conditions. 

1978 tC)Assumptions were made regarding the following basic trends fromi 

1985: 

" 	 U.S. population to grow I% each year. 

* 	 Consumer and wholesale price indexes to rise 9% each y'ear. 

Wage rates to increase 8% each year in Washington, 9% in California, and" 
9.6% in the other regions. 

" 	 Exports and imports to stay at the average level of the past several years. 

* 	 Consumer incomes to rise by 10.5% each year. 

With these assumptions for the outside (exogenous) forces, the model 

simulated the possible interactions and market results in the industry. The 

major results follow: 

" 	 Harvest acreage decreased in Ca, m)rnia, rose in Washington, and remained 

about the same in the other region , able I). Production followed the same 

trend as acreage in California and Wkashington, but declined in the other 

region despite the maintenance of acreage. This resulted from the assumed 

continuation of the decreasing trend in yields in the East. 

" 	 Washington would overtake California in production and would become
 

the major processing region. California, on the other hand, would
 

dominate the fresh market.
 

Because of the assumed steady rise in population, income, and price levels. 

asparagus prices would rise significantly (table 2). The Eastern growers would 

receive higher prices than those in tie West. Washington prices would be 

higher than Calif&rnia for processing asparagus and about the same for fresh 

asparagus. 

The preceding model of the asparagus industry provides a means for 

simultaneously analyzing a large number of complex interrelationships 

among growers. processors, handlers, wholesale buyvers, institutional. 

buyers, retailers, and consumers. Such an analysis would be extremely dif

ficult without the aid of a mathematical model that could be subjected to
 

computer analysis. 

It should be noted, however, that the model described in this publication is 

itself a simplification. Thus the analysis presented should be viewed as a 

guide to reality in the asparagus market, but the results should not be 

regarded as sacrosanct. In particular, predictions of the future depend on 

15 



Table 1. ilarvested acreage, production, and allocation of production by 
region: simulated results, 1978 and 1985. 

1978 
 1985
 

Acreage (000)
 
California 17.0 22.6
 
Washington 20.5 25.9
 
Rest of country 38.4 39.5
 

Production (00(0 cwt) 
California 897 729
 
Washington 699 810
 
Rest of country 392 250
 

Quantity Processed
 
California 546 202
 
Washington 620 758
 
Rest of country 361 242
 

Total of U.S. 1,572 1,203 

Quantity of Fresh
 
California 352 
 528
 
Washington 80 51
 
Rest of country 30 8
 

Total U.S. 462 587
 

Table 2. Grower prices of fresh and processing asparagus by region:
 
Simulated results. 1978 and 1985.
 

Price per cwt 

Fresh market Proce,.sing 

Area 1978 1978
1985 1985 


California 58.63 85.79 36.78. 5 1.94 
Washington 55.1- 86.92 38.73 55.58 
Rest of country 65.03 91.00 42.36 59.65 

.
U.S. Average 58.- 864 38.89 9579 


the assumption regarding the levels of forces originating outside of the 
asparagus industry, and the analysis is based on historical behavior patterns 
which are subject to change. 

De.,pite its limitations, the model of the as laragus industry provides deci-
sion makers with a tool useful in analyzing he effect on the fresh and proc-
essed asparagus markets of changes in variopis influencing factors, taking in-
to account complex interrelationships among industry participants. 
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PREFACE
 

This publication summarizes available data and infcrmation on marketing California
 

asparagus during the 1986 calendar year and includes statistical tabulations for the
 
fresh marKet and processed portions of the crop. Data are included on fresh market
 
distribution and wholesale values as well as shipping point prices. These statistical
 

records reflect the supply and demand factors that affected the marketing of the 1986
 

crop.
 

Data were compiled from various printed reports provided by the Federal-State Market
 
News Service, Agricultural Statistics Board, National Agricultural Statistics Service of
 

the USDA; American Frozen Food Institute, Burlingame, California; National Food
 

Processors Association, Washington, D.C.; and the California Asparagus Growers
 

Association, Stockton, California. We wish to acknowledge and thank these agencies for
 

the data and information furnished by them and used to complete this publication.
 

Price quotations shown in this summary reflect prices charged by primary shippers at
 
shipping point and wholesalers at terminal markets for the principal packs, varieties,
 

grades and sizes. Prices are for stock of generally good quality and conditions. Price
 

ranges are shown for the majority of sales as r-'orted. Occasional small volume sales,
 

sales of fair or poor quality lots, and labels sold at extreme prices were omitted from
 

this summary in order to clearly reflect general market trends.
 

Preparation of this summary was made by personnel of the Federal-State Market News
 

Service and includes contributions by Linnis Edwards and Ollie Shane at Stockton, Jack
 

R. Kloth at El Centro, and David E. Vassar and Anita Johnson at Sacramento.
 

Additional copies of this summary are available at $4.00 per copy. Checks can be made
 

payable to the Department of Food and Agriculture and mailed to the following address.
 

Federal-State Market News Service
 

1220 N Street, Room 216
 

Sacramento, California 95814
 
Phone: (916) 445-5721
 

Copies of this summary may also be obtained from the following offices.
 

Federal-State Market News Service Federal-State Market News Service
 

2321 West Washington Street 395 Broadway, Room 15
 

Stockton, California 95203 El Centro, California 92243
 

Phone: (209) 466-0881 Phone: (619) 352-5130
 

Note: Current prices and shipment information on asparagus is available from the
 

"California Tender Vegetables, Asparagus and Sweetpotatoes Report" issued by the
 

Stockton Market News Service office, and the "Western Desert Vegetable Report" issued by
 

the El Centro Market News Service office.
 

Released April 1987
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MARKETING CALIFORNIA ASPARAGUS 

Summary of the 1986 Season
 

An 11% jump in total production led the way

for a new record crop value of $75.5 


million, up 1% over the previous record set 

in 1985. Production reached 53,800 tons
 
with over 90% of the crop shipped fresh, 

while only 5,300 tons were sent to 
processors. 

Fresh market shipments increased 21% as 

harvesting began extremely 
early in all 

producing districts, especially the 
valleys where harvestedsouthern desert vllys4,318souhen dset 


Overall, statcwide
acreage jumped 63%. 


acreage increased 7% to 37,800. Yields 
also showed a modest increase to 1.45 tons 

per acre. 


Fresh market prices averaged $72.10 per 

hundredweight, 13% lower than in 1985. 

Processing prices averaged $39.00 per
hurcedigh prcaverallythe.0samer aFRESHhundredweight, practically the same as1,9 


during the previous year. The season
 
average price was 9% below that for 1985 at 


$68.90 per hundredweight.
 

Fresh market shipments as reported by the 

Federal-State Market News Service rose over 


18% with all producing districts reporting 

increased volume. California continued to 


be the nation's leading supplier with 

nearly 65% of the domestic supply. 

Washington regained its traditional 


position as the second leading producer 


with 24.9 million pounds, a 60% increase
 
from the short 1985 crop. Imports continued 

to increase in volume with Mexico leading 


the way with nearly 20 million pounds, up 


25% over 1985. 


1986 HIGHLIGHTS COMPARED WITH 1985 


HARVESTED ACREAGE - STATEWIDE, ALL USES 
37,800 vs. 35,300 + 7.1% J 

YIELD PER ACRE (Hundredweight) 

TOTAL PRODUCTION (Hundredweight) 
1,096,000 s. 986,000 + 11.1% 

UTILIZATION (Hundredweight) 
FRESH MARKET 990,000 vs. 818,000 + 21.0% 
PROCESSING 106,000 vs. 168,000 - 37.0% 

AVERAGE PRICE BY UTILIZATION (Dollars per 
hundredweight)
FRESH MARKET 72.10 vs. 83.30 -13.4% 
PROCESSING 39.00 vs. 38.85 + 0.4% 

CROP VALUE, BY UTILIZATION (Dollars) 
FRESH MARKET 71,379,000 vs. 68,139,000 + 4.8%
 
PROCESSING 4,134,000 vs. 6,527,000 - 36.7% 

TOTAL 15,513,000 vs. 74,666,00-0 + 171 
FRESH MARKET SHIPMENTS (10,000 pound units)

9,366 vs. 7,897 + 18.6% 

FRESH MARKET ARRIVALS AT 22 MAJOR U.S. AND 5
 
CANADIAN CITIES (10,000 pound units)
vs. 3,768 + 14.6% 

MAJOR MARKETS FOR CALIFORN'A SHIPMENTS (10,000 
pound units) 
S.F. - OAKLAND 753 vs. 692 + 9% 
N.Y. - NEWARK 605 vs. 549 + 10%
 
LOS ANGELES 481 vs. 389 + 24%
 
BOSTON 502 vs. 359 + 29%
 
PHILADELPHIA 294 vs. 394 - 25%
 
TORONTO 287 vs. 116 + 147%
 

MARKET IMPORTS FROM MEXICO (10,000 pound units)
vs 158 +2%
1,991 vs. 1,586 + 25% 

DISTRICT SHIPPING POINT TRENDS
 

STOCKTON DELTA: Asparagus shipments for
 
1986 started on January 19, much earlier
 
when compared with the February 23 start
 
for the previous season. Harvested acreage
 

was 21,065, down from 949 acres from the
 

22,554 for 1985. Although acreage was
 
down, movement exceeded the previous year
 
by about 240,000 thirty-pound pyramid
 

cartons and crates.
 

Movement was generilly light through 
February 24, with much heavier production 

starting up in March. The first f.o.b. 

price quote was reported on March 3. 

Demand was light for a 30-pound pyramid 
carton or crate, large at $20.00, standard 

$19.00. On March 5, prices lowered $1.00 
for both sizes and remained at this level
 

until March 10. On March 14 demand turned

good and prices moved to $22.00 for large, 
standard at 
$2'.00. 
 Prices generally re
mained unchanged for the remainder of the 
month. The peak shipment week for the 

season was March 2-8 when a total of 
152,000 cartons and crates were shipped by 
truck.
 

SEASON AVERAGE PRICE (Dollars per hundredweight)
 
68.90 vs. 75.70 - 9.0%
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Movement for April remained heavy, prices 

lowering to $20.00 for large and standard 

at $19.00. On April 7, demand exceeded 

supply with prices ranging from $20.00-

22.00 for large and $19.00-21.00 standard. 

On April 22, prices lowered under a very 

light demand to $18.00-20.00 large and 


standard at $18.00-19.00. By the end of
 
the month large was down to $16.00-18.00 

and standard $15.00. 


In May, movement started to decline 

seasonally while prices remained about 

unchanged. The final f.o.b. price quote 

for the season was May 16. Demand was very 

light with large size $16.00, $15.00 for 

standard. Movement continued to decline 

when final shipments ended on July 9. 


The late summer and early fail harvest 

started the week of August 3-9 and 

continued through October 25 with a total 

of 15,300 cartons and crates shipped.
 

SALINAS VALLEY: Very light movement started 

on January 15 compared to February 20 for 

1985. Acreage harvested was 4,429, up 578 

acres from the 3,851 for the previous year. 

Due to increased acreage and a long growing 

season, shipments increased by about 98,000 

*cartons and crates over last years 


production. 


Shipments remained light through most of 

February. The first f.o.b. price quote was
 
reported on February 26. Demand was fairly 

good. Large and standard were quoted at 

$24.00 for a 30-pound pyramid carton or 

crate. 


Production increased during the month of 

March. Prices started at $20.00-22.00 with 

a fairly good demand. On March 18, prices 

moved up to $26.00-28.00 for both large and 


standard sizes and generally remained at 


this level through the end of th0 month.
 
The peak shipment week for the season was 


March 2-8 when a total of 61,000 cartons 

and crates were shipped by truck. 


Movement for April was fairly heavy. De-

mand was generally good through mid-month 

with prices of $26.00 for both large and 


standard. Demand turned light asd prices 

lowered by month's end to $15.00-18.00 for 


both sizes.
 

Movement started a seasonal decline during
 
May. Prices moved up slightly for the
 
first part to $18.00-20.00. The final
 
f.o.b. report for the season was May 22.
 
Demand was fairly good, with a price of
 
$16.00 for large and standard. Very light
 
shipments continued until June 7.
 

IMPERIAL COACHELLA VALLEYS AND MEXICO
 
IMPORTS THROUGH CALEXICO: Bearing acreage
 
in the Southern California desert area
 
(Imperial and Coachella Valleys) was up
 
approximately 34% from last year. Yields
 
averaged higher. Prices averaged slightly
 
higher. In the Imperial Valley, approxi
mately 7b% was packed loose in pyramid
 
crates while 24% was Sunch packed or loose
 
packed in 1/2 pyramid cartons. Most of the
 
1/2 pyramid cartons were packed early in
 
the season when prices were highest. In
 
the Coazhella Valley, most supplies were
 
packed loose in 1/2 pyramid cartons.
 

Bearing acreage in the Southern
 
California desert area totaled around
 
5,818 acres compared with 4,335 in 1985.
 
This included around 2,500 acres in
 
Imperial Valley, 2,718 in Coachella
 
Valley and 600 in Palo Verde Valley.
 
Last year acreage in Imperial Valley
 
was around 2,100 acres and in Coachella
 
Valley 2,235 acres. This was the first
 
year of production in the Palo Verde
 
Valley.
 

The average yield per acre was *stimated
 
to be around 1.31 tons or 87 thirty pound
 
crates in Imperial Valley and 1.28 tons
 
or 85 thirty pound crates in Coachella
 
Valley. This compares with last year's
 
yield of 1.08 tons or 72 thirty pound
 
crates in both the imperial and Coachella
 
Valleys. Acreage and yield figures for
 
the Mexicali Valley of Mexico were not
 
obtained.
 

Production from the Southern California
 
desert area totaled around 454,427 thirty
 
pound crates including 222,427 from
 
Imperial Valley and 232,000 for Coachella
 

Valley. The Coachella Valley shipments
 
included around 35,000 crates shipped
 
from Blythe. This compares with the total
 

last year of 311,760 thirty pound crates
 
including 150,624 from Imperial Valley
 

http:18.00-20.00
http:15.00-18.00
http:26.00-28.00
http:20.00-22.00
http:16.00-18.00
http:18.00-19.00
http:18.00-20.00
http:19.00-21.00
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and 161,136 from Coachella Valley. Accord- The last crossings from Mexico through
 
ing to the U.S. Department of Agriculture, Calexico were on April 13, twelve days
 
Plant Protection and Quararitine Service, earlier than last year. Some production
 
there were around 10,783,569 pounds or in Mexico was diverted to cannery begin
the equivalent of 359,452 thirty pound ning about March 14.
 
crates of asparagus from Mexico crossed
 
through the Calexico port of entry to Shipping point prices were reported from
 
California. This compares with 7,910,918 February 25 through April 5. The Market
pounds or the equivaleant of 263,697 ing pattern followed most past seasons.
 
thirty pound crates last year. Prices were highest early ini the season.
 

Lowest prices were at the erd of the
 
Very light harvest began in both the season. Quotations for thirty pound
 
Imperial and Coachella Valleys in late pyramid crates, grcen, loose, large on
 
December. The first crossings from Mexico Monday February 25 were $38.00-.40.00 but
 
through Calexico were on December 30. by mid-week were down to $32.00-34.00.
 
Movement from all three sections was This was a satisfying trading level and
 
heaviest during the latter part of trading increased. The market held about
 
February through March. Peak shipment steady with the majority of sales at $32.00
 
day In Iiiperial Valley was March 11 when through March 15. Prices eased slightly
 
around 7,000 thirty pound crates were lower on March 18 to range $30.00-32.00.
 
shipped. High days in Coache±±j, V:A! v This price level was maintained through
 
were March 13-14 and 18 when around 7,000 April 2. Demand turned lighter and by
 
thirty pound crates were shipped each day. April 4 the market was down to $22.00-

Peak day of imports crossing through 24.00, the lowest of the season. By this
 
Calexico was March 3 when 237,460 pounds time, most growers were in the process of
 
or the equivalent of nearly 8,000 thirty finishing the season. The simple average
 
pound crates crossed. Final shipments price for the season for pyramid crates,
 
from Imperial Valley were on April 11, six green, loose large was $31.35. standard
 
days earlier than last year. Final ship- $29.60 and small $26.37.
 
ments from the Coachella Valley were on
 
April 12, seven days later than last year.
 

http:30.00-32.00
http:32.00-34.00
http:38.00-.40.00
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W H 0 L E S A L (q925E CT i LEALE R M I N A L MA R K E T S 

B 0 S T 0 N 

A S P A R A G U S 

13.5 Pound Cartons Bunched 

TUES-THURS Jumbo Extra-large Large Standard Smal I 

Oct 	 2 35.00 
 33.00 	 30.00
9 - 25.00-28.00 25.00-28.00 24.00 	 26.00
 
11 
16 30.00 
 25.00-28.00 24.00-26.00 22.00 
18 
23 27.00-28.00 17.00-25.00 	 17.00-25.00 
25 
30 - -

Nov 	 1 24.00 24.00 24.00 
6 
8 

13 40.00 40.00 
 38.00-40.00 30.00-35.00

15 35.00-40.00 35.00-40.00 35.00-40.00 
 -20 40.00 40.00 
 40.00 - 
2? 
27  36.00 36:00
 
29 30.00 -	 _
 

Dec 	 4  33.00-42.00 
 33.00-34.00
 
6 40.00 38.00 
 38.00
 
11
 
13 - 35.00-40.00 35.00-40.00 
 -
18 
20 
27 

25
 

http:35.00-40.00
http:35.00-40.00
http:33.00-34.00
http:33.00-42.00
http:35.00-40.00
http:35.00-40.00
http:35.00-40.00
http:30.00-35.00
http:38.00-40.00
http:17.00-25.00
http:17.00-25.00
http:27.00-28.00
http:24.00-26.00
http:25.00-28.00
http:25.00-28.00
http:25.00-28.00


CHILEAN IMPORTS INCLUDING AIR & BOAT ARRIVALS WEEK ENDING SEPTEM43ER 8, 1984 THEROUGH JUNE I, 1985 

(10,000 POUND UNITS)
 

Datu APPLES APRICOTS ASPARAGUS CHERRIES 
 GRAPES HONEYDEWS ONIONS 
 MXD MISC MELONS
 
09/08 - -. 
09/15 - - 

09/22  - I .... 
09/29 -  17 ....
 

10/06  - 28  -
10/13 -  22  .
 
10/20  - 9  -
'0/"7 -  53  -

11/03 - - 10 1 ....
 
11/10 -  24 1 .... 
11/17 -  14 2 .... 
11/24 - - -

12/01 - - II 6 - -
12/08 - 4 20 4 - - -
12/15 - 3 4 7 2 - -
12/22 - 28 7 32 5 - - . 
12/29 - 22 5 41 119 - - . 

01/05 - 4 8 19 146 - - _ 
01/12 - 2 2 2 100 - -
01/19 - 7 - - 272 10 -

_ 
. 

01/26 - 2 - 1201 56 - -

02/02 - 956 - - _ 
02/09 
02/16 

-

24 - I -

1363 
1319 

123 
51 -

35 
19 

02/23 87 - - 2015 149 - 24 

03/02 
03/09 

298 
905 - - -

2319 
2298 

35 
31 

10 
43 

38 
32 

03/16 672 - - - 3448 88 21 20 
03/23 479 - - - 4162 15 65 47 
03/30 380 - - - 3477 57 56 31 

04/06 72 - 1982 15 - -
04/13 227 - 2908 6 22 14 
04/20 64 - - 1276 14 23 -
04/27 488 - .. 4127 28 58 8 

05/04 246 - - - 1773 3 56 I 
05/11 168 - - - 675 - 6 
05/18 ..- - -
05/25 200 - - 185 2 

06/01 - - - - -

TOTALS 4310 72 
 236 115 36128 681 362 269
 

44
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ASPARAGUS 

(Pyramid Crates Unless Otherwise Stated)
 

NEW JERSEY 	 WASHINGTON
CALIFORNIA 


USONE
1/2 Cartons 13.5 Pounds 

Field Run 30 Pounds Loose
Bunched 6s 30 Pounds Loose 


Mon. Extra Select and Select Large Bunched 12s Large
 

Jan 2
 
7
 
14 60.00-70.00
 
21
 
28
 

Feb 4 30.00-35.00 
11 

=-

-


19 

50.00
25 32.00-36.00 


"
 35.00-40.00
22.00-25.00
Mar 4 
 "
 -
-	 44.00-45.00
11 
 -
40.00
20.00 

38.00-40.00 


18 
 -

25 	 

-
36.00-38.00
-
Apr I 
 -
-	 25.00-28.00
8 
 -
18.00-20.00
-
15 

-	 25.00-27.00
 - 20.00-22.00 


22.00-23.00
 
22 


20.00-22.00
29 	 

18.00 	 25.00-27.00
 -	 20.00-22.00
May 6 

26.00-28.00
26.00
- 24.00-26.00 

23.00-26.00


13 

18.00-20.00 	 22.00-24.00 


18.00-20.00 

20 	 

18.00-22.00
 -	 15.00-18.00
28 


24.00-26.00

Jun 3 


-	 26.00-28.00

0 


-	 32.00
 -	 26.00-28.00
17 

36.00-40.00
35.00 	 24 	 

-
40.00
-
Jul 1 

8 
15
 

-
-


29
 
22 


" 	 -
Aug 5 

12
 

-
19 

26
 

"
 -
-


9
 
Sep 3 


-
-
16 
 -
-
23 
 -
-
30 


-
Oct 7 	 
-
-
15 

-
-
21 


-28 


--Nov 4 
-


18 

25
 

12 


Dec 2
 
9
 
16
 
23
 
30
 

http:36.00-40.00
http:26.00-28.00
http:26.00-28.00
http:24.00-26.00
http:15.00-18.00
http:18.00-22.00
http:18.00-20.00
http:22.00-24.00
http:18.00-20.00
http:23.00-26.00
http:24.00-26.00
http:26.00-28.00
http:20.00-22.00
http:25.00-27.00
http:20.00-22.00
http:22.00-23.00
http:20.00-22.00
http:25.00-27.00
http:18.00-20.00
http:25.00-28.00
http:36.00-38.00
http:38.00-40.00
http:44.00-45.00
http:22.00-25.00
http:35.00-40.00
http:32.00-36.00
http:30.00-35.00
http:60.00-70.00


30 
ASPARAGUS
 

1/2 Cartons 13.5 Pounds
 
Loose & Bunched
 

CHILE
Mon. MEXICO 


Jumbo Extra Larop & Large Jumbo Extra Large & large
 

------------------------ i-------------------------------------------------------------------------------

Jan 2
 

7
 
14
 
21
 
28
 

Feb 4 30.00-35.00
 
11
 
19
 
25 50.00-52.00
 

Mar 4
 
11 23.00-24.00
 
18
 
25
 

Apr 1 20.00-22.00
 
8
 

15 12.00
 
22
 
29
 

May 6
 
13
 
20
 
28
 

Jun 3 
10 
17 
24 

Jul 1 
8 
15 
22 
29 

Aug 5 
12 

35.00-40.0C 
23.00-26.00 

19 14.00-20.00 
26 14.00-16.00 

Sep 3 15.00-18.00 
9 
16 
23 
30 

13.00-25.00 
20.00-25.00 
25.00-30.00 
28.00-35.00 

30.00-35.00 
30.00-35.00 
28.00-40.00 

Oct 7 
15 
21 
28 

16.00-20.00 
18.00-26.00 
20.00-24.00 
28.00-30.00 

22.00-28.00 
16.00-26.00 
23.00-28.00 
26.00-32.00 

Nov 4 
12 
18 
25 

26.00-30.00 
32.00 
-

24.00-30.00 
30.00-36.00 
30.00-40.00 
40.00-50.00 

Dec 2 
9 
16 

35.00-44.00 
32.00-38.00 
38.00-45.00 

23 
30 

dIe 

http:20.00-22.00
http:23.00-24.00
http:50.00-52.00
http:30.00-35.00


A N I S E ARTIC4ES 
I Crtirc-jo 1Cj,;5 ASPARAGUS 3 

CAL IFa A CALIFORNIA CALIFORNIA WASHINGTON MEXICO CHILE 

ctns 
/ 

18-30s cYns 18-60s 
I 

cts & ctn. 
15-lb 
., 

loose large
30-lb 

I 

30-lb crts 
3/8" min dia 

1/2 Pyramid
ctnsPg Is 
t s I o I O 

cr-Is & ctns12-b Ise g. 
2 s g 

Jan 7 
14 
21 

28 

14.00-15.00 
14.00 

12.00-14.00 

-

30.00 
28.00-30.00 

30.00 

I 
1.. 

-

-

-

.... 

Feb 4 
11 
19
25 

....... 
12.00-13.00 
12.00-13.00 

....... 

...... 
- 38.00-39.00 .... 

Mar 4 
It 
18 
25 

-
20.00 

-

20.00 

-
18.00-24.00 
20.00-24.00 
22.00-24.00 

22.00-23.00 
20.00-21.00 
20.00-21.00 
19.00-20.00 

.... 

.... 

.... 
37.00-39.00 - . -

Apr 1 
8 
15 
22 
29 

-

14.00 
15.00-18.00 

-
-

20.00-24.00 
12.00-15.00 
9.00-10.00 

20.00-21.00 
-
-
-

-

42.00 
34.00-35.00 
21.00-23.00 
20.00-22.00 
22.00-24.00 

28.00 
23.00 
23.00
25.00 

24.00-25.00 

-
-
--

-

-

-
--

-

May 6 
13 
20 
28 

-
-
-
-

6.00- 8.00 
10.00 
10.00 
10.00 

-
-
-23.00 
-

20.00-22.00 
21.00 

22.00 

23.00 
--

-
--
-

-

- -

_ 

June 3 
10 
17 

-
-
- ..... 

10.00-20.00 
-

..... 
_ 30.00 - - -

24 - 18.00 - . 

Ju ly 1 -...... 

15 
22 
29 

-
-40.00 

-

15.00-25.00 

20.00-25,00 

... 

. 40.00 
-
-

Aug 5 
12 
19 
26 

-
-
-
-

20.00-25.00 
15.00-30.00 
10.00-25.00 
15.00-20.00 

-
-
-

-

-
-

-

-
-

-

-

38.00-40.0025.00-28.00 
24.00-25.00 
19.00-20.00 

--
-
-

Sept 3 

9 
16 
23 
30 

9 - 15.00-20.00.5....20.00 
-

- 12.00-20.00 
- 16.00-20.00 

..... 

-
... 

-

20.00 
0 

18.00-

Oct 7 
15 
21 

28 

-
-
-

-

12.00-16.00 
8.00-14.00 
8.00-18.00 

10.00-18.00 

-
-

-

... 

45.00 
-

-

-
-

20.00 
18.00-20.00 

18.00 

29.00 
-

Nov 4 
12 
18 
25 

15.00 
-

15.00 
12.00-15.00 

-
18.00-25.00 

25.00 
25.00 

. 

.... 

... 

... 

36.00 

Dec 2 
9 

16 
23 
30 

12.00 
12.00 

-

15.00 
-

12.00-20.00 
...... 

20.00-25.00 
25.00 

-

... 

-

... 
-.. 
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CALIFORNIA SHIPPING PERIODS BY DISTRICTS FOR FRESH MARKET ASPARAGUS CALENDAR YEAR 1986
 

SHIPPING Jan. : Feb. :March :April : May June July Aug. 
 Sept.: Oct. Nov. Dec. 

DISTRICTS 


PALO VERDE-


COACHELLA
 
VALLEYS 


IMPERIAL
 
VALLEY 


SOUTHERN
 
CALIFORNIA _____ _____ 


STOCKTON 
DELTA 

I 

SALINAS 
VALLEY ,_1,662 

SAN JOAQUIN 
VALLEY 

SACRAMENTO 

VALLEY 

417 1 459 3 245: 2,596 :1462: 145 : 8 : -

Compiled from Federal-State Market News Service shipment 

26 

data. 

8 : - : 

SHIPMENTS 
 SHARE OF
 

10,000 LB. TOTAL o
 

UNITS PERCENT
 

829 8.9
 

1,115 11.9
 

306 3.3
 

4,823 51.5
 

17.7
 

500 5.3
 

131 1.4
 

9,366 100.0
 

, Most active shipping period. 



TABLE 1. FRESH MARKET ASPARAGUS SHIPMENTS, BY ORIGIN, BY CARIER, BY MONTH, 1986 

Origin and Carrier Jan. Feb. Mar. Apr. May June July_ Aug. Sept. Oct. Nov. Dec. Total
 

10,000 pound units
 

California 
Air .......- - -
Piggyback Van - - 4 - - - - - - 4 
Truck 417 1,459 3,241 2,596 1,462 145 8 - 26 8 - - 9,362 

Total 417 1,459 3,245 2,596 1,462 145 8 - 26 8 - - 9,366. 

Arizona 
Truck 17 40 64 11 - - - - - - - 132 

Washington 
Trurck - - - - 995 1,065 430 - - - 2,490 

Imports
 
Argentina - - - -. 3 1 - 4
 
Austraila -...... . 1 - 1 2
 
Chile 6 ...... - 6 296 60 48 416
 
Dominican Republic - - - - - 1 - - I
 
Mexico 

Air - - - - - 3 13 7 24 14 - - 61 
Truck 282 668 317 9 2 14 148 192 150 120 8 20 1,930 

Netherlands - ......... - 1 1 
New Zealand 

Air - - - 9 15 
Peru 

Air - I- - - I 
Taiwan - 4 - - 4 

Total 288 669 317 9 2 17 161 199 180 444 70 79 2,435 

Total Domestic Supply 722 2,168 3,626 3,611 2,529 592 169 199 206 452 70 79 14,423
 

CompIlIed from shipment records provIdad by the Transportation Reports Section, Fruit and Vegetable Division, Market News Branch, Agricultural
 
Marketing Service, U.S. Department of Agriculture, Washington, D.C.
 

(D 



TABLE 2. FRESH MARKET ASPARAGUS SHIPMENTS FROM CALIFORNIA DISTRICTS, BY CAI IER, BY MONTH, 1986 

District and Carrier Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total 

10,000 pound units 

Imperial Valley 
Truck 215 495 369 36 1,115 

Palo Verde -

Coachella Valleys
Truck 160 414 255 - 829 

South CcastaW14 
Rail-Truck 
Truck 

Total 

-
12 
12 

-
49 
49 

4 
96 
100 

. 
116 
116 

29 
29 

.-

. 

.-

-

-
-
-

-
-
-

4 
302 
306 

San Joaquin Valley
Truck - 43 241 176 40 - - - - 500 

Salinas Valley
Truck 28 201 652 460 304 17 - - - 1,662 

Stockton Delta 
Truck 2 257 1,591 1,754 1,049 128 8 26 8 - 4,823 

Sacramento Valley
Truck - - 37 54 40 - - - - 131 

California Total 
Piggyback Van 
Truck 

Total 

-
417 

---417 

-
1.459 
1,459 

4 
3,241 
3,245 

2.596 
2,596 

-
1.462 
1,462 

-
145 
145 

-
8 
8 

-
-
-

26 
26 

-
8 
8 

-
-
-

-
-
-

4 
9,362 
9,366 

Complied from shipment data collected at Federal-State Market News Service offices In California. 



TABLE 3. 
 ARRIVALS OF FRESH KARET ASPARAGUS AT THE 22 MAJOR U.S. AND 5 CANADIAN CITIES, BY ORIGIN, BY CAIIER, 1986
 

Calif.: N.J. : Wash. : Canada : 
 Chile 
 Mexico : New Zealand : Other :
City 
 : Truck 
 Air : Boat : Air Truck Air 
 : Boat : a/ : Total
 

10,000 pound units
 
EASTERN
 
Atlanta, Ga. 
 56 - 3 
 - - 7 - 34  1 - 101 

- 9 - 30 - -
Bait., Md.-Wash., D.C. 252 10 37  - 338
Boston, Mass. 
 502 3 173  2 21 5 66 
 8 - 2 782Buffalo, N.Y. 
 76 1 18 -  2 - 2 
 - - 2 101
Cincinnati, Oh. 
 58 - 22 
 - - 2 - 26  1 3 112
Columbia, .S.C. 
 8 1 -  - 1 - -Detr6it, Mich. - 10
43  9 
 - - 1 - 48 
 - 6 107
N.Y., N.Y.-Newark, N.J. 605 
 9 58 - 352 37 45 
 66 2  8 1,182
P? ladelp~la, Pa. 294 14 143  2 12 1 40 - -Pittsburgh, Pa. 48 4 11 

6 512
 
- - 3 
 - - 70
Total 1,942 42 474 - 356 94 

- 4 
51 317 10 
 2 27 3,315
 

WESTERN
 
Chicago, Ill. 
 210b/ - 34 
 - - 5 - 52 - 1 
 14 316
Dallas, Tex. 
 44 
 - 7  - 3 - 48 - - 1 103Denver, Colo. 
 106 - 37  - - - 2 - - 4 149Los Angeles, Calif. 481  83  2 
 12 1 105 
 32 - 3 719New Orleans, La. 
 12  - - - - 1  - - 13St. Louis, Mo. 
 82 - 11 - - 2 - 10  - 1 106
S. Fran.-Oakland, Calif. 
 753 - 97 - I - 103 27 1  982
Seattle-Tacoma, Wash. 
 184 - 197 -  - 10 - 3 1 395
Total 1,872  466 - 3 22 1 331 
 59 5 24 2,783
 

TOTAL U.S. 
 3,814 42 940 
 - 359 116 52 
 648 69 7 
 51 6,098
 

CANADA
 
Montreal, Que. 103 17 24 
 30 -  - 16  - 8c/ 198
Ottawa, Ont. 14 
 - 9 15 -  - - 38Toronto, Oat. 
 287 
 1 15 145 -

Vancouver, B.C. 92 - 65 1 

- - 20 - - 80c/ 548 
-
 - - 5 - 

12c/ 175
Winnipeg, Man. 
 8 - 7 13 -  - 2  - - 30Total 504 10 120 204 
 -
 - - 43 -  100 989
 
TOTAL U.S. & CANADA 4318 60 1060 204 359 116 52 691 
 69 7 151 7.087
Compiled from arrival data provided by the Transportation Reports Section, Fruit and Vegetable Division, Market News Branch, Agricultural
Marketing Service, U.S. Department of Agriculture, Washington, D.C.
a/ Includes: 
 Australia, Colorado, Delaware, IllInois, Indiana, Kentucky, Maryland, Massachuscttes, Michigan, New Mexico, New York,


Netherlands, and Peru.
 
b/ Includes rail-truck 4
 
c/ Imports (unspecified)
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TABLE 4. 
 F.O.B. SHIPPING POINT PRICES FOR ASPARAGUS FROM THE IMPERIAL-COACIELLA 
VALLEYS AND MEXICAN IMPORTS THROUGH CALEXICO, CALIFORNIA, 1986 

Pyramid Crates/Cartons - Loose Pack, 30 lbs. 1/2 Pyraid Cartons/Cr ,tes - Loose Pack. 15 lbs. 
Date LarQe Standard Small : Large Standard Small 

Dollars per container
 

Jan. 27 30.00-32.00 30.00 27.00-30.00 15.00-16.00 14.00-15.00 12.00-13.00 
28 28.00-30.00 26.00-30.00 24.00-28.00 14.00-15.00 13.00-15.00 12.00-13.00 
29 
30 

28.00-30.00 
28.00-30.00 

26.00-30.00 
26.00-30.00 

24.00-28.00 
24.00-26.00 

14.00-15.00 
14.00-15.00 

13.00-14.00 
13.00-14.00 

12.00 
11.00-12.00 

31 28.00-30.00 26.00-30.00 24.00-26.00 14.00-15.00 13.00-14.00 11.00-12.00 

Feb. 3 28.00-30.00 26.00-30.00 24.00-26.00 14.00-15.00 13.00-14.00 11.00-12.00 
4 26.00-30.00 26.00-30.00 23.00-26.00 14.00-15.00 13.00-14.00 12.00 
5 28.00-30.00 26.00-30.00 23.00-26.00 14.00-15.00 13.00-14.00 12.00 
6 30.00-32.00 28.00-30.00 24.00-28.00 14.00-16.00 13.00-15.00 12.00-14.00 
7 30.00-34.00 28.00-33.00 24.00-28.00 15.00-17.00 14.00-16.00 12.00-14.00 

10 32.00-34.00 30.00-33.00 28.00-30.00 16.00-17.00 15.00-16.00 14.00-15.00 
II 34.00-40.00 32.00-38.00 28.00-36.00 18.00-19.00 17.00-19.00 14.00-17.00 
12 34.00-40.00 32.00-38.00 2b.00-36.00 18.00-19.00 17.00-19.00 14.00-17.00 
13 36.00-42.00 36.00-40.00 30.00-36.00 18.00-20.00 17.00--20.00 14.00-18.00 
14 35.00-42.00 35.00-40.00 28.00-36.00 18.00-20.00 17.00-20.00 14.00-17.00 

17 HOLIDAY 
18 36.00-38.00 34.00-36.00 28.00-30.00 18.00-19.00 17.00-18.00 14.00-16.00 
19 30.00-34.00 28.00-32.00 24.00-28.00 15.00-17.00 15.00-16.00 12.00-14.00 
20 26.00-30.00 25.00-28.00 22.00-26.00 14.00-16.00 13.00-15.00 12.00-13.00 
21 26.00-28.00 24.00-26.00 18.00-24.00 13.00-14.00 12.00-14.00 10.00-11.00 

24 23.00-28.00 22.00-26.00 18.00-22.00 12 .W0-1 4 .00 11.00-13.00 9.00-11.00 
25 23.00-26.00 22.00-24.00 18.00-22.00 12.00-13.00 11.00-13.00 9.00-11.00 
26 21.00-26.00 21.00-24.00 18.00-20.00 10.00-12.00 10.00-12.00 8.00-10.00 
27 21.00-25.00 20.00-24.00 18.00-20.00 10.00-12.00 10.00-12.00 8.00- 9.00 
28 20.00-24.00 20.00-24.00 18.00-20.00 10.00-12.00 10.00-12.00 8.00- 9.00 

Mar. 3 21.00-24.00 20.00-24.00 18.00-20.00 10.00-12.00 10.00-12.00 8.00-10.00 
4 21.00-24.00 20.00-24.00 13.00-20.00 10.00-12.00 10.00-12.00 8.00-10.00 
5 20.00-24.00 20.00-23.00 16.00-20.00 10.00-12.00 10.00-11.00 8.00- 9.00 
6 
7 

20.00-24.00 
20.00-24.00 

19.00-23.00 
18.00-23.00 

16.00-20.00 
17.00-20.00 

9.00-12.00 
10.00-12.00 

9.00-11.00 
9.00-11.00 

8.00- 9.00 
8.00- 9.00 

10 20.00-26.00 18.00-24.00 18.00-21.00 10.00-12.00 10.00-11.00 -
11 20.00-26.00 20.00-24.00 18.00-21.00 10.00-12.00 10.00-11.00 -
12 20.00-26.00 20.00-25.00 18.00-21.00 10.00-12.00 10.00-12.00 -
13 22.00-26.00 20.00-25.00 18.00-21.00 10.00-12.00 10.00-12.00 -
14 22.00-26.00 20.00-25.00 18.00-21.00 10.00-12.00 10.00-12.00 -

17 24.00-26.00 22.00-25.00 20.00-21.00 - -
18 25.00-26.00 23.00-.3.00 -
19 25.00-30.00 25.00--3.00 -
20 25.00-30.00 25.00-13.00 -
21 25.00-30.00 25.00-28.00 -

LAST REPORT 

Compl led from f.o.b. reports Issued by the Federal-State Market News Service office at El Centro, Cal:fornla.
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TABLE 5. F.O.B. SHIPPING POINT PRICES FOR ASPARAGUS FROM 
THE SALINAS DISTRICT, 1986 

Date Demand Jumbo 
30 Lb. Pyramid Crates 

Large 
or Cartons 
Standard 

Dollars per container a/ 

Feb. 26 
27 
28 

Fairly Good 
Good 
Good 

20.()-23.00 
22.00 
22.00 

20.00-23.00 
22.00 
22.00 

20.00-23.00 
22.00 
22.00 

MAr. 3 
4 
5 
6 
7 

Fairly Good 
Fairly Light 
Fairly Good 
Fairly Good 
Fairly Good 

20.00-22.00 
20.00-22.00 
20.00-21.00 
20.00-21.00 
20.00-22.00 

20.00-22.00 
20.00-22.00 
20.00-22.00 
20.00-22.00 
20.00-22.00 

20.00-22.00 
20.00-22.00 
20.00-22.00 
20.00-22.00 
20.00-22.00 

10 
II 
12 
13 

14 

Fairly Good 
Fair y Light 
Fairly Good 
Jumbo Fairly Light, 
Others Good 
Very Good 

20.00-22.00 
20.00-22.00 
20.00-22.00 

20.00 
20.00-24.00 

22.00 
22.00 
22.00 

23.00-24.00 
24.00 

22.00 
22.00 
22.00 

23.00-24.03 
24.00 

17 
18 
19 
20 
21 

Good 
Very Good 
Exceeds Supply 
Exceeds Supply 
Far Exceeds Supply 

24.00-26.00 
24.00-26.00 
26.00-28.00 
26.00-28.00 
26.00-28.00 

24.00-26.00 
26.00-28.00 
26.00-28.00 
26.00-28.00 
26.00-28.00 

24.00-26.00 
26.00 

'6.00-28.00 
26.00-28.00 
26.00-28.00 

24 
25 
26 

27 

28 

Good 
Good 
Jumbo Fairly Light, 
Others Very Good 
Jumbo Fairly Good, 
Others Very Good 
Very Good 

26.00-28.00 
24.00-2b.00 

24.00-26.00 

24.00-26.00 
24.00-26.00 

26.00-28.00 
26.00-28.00 

26.00 

26.00 
26.00 

26.00-28.00 
26.00-28.00 

26.00-28.00 

26.00-28.00 
26.00-28.00 

April 
31 
I 
2 

3 
4 

Fairly Good 
Light 
Jumbo Fairly Light, 
Others Fairly Good 
Fairly Good 
Very Good 

24.00-26.00 
22.00-24.00 

22.00-24.00 
20.00-22.00 
20.00-22.00 

26.00 
26.00 

24.00-26.00 
22.00-24.00 
20.00-24.00 

26.00 
26.00 

24.00-26.00 
22.00-24.00 
20.00-24.00 

7 
8 
9 
10 
11 

Exceeds Supply 
Exceeds Supply 
Very Good 
Exceeds Supply 
Exceeds Supply 

20.00-24.00 
20.00-24.00 
20.00-24.00 
20.00-24.00 
20.00-24.00 

24.00-26.00 
24.00-26.00 

26.00 
26.00 
26.00 

24.00-26.OC 
24.00-26.00 

26.00 
26.00 
26.00 

14 
15 
16 
17 
18 

Good 
Fairly Good 
Fairly Good 
Good 
Good 

20.00-24.00 
21.00-24.00 
20.00- 4.00 
20.00-k4.00 
20.00-24.00 

26.00 
26.00 
26.00 
26.00 
26.00 

26.00 
26.00 
26.00 
26.00 
26.00 

21 
22 
23 
24 
25 

Fairly LI1ht 
Very Light 
Very Light 
Light 
Fairly Good 

20.00-24.00 
20.00-22.00 

20.00 
18.00-20.00 
18.00-20.00 

24.00 
22.00-24.00 
20.00-22.00 

20.00 
20.00 

24.00-26.00 
24.00 
22.00 

20.00-22.00 
20.0n-22.00 

May 

28 
29 
30 
1 
2 

Light 
Very Light 
Light 
Light 
Fairly Light 

18.00-20.00 
18.00-20.00 
"'.00-18.00 
, .00-18.00 
15.00-18.00 

18.00-20.00 
18.00-20.00 
15.00-18.00 
15.00-18.00 
15.00-18.00 

18.00-20.00 
18.00-20.00 
15.00-18.00 
15.00-18.00 
15.00-18.00 

5 
6 
7 
8 
9 

Fairly Good 
Fairly Good 
Fairly Good 
Good 
Good 

15.00-18.00 
15.00-18.00 
16.00-!3.00 

18.Ou 
18.00-0.00 

16.00-18.00 
16.00-18.00 
17.00-18.00 
18.00-20.00 
18.00-20.00 

16.00-18.00 
16.00-18.00 
17.00-20.00 
18.00-20.00 
18.00-20.00 

12 
13 
14 
15 
16 

Fairly Light 
Light 
Very Light 
Very Light 
Very Light 

18.00-20.00 
18.00 
18.00 

16.00-18.00 
16.00-18.00 

18.00-2j.00 
18.00 
18.00 

16.00-18.00 
16.00-18.00 

18.00-20.00 
18.00 
18.00 

16.00-18.00 
16.00-18.00 

19 
20 
21 
22 

Very Light 
Light 
Light 
Fairly Good 

14.00-16.00 
16.00 
16.00 
16.00 

14.00-16.00 
16.00 
16.00 
16.00 

LAST REPORT 

15.CO-18.00 
16.00 
16.00 
16.00 

Compiled from f.o.b. reports Issued by the Federal-State Market News Service
 
office at Stockton, California.
 
A/ Hydrocoollng and palletizing extra.
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TABLE 6. F.O.B. 	SHIPPING POINT PRICES FOR ASPARAGUS FROM
 
THE STOCKTON DELTA DISTRICT, 1986
 

30 Lb. Pyramid Crates or Cartons
 
Date Demand Jumbo _ Large Standard
 

Dollars per container a/ 

Mar. 3 
4 
5 
6 
7 

Light 
Fairly Light 
Fairly Good 
Good 
Good 

21.00-22.00 
20.00-21.00 

20.00 
19.00 

19.00-20.00 

20.00 
18.00-20.00 

18.00 
18.00 

18.00-20.00 

19.00 
17.00-19.00 

17.00 
17.00 

17.00-19.00 

10 Fairly Good 20.00-22.00 20.00 19.00
 
11 Fairly Good 20.00-22.00 20.00 19.00
 
12 Fairly Good 20.00-22.00 20.00 19.00
 

13 Fairly Good 22.00 22.00 21.00
 
14 Good 22.00 22.00 21.00
 

17 Good 22.00 22.00 21.00 
18 Very Good 22.00 22.00 21.00 
19 Exceeds Supply 22.00 22.00 - 21.00 
20 Exceeds Supply 22.00 22.00 21.00 
21 Exceeds Supply 22.00 22.00 21.00 

24 Very Good 22.00 22.00 21.00
 
25 Very Good 22.00 22.00 21.00
 
26 Very Good 22.00 22.00 21.00
 
27 Very Good 22.00 22.00 21.00
 
28 Very Good 22.00 22.00 21.00
 

31 Fairly Light 22.00 22.00 21.00
 
April 1 Light 22.00 22.00 21.00
 

2 Fairly Good at
 
Lower Prices 20.00 20.00 19.00
 

3 Good 20.00-21.00 20.00 19.00
 
4 V..'y Good 20.00-21.00 20.0'j 19.00
 

7 Exceeds Supply 22.00 20.00-22.00 19.00-21.00
 
8 Exceeds Supply 22.00 20.00-22.00 19.00-21.00
 
9 Exceeds Supply 22.00 20.00-22.00 19.00-21.00
 

10 Exceeds Supply 22.00 22.00 21.00-22.00
 
11 Exceeds Supply 22.00 22.00 2i.00-22.00
 

14 Good 22.00 22.00 21.00-22.00
 
15 Good 22.00 22.00 21.00-22.00
 
16 Fairly Good 22.00 22.00 21.00-22.00
 
17 Good 22.00 22.00 21.00-22.00
 
18 Good 22.00 22.00 21.00-22.00
 

21 Fairly Light 20.00-22.00 20.00-22.00 19.00-21..00
 
22 Very Light - 18.00-20.00 18.00-19.00
 
23 Fairly Light - 18.00 17.00
 
24 Fairly Light - 18.00 17.00
 
25 Fairly Light - 18.00-20.00 17.00
 

28 Very Lighr - 18.00 17.00 
29 Very Light - 16.00 15.00 
30 Light - 16.00 15.00 

0 ay I Light - 16.00 15.00 
2 Fairly Light - 16.00 15.00 

5 Fairly Good - 16.00 15.00
 
6 Fairly Light - 16.00 15.00
 
7 Fairly Light - '6.00 15.00
 
8 Fairly Good - 16.00 15.00
 
9 Fairly Good - 16.00 15.00
 

12 Fairly Light - 16.00 15.00 
13 Light - 16.00 15.00 
14 Very Light - 16.00 15.00 
15 Light - 16.00 15.00 
16 Very Light - 16.00 15.00 

LAST REPORT
 
Compiled from f.o.b. reports Issued by the Federal-State Market News Service
 
Office at Stockton, California.
 
a/ Hydrocoollng and palletizling extrn.
 

http:18.00-20.00
http:18.00-19.00
http:18.00-20.00
http:20.00-22.00
http:20.00-22.00
http:21.00-22.00
http:21.00-22.00
http:21.00-22.00
http:21.00-22.00
http:21.00-22.00
http:2i.00-22.00
http:21.00-22.00
http:19.00-21.00
http:20.00-22.00
http:19.00-21.00
http:20.00-22.00
http:19.00-21.00
http:20.00-22.00
http:20.00-21.00
http:20.00-21.00
http:20.00-22.00
http:20.00-22.00
http:20.00-22.00
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TABLE 7. WHOLESALE MARKET PRICES FOR CAI,!FORNIA ASPARAGUS AT LOS ,V4GELES 
AND SAN FRANCISCO, BY WEEKS, 1986 

South/Central/Imperial Valley Districts All Calif. Dist. 

Midweek Select . Large Midweek :-Large 
Date :13.5 pound bunch : 15 pound bunch 30 pound loose Date 30 pound loose 

Dollars per crates or cartons
 

LOS ANGELES SAN FRANCISCO 

January 2 - 50.00 - January 3 -

9 - 8 38.00 
16 24.00-25.00 30.00 15 25.00 
23 18.00-20.00 20.00-23.00 22 23.00-25.00 

30 22.00-24.00 25.00-26.00 30.00-35.00 29 36.00 

February 6 22.00-26.00 16.00-17.00 34.00-36.00 February 5 36.00 
13 - - 45.00-59.00 12 37.00 
20 26.00-30.00 - 40.00-45.00 19 40.00-45.00 
27 14.00-16.00 13.00 18.00-25.00 26 25.00-26.00 

March 6 16.00-17.00 - 23.00-25.00 March - 5 22.00-25.00 
13 15.00-17.00 - 20.00-23.00 12 22.00-25.00 
20 17.00-20.00 - 28.00-30.00 19 24.00-25.00 
27 24.00-26.00 - 28.00-30.00 26 24.00-25.00 

April 3 18.00-19.02 - 25.00-28.00 April 2 23.00-25.00 
10 15.00-17.00 - 25.00-30.00 9 23.00-25.00 
17 18.00 - 28.00-30.00 16 23.00-25.00 
24 - - 23.00-27.00 23 23.00-25.00 

30 23.00-25.00 

May 1 - - 21.00-25.00 May 7 23.00-25.00 
8 - - 21.00-23.00 14 23.00-25.00 

15 - - 21.00-23.00 21 23.00-25.00 
22 - - 18.00-21.00 28 23.00-25.00 
29 - - 18.00-24.00 

June 5 - - 20.00-22.00 June 4 18.00 
12 - - 26.00-29.00 11 22.00 
19 - - 32.00-35.00 18 30.00 
26 - - - 25 35.00 

July 3 
10 

-
-

-
-

-
-

July 2 
9 

35.00 
-

17 - - - 16 -

24 - - - 23 -

31 - - - 30 -

August 7 
14 

-
-

-
-

-
-

August 6 
13 

-
-

21 - 20 28.00-30.00 

28 - - - 27 25.00-28.00 

September 4 
11 

-
-

-
-

-
-

September 3 
10 

25.00-28.00 

18 - - - 17 
25 - - - 24 24.00-25.00 

October 2 - 22.00-23.00 - October 1 30.00 

9 - _' 21.00 - 8 30.00 

16 - 18.00-20.00 - 15 23.00-24.00 

23 - 18.00-20.00 - 22 22.00 

30 - - - 29 22.00 

November 6 26.00 - - November 5 22.00 

13 28.00-29.00 - - 12 21.00-22.00 

20 - - - 19 25.00-26.00 

26 - - - 26 27.00-28.00 

December 4 - - - December 3 -

11 
18 

-
-

-
-

-
-

10 
17 

29.00 
-

24 - - 40.00-50.00 24 55.00 

31 - 40.00-42.00 - 31 55.00 

Compiled from wholesale market summaries Issued by the Federal-State Market News Service offices at Los
 
Angeles and San Francisco, California.
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TABLE 8. WHOLESALE MW, ET PRICES FOR CALIFOI41A ASPARAGUS AT BOSTON, 
-CHICAGO, MD NEW YORK, EACH MONDAY, 1986 a/ 

Boston ChIcao 
 New York
 
Loose, Large


Date 30 Pounds 15 Pounds 30 Pounds 15 Pounds 30 Pounds 15 Pounds
 

Dollars per carton/crate
 

January 6  - - -
13 - 40.00-45.00 50.00  40.00
 
21 - '4.50-26.00 - 25.00 - 
27 - 17.50 - 24.00 - 24.00-25.00
 

February 3 - 17.50-18.00 40.00 20.00  17.00-18.00
 
10 37.00 - 40.00 - 35.00-40.00 20.00-22.00 
17 45.00-48.00 - 44.00-45.00 -
24 28.00-32.00 14.00-15.00 35.00-38.00 

- 
- 34.00-36.00 -


March 3 24.00-28.00 - 27.00-30.00 
 18.00 22.00-28.00 
10 24.00-27.00 - 30.00-31.00 a/ 16.00-17.00 a/ 27.00-28.00 
17 27.00-29.,0 - 25.00-27.00  24.00-25.00 
24 28.00-30.0 - 30.00-34.00 - 28.00-32.00 -

31 32.00-34.00 - 33.00-35.00 - 32.00-34.00 -


April 7 33.00-35.00 - 27.00-31.00 - 30.00-32.00 
14 26.00-30.00 - 30.00 - 30,00-32.00 
21 28.00-30.00 - 30.00-32.00 - 3.00-35.00 -

28 22.00-24.00 - 25.00"-26.00 - 23.00-25.00 -

May 5 23.00-24.00 - 22.00-25.00 - 20.00-22.00 
12 22.00-25.00  - 12.00-13.00 24.00-26.00 
19 23.00-26.00 - 19.00-20.00 - 20.00-23.00 
26 .... 20.00 -

June 2-
 - 22.00-24.00 -

LAST REPORT 

Compiled from wholesale market wires Issued by Federal-State Market News Service offices at Boston,

Massachuet-es; Chicago, Illinois; and The Bronx, New York.
 
a/ Extra large.
 

http:22.00-24.00
http:20.00-23.00
http:19.00-20.00
http:23.00-26.00
http:24.00-26.00
http:12.00-13.00
http:22.00-25.00
http:20.00-22.00
http:22.00-25.00
http:23.00-24.00
http:23.00-25.00
http:25.00"-26.00
http:22.00-24.00
http:3.00-35.00
http:30.00-32.00
http:28.00-30.00
http:30,00-32.00
http:26.00-30.00
http:30.00-32.00
http:27.00-31.00
http:33.00-35.00
http:32.00-34.00
http:33.00-35.00
http:32.00-34.00
http:28.00-32.00
http:30.00-34.00
http:24.00-25.00
http:25.00-27.00
http:27.00-28.00
http:16.00-17.00
http:30.00-31.00
http:24.00-27.00
http:22.00-28.00
http:27.00-30.00
http:24.00-28.00
http:34.00-36.00
http:35.00-38.00
http:14.00-15.00
http:28.00-32.00
http:44.00-45.00
http:45.00-48.00
http:20.00-22.00
http:35.00-40.00
http:17.00-18.00
http:17.50-18.00
http:24.00-25.00
http:4.50-26.00
http:40.00-45.00
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TABLE 9. PRODUCTION, PRICE AND CROP VALUE OF CALIFORNIA ASPARAGUS
 
BY UTILIZATION, 1984-1986
 

: : Average Price
 

Production APer Unit Crop Value
 
Utilization 1984: 1985 : 1986 1984 : 1985: 1986 1984 : 1985 : 1986
 

l,000 cwt. Dollars per cwt. 1,000 dollars
 

Fresh Market 739 818 990 74.40 83.20 72.10 54,982 68,139 71,379
 
Processing 116 168 106 41.50 38.90 39.00 4,814 6,527 4.134
 

Total/Average 855 986 1,096 69.90 75.70 68.90 59,796 74,666 75,513
 

Complied from "California Vegetable Review Issued January 30, 1987 by the California
 
Agricultural Statistics Service, Sacramento California.
 

TABLE 10. CANNED GREEN ASPARAGUS, U.S. SUPPLY STOCKS AND SHIPMENTS, 1984-1986 a/ 

% Change
 
Supply Stocks 1984 1985 -1986 One Year Ago
 

Actual Cases
 

Carryover, March 1 685,000 792,:o0 785,000 - 1 
Pack 2,548.000 21752,000 2,815,000 + 2 

Total Supply 3,233,000 3,544,000 3,600,000 + I 

Stocks, October 1 1,833,000 2,051,000 1,166,000 b/ -43
 
Shipments March 1 to October 1 1,400,000 1,493,000 2,434,000 F/ +63
 

Compiled from National Food Processors Association Statistical Report for January 1, 1986 Issued at
 
Washington, D.C.
 
a/ Green only; does not Include white asparagus.
 
./ January 1, 1987 data
 

TABLE 11. CANNED GREEN ASPARAGUS PACK, BY CONTAINER, 1986
 

24-8 48-1 24-15 24/300 6-5 6-10 Misc. Tin Total
 
Ounce Picnic Ounce Cans Squat Instl. and Glass Green
 

Actual Cases 240,000 _/ b/ 2,075,000 c/ 54,000 446,000 2,815,000
 

Compiled from National Food Processors Association Statistical Report for October 1, 1986 at
 
Washington, D.C.
 
a/ Combined in miscellaneous total.
 
b/ Combined In 24-300.
 
c/ Combined In 6-10.
 

TABLE 12. FROZEN ASPARAGUS PACKED IN THE U.S., Bf STYLE AND 
BY CONTAINER SIZE CLASSIFICATION 1983-1986 

Pack and Container 1983 1984 1985 1986 al
 

1,000 pound units
 
Pack Style
 

Spears 7,563 7,776 9,778 7,610
 
Cuts, 6,036 7,323 10,212 9,052
 

Container Size
 
Retail 4,666 4,263 5,201 5,641
 
Food Service 8,134 8,168 9,102 7,730
 
Bulk 1,387 b/ 2,668 5,687 3,291
 

Total Pack 13,599 15,099 19,990 16,662
 

Compiled from data provided by the Amerlcan Frozen Food Institute, Burllngame, California.
 
a/ Preliminary.
 
T/ Includes 588 carryover from 1982.
 



4~iCa MA3 
- 1986 CROPMARKETING WASHINGTON ASPARAGUS 


GENERAL COMMENTS
 

WEATHER, GROWING & HARVESTING CONDITIONS: Bed preparation and planting

began on March 20th. Harvest began in the warmest areas April 2nd. It
 
peaked as temperatures increased, but supplies were limited by sub
freezing temperatures on April 24th and 25th. Temperatures were cooler
 
than normal during the first part of May with temperatures dropping as 
low as 25 degrees on May 2nd. Harvest continued as temperatures

increased, reaching an unseasonably warm 102 degrees on May 30th. 
After two weeks of hotter than normal weather, temperatures regulated
in June as harvest wound down until the last shipments were made on 
June 27th.
 

PRODUCTION: The 1986 Washington asparagus crop was estimated at 30,000

harvested acres with a total production of some 780,000 cwt., down 4% 
from 1985. Average yield was 26 cwt. per acre, down from 28 cwt. per 
acre in 1985. Total value of the crop was also down 7% from 1985 to 
$39.7 million. 

MARKETING: First f.o.b. reports came on April 11th with 30 pound 
pyramid crates, 85% or more green, 7-8 or 9 inch cut, Washington Extra 
Fancy, large 
declined until 
As supplies 

and standards selling 
it hit a season low 

dwindled, the market 

for $24.00-25.00. 
of $18.00-19.00 from 
climbed to it's high 

The market 
May 20-23rd. 
and close of 

$29.00-30.00 on June 24-25th. 
Marketing of Washington Extra Fancy jumbo's began April 28th with 

that size earning the same rate as large and standards opening at 
$21.00-22.00 and closing May 7th at $21.00-22.00. 

Washington 20 pound Consumer Pack cartons opened on April 11th at a 
season high of $9.00-10.00. Like the others, supplies of the Consumer 
Packs were shut off due -;o cold temperatures on April 24-25th. It
 
declined only slightly throughout the season hitting a low of $8.50
9.00 on June 3-12th and closing on June 12th at that price.
 

F.o.b. sales of Washington Consumer Pack 1/4 inch minimum, 1 1/2
maximum white, random length, 30 pound pyramid crates began April 11th 
at $21.00. The market declined and closed at a season low of $16.00
17.00 on April 17th.
 

Quality opened very high and remained generally good throughout the 
season. During the very hot spells as the season wound down, heavy
diversion to processors was necessary to keep the quality of the fresh 
crop manageable.
 

SHIPMENTS: 1986 was a record year for shipments of fresh asparagus
from Washington, with a total of 24.9 million pounds compared to 15.27 
million in 1985 and 21.04 million in 1984, the previous record. Peak 
movement was during the week ending April 26th when 3.9 million po'Inds 
were shipped. Average weekly shipments for the season were about 1.9 
million pounds. 72V,672 - 30 pound crates made up 82% of the fresh 
shipments; the remaining 18% was shipped in 156,754 - 20 pound 
cartons. 

http:9.00-10.00
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ASPARAGUS 
1/ 

AREA, YIELD PER ACRE, PRODUCTION & VALUE
 
1985 AND 1986
 

Production of asparagus in the major producing states is estimated at 2.15
 
million cwt. (97.5 thousand metric tons), 4% more than a year ago. Harvested acreage
 
is placed at 89.9 thousand acres (36.4 thousand hectares), a 5% increase from 1985.
 
The yield is estimated at 24 cwt. per acre, the same as last year.
 

S A R E A YIELD PER ACRE
 
T
 
A PLANTED HARVESTED
 
T ---------------------------------------------- 1985 1986
 
E 1985 : 1986 1985 : 1986
 

a c r e s 	 c w t.
 

California 35,300 37,800 35,200 37,500 28 29
 
Michigan 20,000 21,900 19,200 20,500 12 12
 
New Jersey 2,000 2,000 1,900 1,900 19 19
 
Washington 31,000 32,000 29,000 30,000 28 26
 

TOTAL 	 88,300 92,800 85,300 89,900 24 24
 

S PRODUCTION 	 V A L U E
 
T
 
A : 	 PER OWT. : TOTAL
 
T 	 1985 1986 :
 
E 1985 : 1986 1985 1986
 

1,000 cwt. dollars 	 1,000 dollars
 

California 986 1088 75.70 67.20 74,666 73,083
 
Michigan 230 246 58.40 58.20 13,423 14,311
 
New Jersey 36 36 68.70 64.60 2,473 2,326
 
Washington 812 780 52.30 50.80 42,443 39,660
 

TOTAL 	 2,064 2,150% 64.40 60.20 133,005 129,380
 

1/ Includes fresh market and processing.
 



ASPARAGUS
 

WEEKLY SHIPMENTS FROM APRIL 12, 1986 THRU JULY 12, 1987
 

Amounts are shown in 10,000 pound units
 

A P R I L M A Y J U N E JULY
 

12 19 26 3 10 17 24 31 7 14 21 28 5 12 TOTAL 

WASHINGTON---
Piggypack - 4- -- --- ---- 4 

Truck 121 345 388 277 287 255 181 201 207 151 41 31 -- 2485 

ARIZONA---


Truck 8 8-----8 

C A L I F O RN I A- HOR1M N---
Truck 8 14 15 14 15 13 6 - - - - - 85 

CALI FO RN I A-CETJRAL---
Truck 614 516 530 520 412 337 265 157 82 36 20 5 8 2 3504 

C A L I F 0 R N I A-IMPERIAL VALLEY---

Truck 12 - - - - - - - 12 

'Dhtal 
Calif. 634 530 545 534 427 350 271 157 82 36 20 5 9 8 2 3601 

MEXICO---

Truck Import 5 -- 2 9 21 37 74 

TOTAL 

Piggyback -- 4-- 4 

Truck 763 875 933 811 714 605 452 358 289 187 61 36 8 2 6094 

GRAD TOTAL MOVEMEWT 
Dmestic &
 
Import 768 879 933 81% 714 605 452 360 289 187 61 45 29 39 6172
 

All 1986 figvres are subject to revision... 
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AS PARAGUS
 

Rail & Truck Arrivals in 22 U.S. & 5 Canadian Cities
 
APRIL - MAY - JUNE---- 1986 CROP----- 10,000 Lb. Units
 

CALIF. N.J. WASH. MEXICO OTHER T 0 T A L
 

Atlanta 27 -- 2 29
 

Baltimore-

Washn DC 
 96 10 37 .-- 143
 

Boston 198 173
3 -- 1 375
 

Buffalo 47 1 18 -- 1 67
 

Chicago 127 -- 34 -- 13 174 

Cincinnati 22 -- 22 3-- 47
 

Columbia 2 1 -- -- -- 3
 

Dallas 26 --
 6 2 -- 34
 

Denver 35 -- 37 --
 4 76
 

Detroit 22 -- 8 -- 6 36
 

Los Angeles 233 -- 80 2 
 -- 315
 

New Orleans 7 -- -- -- -- 7 

New York-

Newark 296 9 56 
 -- 1 362 

Philadelphia 145 14 143 1 4 307 

Pittsburgh 
 25 4 11 -- -- 40 

St. Louis 40 -- 11 -- 1 52 

San Francisco-
Oakland 476 78 ---- 554 

Seattle-

Tacoma 
 33 190 -- 1 
 224
 

TOTAL 1857 42 906 
 5 35 2845
 

5 C A N A D I A N C I T I E S---


Montreal 61 24 29
17 -- 131 

Ottawa 3 -- 9 -- 15 27
 

Toronto 146 
 1 15 -- 113 275 

Vancouver 53 -- 64 -- 1 118 

Winnipeg 4 -- 7 -- 12 23 

TOTAL 267 18 -119 170 574
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U.S. EXPORTS OF FRESH ASPARAGUS TO SELECTED DESTINATIONS
 

Current Month, Current Marketing Season and Last Season
 
(Units in Metric Tons)
 

COMMODITY
 
REGION/COUNTRY : AUGUST : SEASON TO DATE : LAST FULL
 
(Beg. Mktg Year) 1985 1986 PREVIOUS : CURRENT : SEASON
 

FRESH 
ASPARAGUS ....... (Oct) 4 8 6 13 5,087 
Canada ....... ............ 1 6 3 10 1,946 
European Com.-Ten... -- -- -- -- 447 

Other W. Europe ..... 2 2 -- 191
 

E. Asia & Pacific.. -- -- 1 2,398 

Japan .............. - 1 2,257
 

Latin America, Exc.
 
Carribean................... -- -- 101
 

Bermuda & Carribean. 1 -- 1 -- 3
 
Other ............ ... -- 1 -- 1 --


U.S. IMPORTS OF A5PARAGUS FROM SELECTED COUNTRIES
 

Current Month, Current Ma.-keting Season and Last Season
 
(Units in Metric Tons)
 

COMMODITY
 
REGION/COUNTRY : DECEMBER SEASON TO DATE : LAST FULL
 
(Beg. Mktg Year) 1985 1986 PREVIOUS : CURPFNT : SEASON
 

FRESH
 
ASPARAGUS ........ (Oct) 713 828 2,049 2,8'i 9,924
 
Mexico.................. 181 124 1,092 1,068 8,670
 

CANNED
 
ASPARAGUS ........ (Apr) 116 84 1,878 1,586 2,595
 
China (Taiwan) ....... 82 44 624 1,131 899
 
Mexico................... 2 -- 1,033 208 1,332
 

SOURCE: USDA, Foroign Agricultural
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12 AS PARAGUS
 
LOWER YAKIMA VALLEY AND WALLA WALLA DISTRICTS
 

Daily f.o.b. Prices 1986 Crop
 

30# Pyramid Crates 85% or more green 1/4" Min. - 1 1/2" Max. 
7 - 8 - 9 inch cut White Random Length
 

Washington Extra Fancy WA. Consumer Packs
 
JUMBO STANDARD 30# CARTONS 20# CARTONS
 

April
 
11 24.00-25.00 24.00-25.00 21.00 9.00-10.00
 

14 24.00-25.00 24.00-25.00 21.00 9.00
 
15 24.00 24.00 20.00-21.00 9.00
 
16 24.00 24.00 20.00-21.00 9.00
 
17 24.00 24.00 20.00-21.00 9.00
 
18 24.00 24.00 20.00-21.00 9.00
 

21 22.00 22.00 18.00-19.00 8.50-9.00
 
22 21.00-22.50 21.00-22.50 16.00-18.00 8.50-9.00
 
23 20.00-22.50 20.00-22.50 16.00-17.00 8.50-9.00
 
24 No Prices Reported...

25 Supplies Insufficient To Report...
 

28 21.00-22.00* 21.00-22.00* ---- 9.00-9.50 
29 19.00-21.00* 19.00-21.00* ---- 9.00-9.50 
30 19.00-21.00* 19.00-21.00* ---- 9.00-9.50 

May
 
1 19.00-21.00 19.00-21.00 9.00-10.00
 
2 20.00-21.00 20.00-21.00 9.50
 

5 19.00-21.00 19.00-21.00 9.00
 
6 20.00 20.00 9.00
 
7 19.00-21.00 19.00-21.00 9.00
 
8 19.00-21.00 19.00-21.00 9.00
 
9 19.00-21.00 19.00-21.00 9.00
 

12 19.00-20.00 19.00-20.00 9.00
 
13 19.00-20.00 19.00-20.00 9.00
 
14 19.00-20.00 19.00-20.00 9.00
 
15 19.00 19.00 9.00
 
16 18.50-19.00 18.50-19.00 9.00
 

19 18.50-19.00 18.50-19.00 9.00
 
20 18.00-19.00 18.00-19.00 9.00
 
21 18.00-19.00 18.00-19.00 9.00
 
22 18.00-19.00 18.00-19.00 9.00
 
23 18.00-19.00 18.00-19.00 9.00
 

26 holiday holiday holiday
 
27 19.00 19.00 9.00
 
28 19.00-20.00 19.00-20.00 9.00
 
29 19.00-20.00 19.00-20.00 9.00
 
30 19.00-20.00 19.00-20.00 9.00
 

June
 
2 19.00-20.00 19.00-20.00 9.00
 
3 20.00 20.00 8.50-9.00
 
4 21.00-22.00 21.00-22.00 8.50-9.00
 
5 21.00-23.00 21.00-23.00 8.50-9.00
 
6 22.00-23.00 22.00-23.00 8.50-9.00
 

9 24.00 24.00 8.50-9.00 
10 24.00 24.00 8.50-9.00 
11 
12 

24.00 
24.00 

24.00 
24.00 1 8.50-9.00 

8.50-9.00 
13 25.00 25.00 too few to quote 

16 25.00 25.00 
17 25.00 25.00 
18 25.00 25.00 
19 25.00 25.00 
20 25.00 25.00 

*Includes few Jumbo 
23 25.00 25.00 
24 28.00-30.00 28.00-30.00 
25 28.00-30.00 28.00-30.00 
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REVI..KW OF T"d SASod 

ASPARAGUS The unusually warm and early spring of 1985 forced
 
asparagus into production at a record setting early date.
 
Typically the harvest begins in early Hay; however, in 1985
 
some asparagus had been delivered to a processor in the
 
southwest on April 20th. As most migrant labor crews had not
 
arrived some early fields were not harvested.
 

The processor price was established at 56 cents per pound on
 
select grade all-green asparagus spears having a maximum
 
length of 7-1/2 inches.
 

Fresh market tonnage was limited due to the strong processor
 
price, and to very competitive fresh market prices from the
 
west coast. Although daily f.o.b. shipping point prices were
 
not issued by the Market News Service the following prices
 
were recorded: Michigan All-Green hand snapped 30 lb. pyramid 
crates, loose $21.00-23.00, 10 lb. cartons $6.50-7-00, 10 lb. 
pyramid cartons $7.50-8.00. 

BLUEBERRIES The harvest of blueberries began several weeks
 
earlier than normal in 1985. This was due to the unusally 
warm spring, which was free of damaging frosts, that is 
except for an expensive frost on June 1jth which damaged 
fruit in the Grand Jt'-tion area. 

The harvest began as early as the 24th of June in Southwest 
Michigan. Sales on 12 film wrapped pints were mostly $10.75
11.00, f.o.b. shipping point. As is typical, prices 
declined, when the harvest of Blue Crops became active, and 
sales bottomed-out at $9.00 in mid-July. When the harvest of 
the Jersey variety began in late July the market became 
stronger as it became evident that this key variety was. 
"picking-out" short. 
This was compounded in mid-August by
 
rains whiTh decreased offerings of top quality fruit.
 

The prices paid by processors for blueberries ranged widely
 
in 1985. According to variety, method of harvest, and
 
quality, prices were reported ih a full range from 42 to 85
 
cents per pound. Many of the purchases were reported from 45
 
to 58 cents per pound.
 

TART CHERRIES Thanks to an excellent blossom period and lack 
of frost Michigan cherry trees produced a better than average
 
crop in 1985. This in effect was the second of two very
 
productive back-to-back crop years. As a consequence of the
 
carry over from 1984 and lagging sales, the market for raw
 
product was established at a weak level in 1985. Prices were
 
settled between tart cherry growers and processors at 23
 
cents per pound on 92 score cherries.
 

http:7.50-8.00
http:21.00-23.00
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WEEKLY RECEIPTS OF ASPARAGUS DELIVERED TO MICHIGAN PROCESSORS OR RECEIVING STATIONS (InPounds)
 

WEEK FROZEN TOTAL TO DATE CANNED TOTAL TO DATE 
 TOTAL WEEKLY TOTAL TO DATE

ENDING FROZEN 
 WEEKLY CANNED 
 FROZEN & CANNED FROZEN & CANNED 

Start of
 
season thru
 
April 26 196,286 196,286 559,530 559,530 
 755,816 755,816
 
May 4 702,099 898,385 1,309,944 1,869,474 2,012,043 2,767,859
 

11 1,860,992 2,759,377 2,983,253 4,852,727 4,844,245 7,612,104
 
18 806,187 3,565,564 1,719,723 6,572,450 2,525,910 10,138,014
 
25 762,725 4,3?d,289 1,778,693 8,351,143 2,541,418 
 12,679,432
 

June 1 921,434 5,249,723 
 1,379,822 9,730,965 2,301,256 14,980,688
 
8 822,845 6,072,568 
 947,250 10,678,215 1,770,095 16,75C,783
 

15 600,178 6,672,746 631,991 11,310,206 1,232,r69 17,982,952
 
22 240,117 6,912,863 134,674 11,444,880 374,791 18,357,743
 

TOTAL 1985 6,912,863 11,444,880 18,357,743
 

PAST SEASON TOTALS
 
1984 5,622,872 13,512,716 19,135,588
 
1983 4,896,207 10,900,649 15,796,856
 
1982 5,771,493 10,219,158 15,990,651
 
1981 3,024,616 
 8,775,410 11,800,083
 
1980 5,614,616 10,818,40) 16,433,021
 

UNITED STATES COLD STORAGE HOLDINGS OF FROZEN ASPARAGUS (1000 Ibs)
END OF MONTH COLD STORAGE HOLDINGS WITH COMPARISON 

YEAR .AN. FEB. MARCH APRIL NAY JUNE JULY AUG. SEPT. 
 OCT. NOV. DEC.
 

1981 6578 5668 4988 5203 9276 11518 10515 10108 8676 7432 6929 5582
 
1982 4467 3744 3391 
 13076 
 10857 8850
 
1983 7546 6524 
 5948 9343 9457 12061 - 11741 11242 10268 9181 7445 
 6363
 
1984 5160 4424 3864 4116 7545 12415 10688 9010 8513 7541 7107 5670
 
1985 4316 3166 2794 4038 14712 16619 
 16589 15254 13903 11908 10489 8987
 

Please Note: in1982 the cold storae figures were released quarterly
 



------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------

-------------------------- --------------------------

---- --------------------------------------------------------------------------------

--- -----------------------------------------------------------------------------------------

-------------------------------------------- ------------------------------------------- 
--- -----------------------------------------------------------------------------------------

--- -----------------------------------------------------------------------------------------

7.
 

ASPARAGUS FOR FRESH MARKET AND 
PROCESSING 1/
 
.. . _..----------------------------------------------------------------------------------------

* AREA PLANTED 
 AREA HARVESTED 
 YIELD PER ACRE
 
STATE .... . --


: 1983 : 1984 : 1985 :
1983 1984 : 1985 : 1983 : 1984 : 1985
 

ACRES 
 CWT.
 

CALIF 34,200 35,300 34,200 35,200 2825 

1,400
ILL i 1,300 1,400 1,300 
 10 11
MICH : 20,000 20,000 19,200 19,200 
 12 12
N J 
 2,000 2,000 
 2,000 1,900 
 15 19
WASH 31,000 31,000 
 29,000 29,000 25 28
 

OTHER STS 2/: 4,730 4,850 
 4,130 4,550 
 10 12
 

U S 93,330 94,450 
 89,930 91,150 21 23
 

POUTOVALUE
 
PRODUCTION 


:--


- :.----------------------------------------------------

: PER CWT. TOTALl-----------------------------------
1983 : 1984 : 1985 1983 : 1984 : 1985 : 1983 : 1984 : 1985 

1,000 CWT. 
 DOLLARS 
 - 1,000 DOLLARS 

CALIF 
 855 986 
 69.90 75.70 
 59,796 74,666
ILL 
 14 14 
 75.20 72.40 
 1,053 1,013

230 230
MICH 57.90 58.40 13,318 13,423
N 1 
 30 36 70.90 68.70 2,127 2,473
WASH 
 725 812 
 51.7- 52.30 37,454 42,443
 

OTHER STS 2/: 42 54 
 64.60 58.70 
 2,715 3,169
 

U S 1,896 2,132 61.40 
 64.30 116,463 137,187
 

UTILIZATION : 
VALUE


A PRODUCT ION :----------------------------------------------------

AND 


PER UNIT 
 TOTAL
 

STATE 1983 : 1984 -------------------------: 1985 1983 : 1984 : 1985 ; 1 83 : 1984 : 1985
 
: 1,000 CWT. DOLLARS PER 
CWT. 1,000 DOLLARS
FRESH MARKET
 

CALIF : 
 739 818 
 74.40 

MICH 

83.30 54,982 68,139
: 38 36 
 66.00 71.00 
 2,508 2,556
N J : 30 36 70.90 68.70 
 2,127 2,473
WASH : 
 217 242 .72.60 68.80 15,754 16,650
 

OTHER STS 3/ 
 19 16 80.50 77.30 
 i',529 1,236
 

U S 1,043 1,148 73.70 79.30 
 76,900 91,054
 

TONS DOLLARS PER TON 
 1,000 DOLLARS
 

PROCESSING
 

CALIF 
 5,800 
 8,400 830.00 777.00 
 4,814 6,527
WICH : 9,600 9,720 

WASH 

126.00 1,118.00 10,810 10,867

25,410 28,500 
 854.00 905.00 
 21,700 25,793
 

OTHER STS 3/ : 1,880 2,590 
 191.00 1,137.00 2,239 2,946
::
 

US 
 42,690 49,210 
 927.00 937.00 39,563 
 46,133
 

CANNING 33,475 
 33,830 930.00 951.00 
 31,120 32,156
 

FREEZING 
 9,215 15,380 916.00 909.00 8,443 13,977
 

I/ ESTIMATES REINSTATED 
WITH THE 1984 CROP. 2/ IND, MD, MINN, AND OREG.

3/ FRESH MARKET: ILL, IND, MD, AND OREG. PROCESSING: ILL, IND, MINN, AND OREG.
 

VEGETABLES, DECEMBER 1985 
 CROP REPORTING BOARD, SRS, USDA
 

http:1,137.00
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ASPARAGUS
 

According to the New Jersey Agricultural Statistics Service, asparagus production

In New Jersey for fresh market was 36,000 hundredweight in 1986, unchanged from the

previous yebr. There were 2,000 acres planted In 1986, the same as In 1985, rith

1,900 acres being harvested. Yield per acre was set at 19 hundredweight, unchanged

from rhe previous year. All asparagus grown In New Jersey is utilized by the fresh
 
market, none for processing.
 

Weather condition for 1986 can be found on page 7. With 
warm weather the latter
 
part of March, some very light cutting started on 
April 4 but did not hit

significant volume until midmonth. Supplies were n good volume by the end of the

month. 
May Isthe peak period In New Jersey with goad volume prevaTlIng all month.

After the first week of June, surplies boqan to decline and by the end of the
 
month, season was over.
 

All of New Jersey's asparagus is sold in O-pound pyramid crates with twelve 2-1/2pound bunches. The bulk of the volume Is sold 
across the Vlneland and Swedesboro

Auctions. See page 11. Note also on thl3 page 
that the highest prices occurred
 
late in June at the end of the season.
 

The other major suppliers during April through June are California and Waslilngton

State with very little from a.few other ecstorn and midwestern states. On pzg, 9
 
can be found Now Jersey's distribution for the last three years. Philadelphia, hew

York City, Baltimoro and Boston are the main markets for New Jersey asparagus.
 

N JERSEY WHOLESALE PRICES ON LEADING TERMKAL !RKETS 1986 

FIELD RUN BUNCHED 12s MOSTLY MEDIUM-LARGE -
NONDAY
1986- ---- - - -- - -


BOSTON NEW YORK CITY. PHILADELPHIA PITTSBURGH 

4/21 
 - $25.00-26.00 
28 $20.00-24.00 20.00-22.00
 

5/ 5 $22.00 - 15.00-18.0012 21.00 "j 20.00-22.00 20.00 $21.00-22.00 19 21.00-22.00 22.00-24.00 
 19.00-20.00 26.00-27.00
260 
 18.00 16.00-18.00 
 - 19.00 

6/ 2 20.00 o .
9  38.00 25.00-26.00
 

S---------------------------------------------------

*Tuesday's prices due 4:o Federal holiday on Monday.
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ASPARA GUS 

DAILY SWEDESBORO AND VINELAND AUCTION PRICES DURING 1986 SEASON 

SWEDESBOR VI NE L A Nr 
DATE FIELD RUN MED-LGE FIEL.D RUN MED-LGE 
1986 CRATES , WTD CRATES I 

BCHD 12s | PRICE RANGE AVG BCHS 12s J PRICE RANGE MOSTLY
 

Mon. 4/28 
29 
30 

5/ 1 
2 
3 

249 
184 
146 
133 
165 
164 

$15.60-17.40 
15.80-17.20 
12.60-13.30 
13. 10-14.30 
13.80-14.00 
15.80-17.70 

$16.40 
16.80 
12.90 
14.05 
13.85 
16.70 

-
662 
725 
620 
-
-

Unreported 
$11.50-16.50 
12.50-15.75 
13.75-17.50 

No Sale 
Unreported 

Unreported 
$13.50-15.50 
14.00-15.00 
15.00-16.25 

No Sale 
Unreported 

Sun. 4 
5 
6 
7 
8 
9 

10 

-
102 
151 
291 
218 
166 
82 

No Sale 
16.90-18.20 
17.50-18.30 
15.00-17.00 
17.30-18.20 
17.40-18.10 
18.60-20.00 

17.50 
17.90 
16.10 
17.70 
17.65 
19.20 

-
500 
690 
1143 
870 

-
-

No Sate 
16.75-18.75 
17.50-19.75 
17.00-21.00 
18.25-20.75 

No Sale 
Unreported 

No Sale 
17.50-18.50 
18.25-19.00 
18.00-19.75 
18.75-19.75 

No Sale 
Unreported 

Sun. 11 
12 
13 
14 
15 
16 
17 

-
205 
166 
181 
156 
16,= 
136 

No Sale 
18.50-21.00 
20.00-21.20 
19.10-22.50 
!9.20-21.60 
20. 10-22.40 
18.00-19.80 

20.15 
20.80 
21.20 
20.70 
21.30 
18.30 

-
605 
565 
645 
415 
-
-

No Sale 
18.25-22.50 
17.25-25.75 
20.00-22.25 
20.00-24.00 

No Sale 
Unreported 

No Sale 
20.50-22.50 
21.00-22.00 
21.00-22.00 
21.00-22.25 

No Sale 
Unreported 

Sun. 18 
19 
20 
21 
22 
23 
24 

-
191 
132 
66 
73 
125 
90 

No Sale 
17.20-17.50 

13.00 
1600-17.70 

16.50 
15.60-16.70 
16.00-17.00 

17.30 
-

16.60 
-

16.10 
16.35 

-
948 
450 
530 
285 

-
600 

No Sale 
12.00-19.75 
16.50-19.75 
14.00-21.25 
14.00-22.50 

No Sale 
12.00-18.00 

No Sale 
14.75-16.50 
17.75-18.75 
18.25-20.00 
14.00-15.00 

No Sale 
15.50-17.00 

Sun. 25 
26 
27 
28 
29 

-
144 
160 
142 
170 

No Sale 
16.30-17.10 

15.50 
15.50 

16.00-17.20 

16.50 
-
-

16.50 

-
450 
500 
600 
510 

No Sale 
16.00-21.00 
13.75-19.00 
14.25-22.25 
13.00-20.75 

No Sale 
16.75-17.75 
15.10-16.25 
17.50-18.50 
17.50-19.00 

30 
31 

-
120 

No Sale 
16.50-18.10 16.80 

-
800 

No Sale 
16.00-22.50 

No Sale 
19.25-20.25 

Sun. 6/ 1 - No Sale - No Sale No Sale 
2 
3 
4 
5 

115 
48 
55 
21 

18.00 
24.10-25.50 

25.00 
26.00 

-
25.00 
-
-

550 
185 
173 
200 

19.75-29.00 
22.25-26.25 
25.50-32.00 
28.50-39.75 

22.75-24.00 
24.75-25.50 
26.50-28.00 
35.00-38.25 

6 
7 

81 
77 

25.00 
28.20-30.70 

-
29.40 

-
500 

No Sale 
22. 50-31.50 

No Sale 
26.00-27.25 

Sun- 8 
9 

10 
11 
12 

-
46 
46 
33 
22 

No Sale 
25.00 
25.00 
26.00 
26.00 

-
-
-
-

-
315 
310 
200 
125 

No Sale 
23.00-27.00 
26.00-33.25 
27.50-31.25 
25.00-41.50 

No Sale 
25.00-26.00 
28.75-30.25 
29.25-30.25 
38.00-41.25 

13 
14 

5 
-

.30.00 
-

-
-

-
190 

No Sale 
31.25-37.75 

No Sale 
31.25-34.00 

Sun. 15 - - - - No Sale No Sale 
16 
17 

-
-

-
-

-
-

200 
228 

29.50-34.50 
33.00-35.25 

-
-

18 
19 

-
-

-
-

-
-

116 
74 

38.50-39.50 
30.50-40.25 35.50-40.25 

20 - - - No Sale No Sale 
21 - - - 135 40.25-44.75 -

Sun. 22 - - - No Sale No Sale 
23 
24 
25 

-
-
-

-
-

-
-
-

134 
54 
37 

37.75-44.25 
43.25-48.75 
41.00-46.00 

-
48.25-48.75 

-
26 - - - 21 45.00-47.75 



------------------------------------------ -------------------------------------

12. 

ASPARAGUS 

NEW JERSEY AUCTIONS - 12-YEAR (1975-1986) COMPARISON OF SEASON VOLUME OF SALES, 
SEASON AVERAGE WEIGHTED PRICE AND TOTAL VALUE 

T 1 000 SEASON AVEKAGE 	 11000 SEASON AVERAGE 

AUCTION PACAGE WEIGHTED PRICE 
 TOTAL AUCTION PACK'AGE WEIGHTFD PRICE TOTAL
 
UNITS I/ PER CRATE VALUE UNITS I/ - PER CRATE VALUE
 

VINELAND: 	 SWEDESBOO:
 

1986 27.9 $20.87 $583.028 1986 4.6 $17.57 S 79,905

1985 27.1 21.56 584,611 1985 9.3 19.81 183,819
 

1984 19.6 21.93 428,727 1984 7.2 21.67 156,060

1983 21.2 24.02 508,129 1983 8.2 23.75 194,035

1982 29.4 25.95 762,149 1982 9.7 24.01 232,744

1981 25.5 24.70 629,789 1981 9.3 23.73 219,406

1980 26.1 24.37 636,198 1980 12.1 23.13 279,944
 

1979 30.1 24.52 738,276 1979 13.2 23.06 304,579

1978 39.8 20.27 806,626 1978 15.2 20.23 306,947

1977 42.4 16.85 714,647 1977 18.2 16.57 300,606

1976 53.8 14.01 752,766 1976 28.6 13.85 396,186

1975 62.4 9.54 595,046 1975 26.5 11.49 304,126
 

TOTALS FOR ALL N JERSEY AUCTIONS 

T100 SEASON AVERAGE 

DATE 	 PA6KAGE WEIGHTED PRICE TOTAL 
UNITS I/ PER CRATE VALUE 

1986 32.5 $20.41 $ 662,933
 
1985 36.6 2/ 21.12 771,943
 

1984 26.8 21.86 585,217

1983 29.4 23.94 702,164
 
1982 39.1 25.47 994,893
 
1981 34.8 24.44 849,256
 
1980 38.2 23.98 916,142
 

1979 43.3 24.07 1,042,855
1978 55.0 20.26 1,113,537 
1977 5 60.6 16.77 1,015,253
1976 82.4 13.95 1,148,952
1975 88.9 10.12 899,328 

1/ 30-pound container.
 
2/ Includes .2 at Land'svllle.
 

•U
 



13.
 
ASPARAGUS
 

ASPARAGUS FOR FRESH MARKET AND PROCESSING
 

ACREAGE, YIELD, PRODUCTION AND VALUE
 

: AREA PLANTED AREA HARVESTED 
STATE : ...............- 

: 1984 1985 1986 : 1984 1985 1986 

ACRES
 

CALIFORNIA 34,200 35,300 37,800 34,200 35,200 37,00 
ILLINOIS 1,400 1,300 1,300 1,400 1,300 1,300 
MICHIGAN : 20,000 20,000 21,000 19,200 19,200 20,500 
NEW JERSEY 2,000 2,000 2,000 2.000 1,900 1.90 
WASHINGTON : 31,000 31,000 32,000 29,000 29,000" 30,000 
OTHER STATES 1/: 4,730 5,150 4,780 4,130 - 4,850 4,680 

U S : 93,330 94,750 98,880 89,930 91,450 96,180 

: YIELD PER ACRE PRODUCTION
 

1984 : 1985 : 1986 1984 : 1985 : 1986
 

: CWT. 1,000 CWT
 

CALIFORNIA 25 28 29 855 986 1,096
 
ILLINOIS 10 11 8 14 14 10
 
MICHIGAN 12 12 12 230 230 246
 
NEW JERSEY 15 19 19 30 36 36
 
WASHINGTOP : 25 28 26 725 812 780
 
OTHER STATES 1/: 10 12 13 42 58 62
 

U S 21 23 23 1,896 2,135 2,230
 

VALUE
 

PER CWT. TOTAL
 

* 1984 1985 1986 1984 : 1985 : 1986
 

DOLLARS 1,000 DOLLARS
 

CALIFORNIA : 69.90 75.70 58.90 59,796 74,666 73,513 
ILLINOIS : 75.20 72.40 68.10 1,053 1,013 681 
MICHIGAN : 57.90 , 58.40 58.20 13,318 13,423 14,311 
NEW JERSEY : 70.90 68.70 64.60 2,127 2,473 2,326 
WASHINGTON : 51.70 52.30 52.10 37,454 42,443 40,612 
OTHER STATES 1/: 64.60 59.60 56.90 2,715 3,458 3,526 

U S : 61.40 . 64.40 61.40 116,463 137,476 136,969 

1/ 1984 -IN,MD, MN, OR.
 
1985 -IN,MD, MN, OR.
 
1986 -IN,MD, MN, OR.
 

SOURCE: Agricultural Statistics Board, NASS, USDA.
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- A N I S/E ARTICHOKES A S P A R A G U S 

IDATE 

MONDAY 

CCAR 

0 R C R 

2M4AS 

S 

T ES 

1 S - 20S 

i 
I 

I 

CARTONS 
INCLUDES 

AIR RECEIPTS 

48S - 60S 

BUNCHED OR LOOSE - PYRAMID CRATES 

INCLUDES AIR RECEIPTS XLARGE - LARGE 

!______I WA-XFANCY 

II CALIFORNIA/ .i NEWERSEY CALIFORNIA CALIFORNIA I NEW JERSEY _ _ I WASHINGTON ,__I _ _ _ _ 

JAN 6 
13 

*21 
27 

15.uO-16.O0 
14.00-15.00 

16.00 

- 18.00-20.00 
16.00-17.00 

110.00-12.00 

-

- I 
! 

_ 
-
-

-

_ 
-
-

FEB 3 
10 

**18 
24 

14.00 
14.00 
14.00 

-

" 

-
-

16.00-18.00 
20.00 

14.00-15.00 
10.00-12.00 

36.00 
38.00-39.00 
45.00-48.00 

30.00 

1 
I 
I 

-

-

-

-
-
-

MAR 3 
10 
17 
24 
31 

13.00-14.00 
12.00-12.50 

12.00 
12.00-14.00 

-

-
-
-
-

-

10.00-11.00 
8.00-10.00 
9.50-10.00 

I10.00-11.00 
I11.50-12.00 

25.00 -! 
25.00 
28.00 I 
30.00 

32.00-34.00 i 

-
-
-
I 

- I 

-
-
-

-

1 APR 
1 

7 
14 
21 
28 

-

18.00 
-

1 

-
-

-
1 

5.00-7.00 
8.00 

9.00-10.00 
12.00 

32.00-33.00 
28.00-30.00! 
28.00-30.00 

28.00 
I 
I 

-
-
-
-

I 
I 
I 
I 

-
31.00 
30.00 
25.00 

MAY 5 
12 
19 

**27 

18.00 
20.00 
18.00 

-

f 
i 
1 

-
-
-

13.00 
15.00-20.00 

22.00 
22.00 

23.00 
23.00-24.00 
24.00-25.00 

-

I 
I 22.00 
! 21.00 
I 21.00-22.00 
I 18.00 

I 
I 
I 

! 

24.00 
25.00 
25.00 
23.00 

JUN 2 
9 
16 
23 
30 

-
-
-
-

-

-
-
-
-

-

22.00 
22.00 

12.00-13.00 
14.00-15.00 
15.00-16.00 

-
-
-
-
-

I 
I 
I 

I 

20.00 
-
-
-

23.00-24.00 
1 33.00-34.00 
! 30.00-40.00 
1 34.00-35.00 
1 40.00 

JUL 7 
14 
21 
28 

I 

I 
-
-
_ 
-

I I 

v 

-
-
_ 
-

III 

II 

14.00 
12.00 
10.00 
0.00 

!1 
I 

_ 

-
-

! 
i 
I 
I
I. 

_ 
_ 
_ 
-

" 

I 

, 

I 

_ 
_ 
_-
-

AUG 4
11 
18 
25 

I 

-
-
-
-

I 

10.00 
-

10.00 
-

-
-
-
-

I 

1 
I 

-
-

-
_ 

, 

I 
I 

-
_ 
_ 
_ 

ISEP **2 - - 19.00-20.00 I -

815 
22 -_ 

11 .. _ I15.0-20.00 ! 
20.00 " 

-
I
I 

-
_ 

I -
_v 

29 - 15.50 I 
I 

15.00 - I 
II 

-
I 

. 

OCT 6 
OC*4 

20 
27 

I -
-i' 

15.00-16.00 
-

14O0-15.00114.00-15.00 
1 13.00 
I 12.00 

I 

I
I 
I 
I 

12.00 
15.00 
15.00 
15.00 

-
-
-
-

I
I 
I 
I 
I 

_ 
_ 
-

I 

I 
I 

_ 
-

_ 

NOV 3 
10 
17 
24 

14.00 
14.00-15.00 
14.09-15.00 

15.0a 

I 12.00 
I 12.00 
12.00-13.00 

I 18.00 

1 
I 
! 
1 

!6.00 
i5.00-16.0O 

14.00 
13.00-14.00 

-
-
-
-

I 
! 
i 
! 

-
-
-
- I 

-
-
-
-

IDEC 1 
8 
15 
22 
29 

I I 
I 15.00 

15.00 
18.00 
18.00 
18.00 

1 

% 

K. 

-
-
-
-
-

I 
I 
I 
I 
1 
I 

14.00 
14.00 

14.0G-15.00 
17.00-18.00 

18,00 

-
-

_ 
-
-

!
I 
I 

-
-
_ 

-
_ 

I 

I 

-
-
_ 
-
_ 

"*TUESDAY'S PRICES DUE TO FEDERAL HOLIDAY ON MONDAY.
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52 £C,~r3 L8 
! A S P A R A G U S A 

DATE BUNCHED O LOOSE - INCLUOES AIR RECEIPTS 
S 1 -1/9OR IBU/HL CARTONS,1 15-16 LB. I 13.5-LB I 10-12 LB. CARTONS OR CRATES I CRATES HAMPERS


MONDAY I CARTONS I CARTONS 
 I
! I EXTRA LARGE I 
SELECT OR I EXTRA LARGE - LARGE I R 0 U N \G R E E NII I OR LARGE i EXTRA FANCY _
 

I CALIFORNIA I MEXICO i CHILE i
1,1 MEXICO I FLORI A GEORGIA
\
 
JAN 6 
 22.00 I
*! 13 40.00-45.00 1 37.00-38.00 i 
 18.00 I I*21
24.00-26.50 ! 17.00-20.00 18.00
* 27 17.50 16.00-17.00 
 16.00 i
 

I ~ I
 
i FEB 3 1 18.00 15.00-16.00 
 - - 16.00-17.00 i -I 10 16.00 1 17.00-17.50  - 14.00 , -
S **18 15.00-16.00 .. . 18.00 I _24 14.00-15.00 15.00 
 - - 18.00-19.00 i
 

iMAR 3 12.00-13.00 -  - 8.00-1,9.00 10-.. 
 18.Ou-19.o0 I -"
17 .... 
 20.00 ! 
24 .... 
 24.00 31 .... 
 18.00 I -

IAPR ' 7 ..... 
 16.00 I 14 .... 
 17.00-18.00! - I
21 .... 
 19.00-20.00 1

28 .... 
 20.00-21.00 -

MAY 5 15.00 
12
19 ... 2. 15.0016.00 1 15.00
•*27 
 1..11.06-i2.00
 

JUN 2 
 i 
 !
 
9 1 11.00
fi - I , _ I
16 
 _ , _

23
 
30 
 I , 25.00i I I
!iII 
 I


IJUL 7 I
IJL7 I 
 - I- I - 

14 _ 29.00 I 
 - - i! 21 - 25.00 ! _ 29.00 


1 28 I
I II I 
-

_ 
-


l ,! I ! .I
 
AUG 4 
 I 29.00 I I i
;I 1 I - I26.00-28.00 1 - 27.00 - I
- 18
 

,I 25 I 22.00 - I ! _
 

SEP **2 - 25.00 - i _ - I _8 
 - - I -. I i I
15 - 15.00-20.00 I-I 
 I i
22  - 30.00 I 26.00 -
29 I i _
I I 33.00 I 24.00 I 
 I!
 

IOCT 6 
 I I 28.00-29.00! 24.00 I
**14 
 i " I 25.00 I 20.00 1 10.00-12.00 ! 14.00-15.00
20 _ I 24.00-25.00 I 20.00-21.00 
 1 16.00-17.00 1 16.0027  _ 20.00-23.00 1 22.00 1 18.00-20.00 I ! I
 
IIIII 
 I!
 

NOV 3 I I
_ _ 21.00-22.00 1 
 21.OC 16.00 1 15.00-16.00
10 
 _ - 24.00-25.00! 12.00 I 12.00
17 I I . 29.00-30.00 I - 8.00-9.00 I I
24  ' I 32.00-33.00 I I11.00-12.00 I -
III 
 I
 

! DEC 81 .. i 35.00-36.00 1 I 11.00-12.00
- I 30.00 I _ 12.00-13.00 Ii -_
 
15 - _ I 37.00 i _ 13.00 I _
22 I .I 
 I I 12.C -13.00 i 29 I - I 52.00 j' 48.00 
 - ! 13,00 I -

S*UESDAY'S PRICES DUE TO FEDERAL HOLIDAY ON MONDAY.
 

http:12.00-13.00
http:11.00-12.00
http:35.00-36.00
http:I11.00-12.00
http:32.00-33.00
http:8.00-9.00
http:29.00-30.00
http:24.00-25.00
http:15.00-16.00
http:21.00-22.00
http:18.00-20.00
http:20.00-23.00
http:16.00-17.00
http:20.00-21.00
http:24.00-25.00
http:14.00-15.00
http:10.00-12.00
http:28.00-29.00
http:15.00-20.00
http:I26.00-28.00
http:11.06-i2.00
http:15.0016.00
http:20.00-21.00
http:19.00-20.00
http:17.00-18.00
http:18.Ou-19.o0
http:8.00-1,9.00
http:12.00-13.00
http:18.00-19.00
http:14.00-15.00
http:15.00-16.00
http:17.00-17.50
http:16.00-17.00
http:15.00-16.00
http:16.00-17.00
http:17.00-20.00
http:24.00-26.50
http:37.00-38.00
http:40.00-45.00


ARTICHOKES A S P A R A G 11S 

A CALIFORNIA WASHINGTON CALIFORNIA MEXICO 

ctns 18-30s ctns 18-60s 
30-lb c-ates 

large 
3/8" win 
standard 

cr-Is & ctns 
30-lb Ise Ige 

1/2 Pyramid 
ctns Ise Ige 

cr-ts & ctns 
30-lb Ise Igo 

Jan 6 ....... 
13 ....... 
21 16,00 16.00 ..... 
27 16.00 ...... 

Feb 3 16.00 14.00-20.00 ..... 
10 - 15.00-22.00 ... 
18 16.00 18.00-22.00 ... 
24 16.00 18.00-20.00 - - 35.00-38.00 - 35.00-38.00 

Mar 3 
10 
17 

24 

16.00 
14.00 
14.00 

12.00 

18.00 
10.00 

8.00-12.00 

10.00-15.00 

-
-

-

-

-

-

-

-

33.00 
26.00 

25.00-27.00 

50.00-34.00 

-
-
-

-

32.00 
30.00 
30.00 

-
31 - 8.00-15.00 - - 33.00-35.00 - -

Apr 7 
14 

10.00-12.00 
-

8.00-15.00 
8.00-15.00 

-
30.00 

-

-
27.00-31.00 

30.00 
-
-

-
-

21 - - 28.00-30.00 28.00-30.00 30.00-32.00 - -
28 12.00 8.00-15.00 24.00-26.00 - 25.00-26.00 - -

May 5 
12 
19 

-
-
-

20.00 
-

24.00-25.00 
18.00-20.00 

24.00 

20.00-22.00 
.... 
-

22.00-25.00 - -

27 - 22.00-25.00 26.00 26.00 
. 
-

-

_ 

June 2
9 -

-
24.00 

-
.... 
- - -

16 - 18.00-25.00 ..... 
23 - 22.00-25.00 - -
30 - 12.00-20.00 - -

July 7 - 12.00-20.00 - -
14 - 15.00-20.00 - - -
21 - 10.00-15.00 - - .. 
28 - 8.00 - - - 28.00 -

Aug 4 
I! 
18 

-
-
-

8.00-12.00 
14.00-20.00 
12.00-20.00 

-
-
-

-
-

-. 

_ 
_ 

25.00 
24.00 

-

-

25 - 12.00-20.00 - - - 18.00-Z0.00 -

Sept 2 
8 

- 25.00 
-8...25.00 

-
-

-
-250 

- 20.00 
-

15 - 15.00-25.00 - -. 
22 
29 

-

-

15.00-25.00 
10.00-12.00 

-
-

-
-

-
-

26.00 
24.00 " 

Oct 6 
14 
20 
27 

-
-
-

10.00 
10.00-18.00 
10.00-18.00 
10.00-18.00 

-
-
-

-

-

-

-

-

-

-
20.00-24.00 
20.00-22.00 

24.00 
25.00 

-

-

-

-

Nov 3 - 15.00-22.00 
13 - 14.00-15.00 
17 - 15.00 ... 
24 - 12.00-18.00 ... 

Doc 1 12.00 12.00-18.00 ... 
8 12.00 12.00-16.00 ... 
15 - -
22 - 22.00 . 
29 18.00-20.00 18.00-22.00 -
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1985 15 ARTICCHOKESf ASPARAGUS 

THURS. 

11CARONS 24-J65 
I 
11 CALIFORNIA 

13 I/2 LB 

CALIFORNIA 

CARTOUN 5ANDARD & SMALL 

WASHINGiON PEXI CO 

JAN. 3 
10 
17 
24 
31 

32.00 
32.00 29.75 

FEB. 7 
14 
21 
28 22.75 

2> 
1> 

29.75 

28.00 
38.75 

MARCH 7 
14 
21 
28 

18.50 
19.00 

18.50-20.00 

1> 37.75 
1> 37.75 
1> 35.75 
I> 35.00-35.75 

22.00 
18.75-20.00 

18.75 
18.75 

APRIL 4 
11 
18 
25 

18.50-20.00 
9.50-10.50 
9.00- 9.50 

9.00 

1> 35.75 
1> 24.50-25.00 
I> 20.50-22.00 
I> 23.50 3> 15.00 

MAY 2 
9 

16 
23 
30 

8.00 
8.00 

6.50- 7.50 
7.75- 8.00 
10.00-12.00 

I> 19.50 
1> 20.00-21.00 
I> 21.00-22.00 
1> 21.00-22.00 
1> 15.75 

20.00 
20.00 

JUNE 6 
13 
20 
27 

19.00 
22.00 
23.00 

I> 15.75 
1> 
1> 

26.75 
31.75 

JULY 4 
11 
18 
25 29.75 

28.00-29.75 

AUG. 1 
8 

15 
22 
29 

17.00 
17.00 

14.00 

29.75 
21.5021.0 

16.50 
15.75 

SEPT. 5 
19 

26 16.00-21.00 

19 
15.75 

14.50-15.75
15.75 
18.75 

OCT. 3 
10 
17 
24 
31 

14.0J 
14.00-14.JO 

12.00 
16.50-18.5 
18.50-20.50 

16.75-18.75 
19.00-19,75 

21.7518.00-2075 
20.00 

NOV. 7 20.50-22.00 20.00 

14 
21 
28 

24.75-26.00 

25.50-26.00 
HOLIDAY 

DEC. 5 
19 
19 

26 

41.50 
41.50 
4e.75 

1> 
2>
3> 

30 IB CTNS OR CRTS 
LGE 
15 LB CTNS 



ART [CHOKES ASPARAGUS c23 BEANS BROCCOLI 

CENTRAL DISTRICT SOUTH/CENTRAL DISTRICTS Improved Ky Wonders bunched 14a 
L8-48a 

Cartons 
Crates/Cartons

13.5# bunched 15# loose 
30f crates 

Cartons 

1985 Select Standard-
Extra large 

CaLifornia ?Iexico Central South 

JAN. 3 
L0 
17 
24 
31 

29.00-31.001 
25.00-31.001 
28.00-30.00! 
25.00-30.00' 

60.00-85.00 
50.00-60.00 
38.00-53.00 
30.00-45.00 
28.00-45.00 

35.00-40.00 
25.00-40.00 

10.50-12.00 
L2.00-16.50 
14.00-16.00 
16.00-24.00 
15.00-24.00 

8.00-8.50 
6.50-8.50 
7.00-8.50 

9.00-10.00 
7.50-8.50 

8.00-8.50 
6.50-8.50 
7.00-8.50 
9.00-10.00 
7.50-8.50 

FEB. 7 
14 
2L 
28 

23.00-29.00 
23.00-30.001 
22.00-'8.00 

22.00 

30.00-45.00 
25.00-38.00 
22.00-33.00 
18.00-24.00 

25.00-37.00 
20.00-30.00 
18.00-22.00 

27.00-28.00 
23.00-27.00 
24.00-30.00 
24.00-27.00 

8.50-11.50 
7.00-10.00 
6.00-7.00 
5.50-7.00 

8.50-11.50 
7.00-10.00 
6.00-7.00 
5.50-7.00 

MAR. 7 
14 
21 
28 

L8.00-20.001 
20.001 

18.00-20.00 
L5.00-L8.00 

16.00-22.00 
17.00-26.00 
17.00-24.00 
17.00-20.00 

L5.00-22.00 
18.00-2L.00 

1) 32.00-37.00 

28.00-35.00 
28.00-30.00 
20.00-24.00 
18.00-2L.00 

9.75-L3.00 
8.00-10.00 
9.50-10.00 
13.50-14.50 

9.75-13.00 
8.00-10.00 
9.50-10.00 
13.50-14.50 

APR. 4 
LI 
18 
25 

10.00-15.00 
7.00-8.00 
6.00-7.00 
6.00-7.50 

1) 25.00-32.00 
1) L8.00-24.00 
1) 15.00-21.00 
1) 19.00-22.00 9.00-15.00 

L8.00-fl.00 
18.00-21.00 
12.00-15.00 
15.00-18.00 

9.00-11.00 
6.00-7.50 
5.00-7.00 
6.00-6.50 

9.00-11.00 
6.00-7.50 
5.00-7.00 
6.00-6.50 

MAY 2 
9 

16 
23 
30 

6.00-6.50 
6.00-9.00 
6.00-9.00 
6.00-7.00 

13.00 

1) 18.00-20.00 
1) 18.00-21.00 
1) 18.00-21.00 
1) 16.00-20.00 
1) 16.00-20.00 

8.00-10.00 
24.00-28.00 
15.00-18.00 
8.00-12.00 
7.00-9.00 

15.00 
15.00-18.00 

5.00-6.00 
5.00-6.00 
6.00-7.50 
5.50-6.50 
5.50-6.50 

5.00-6.00 
5.00-6.00 
6.00-7.50 
5.50-6.50 
5.50-6.50 

JUNE 6 
13 
20 
27 

18.00-19.00 
16.00-25.00 
23.00-25.00 
23.00-25.00 

1) 19.00-20.00 
1) WA 25.00-27.00 
1) WA 28.00-30.00 
1) WA 32.00-36.00 

10.00-12.00 
9.00-12.00 
8.00-10.00 
5.00-8.00 

5.50-6.50 
5.50-6.00 
5.00-6.00 
5.50-6.00 

5.50-6.50 
5.50-6.00 

JULY 
Wed. 3 

11 
18 
25 

18.00-25.00 
20.00-25.00 
20.00-25.00 
23.00-27.00 

6.00-7.00 

12.00-15.00 

6.50-8.00 
8.00-9.50 
6.0U-7.50 
8.00-9.00 

AUG. 1 
8 

15 
22 

20.00-32.00 
20.00-32.00 
10.00-24.00 
10.00-25.00 

Mx 32.00-33.OC 
Mx 23.00-31.00 
Mx 18.00-23.00 

12.6O-13.50 
7.00-10.00 
7.00-10.50 
9.00-L2.00 

8.00-8.50 
6.00-8.00 
5.50-7.00 
5.30-7.00 

29 16.00-18.00 Mx 16.00-18.00 8.00-10.50 7.50-9.00 

SEP. 5 
12 
19 
26 

15.00-26.00 
16.00-20.00 
16.00-20.00 

14.00 
1) 40.00-50.00 

Mx 20.00-22.00 

Mx 20.00-22.00 
Mx 23.00-25.00 

5.00-8.00 
6.00-7.00 

12.00-16.00 
18.00-2L.00 

6.50-7.50 
7.00-9.50 

10.00-11.00 
7.50-8.50 

OCT. 3 
10 
17 
24 
31 

11.00-12.00 
10.00-12.00 
8.00-12.00 
22.00-24.00 
22.00-26.00 

24.00-26.00 
CL 22.00-29.00 
CL 22.00-30.00 
CL 24.00-32.00 
CL 26.00-32.004 

Mx 28.00 
Mx 22.00 
Mx 18.00-22.00 
Mx 26.00 
Mx 26.00 

10.00-15.00 
6.00-8.00 

12.00-L5.00 
13.50-L8.00 
8.00-10.00 

7.50-8.50 
6.50-8.00 
7.00-7.50 

9.00-10.50 
6.50-8.50 

9.00-10.U0 
4.50-8.50 

NV'. 7 
14 
21 

Wed 27 

15.00-26.00 
25.00-26.00 
24.00-26.00 
24.00-25.00 

CL 31.00-35.00 
CL 34.00-40.00 
CL 34.00-40.00 
CL 38.00-40.00 

Mx 33.00-35.00 

Mx 30.00-34.00 

8.00-12.00 
18.00-21.00 
12.00-16.00 
24.00-30.00 24.00-30.00 

7.50-9.00 
8.00-9.00 

12.00-12.50 
11.00-13.50 

7.50-9.00 
8.00-9.00 

12.00-12.50 
11.00-13.50 

DEC. 5 
12 
19 
26 

25.00-26.00 CL 35.00-40.0Q% 12.00-15.00 24.00-26.00 6.50-8.50 
L5.00-25.00 CL 40.00-44.00 15.00-21.00 8.50-12.00 
16.00-25.00 15.00-18.00 10.00-11.50 

25.00 MX 45.001-48.00 9.00-12.00 9.00-10.50 

--------------%-______------------------------------------

6.50-8.50 
8.50-12.00 
10.00-11.50 
9.00-10.50 

LEGEND OF ABBBREVIATIONS:
 
)-3O LOOSE
 

WA-WASHINGTON
 
MX-MEXICO 13.5# Loose
 
CL-CHILE 120 CRATES
 



DateTUES-THURS 

Nov 8
13 
15 

20 
22 
27 
29 

2 4 -30s 

-18.00-20.00 
12.00-15.00* 

-
-
-
-

A R\T I /C H 0 K E 
F. 0. B. PRICES "'KENNEDY AIRPORT, 

7 Inch Cartons Globe Type 

36s 42s 

17.00-18.00 16.00-17.00 
12.00-15.00* 12.00-15.00* 

-
-

S 

NEW YORK CITY 

48s 

-

-

54 -60s 

* _ Fair Quality 

DateTUES-THURS 

Sep 27 

Oct 2 
49 

9i 
16 
18 
23 
25 
30 

Nov 1 
6 
813 

15 
20 
22 
27 
29 

Dec 4 

Jumbo 

29.00-32.00 
28.00-29.0028.00-29.00 

28.00-29.00 
28.00-29.00 
27.00-28.00 
23.00-24.00 
22.00-24.00 
22.00-24.00 

25.00-26.00 
30.00-31.00 
35.00-38.0038.00-40.00 

38.00-40.00 
38.00-40.00 

-
37.00-3800 
36.00-38.00 
36.00-38.00 

A S P A R A G U S 

F. 0. B. PRICES, KENNEDY AIRPORT, NEW YORK CITY 

13.5 Pound Cartons - Bunched 
Extra-Large Large Medium (Standard) Small 

. . . . . . . . . .. . 

28.00-30.00 27.00-29.00 24.00-28.00 20.00-22.00
25.00-27.00 24.00-25.00

27.00-28.0027.00-28.00 25.00-26.00 23.00-25.00 22.00-23.0022.00-23.00 
27.00-28.00 25.00-27.00 24.00-25.00 22.00-23.0027.00-28.00 25.00-26.00 23.00-25.00 22.00-23.0026.00-27.00 25.00-26.00 24.00-25.00 20.00-22.0021.00-22.00 20.00.00 18.00 16.00.0020.00-21.00 19.00-20.00 17.00-18.00 15.00-16.0020.00-21.C0 19.00-20.00 17.00-18.00 15.00-16.00 

24.00-25.03 23.00-24.00 22.00-23.00 20.00-22.0027.00-28..,0 26.00-27.00 25.00-26.00 23.00-24.0033.00-37.00 31.00-36.00 30.00-35.0035.00-36. 0 33.00-35.00 31.00-33.00
35.00-36.00 33.00-35.00 31.00-34.00 -35.00-37.00 33.00-35.00 32.00-33.00 _ 32.00-33.0035.00-36.00 33.00-34.00 30.00-32.00 
35.00-37.00 33.00-36.00 30.00-35.0035.00-37.00 34.00-36.00 30.00-35.00 

. . . 

611--

13 

12.0 pound cartons bunched - Supplies were insufficient to quote 

]6 



--- ------------- ----------------------------------------------- --------------------------------

W : 0 E A i T E R M I N A L MA R K E T S 

C H I C A G 0 

C @utJ A S P A RA G U S 
13.5 Pound Cartons - Bunched 

(Standard)
 
TU.I--THIIRS ',mbo r.tra-Large Large Medium Smal I
 ...... --------
 --.-.--------.--
--.--.-.---- ----- ------------------------ ------------------------------
flct 	 2
 

4
 
9 35.00 32.00-33.00 30.00 28.00 26.00 
II - 
16 1i.00 	 W.00 
 29.00 
18 
23 30.00 
 29.00 28.00
 
25 -..
 
30 	 -


APPLES 	 APRICOTS , ChAERiTES 

Granny Smiths
 
Cartons,_- Ti ' Pack Various Varieties Bings - 12 Row & Larger

TUES-THURS 88 - 1 3 2 Layer Lugs II Pound Cartons 

Dec 	 4
6
 

13 
 22.00-24.00

.1 -_20.00
 

18  20.00-27.00 	 19.00-23.00
 
20 	  18.00-25.00 	 18.00-22.00

27 	  28.00 	 20.00-21.00
 

Jan 	 3  -	 16.00-17.00 

10 

17 -00 17.00-18.00

22 	  20.00 	 17.00-18.00

22 	  21.00
 
24 	 
29 	 
31 	 -

Feb 	 5 
7 

12 

14 
19 
21 	 
26 	 
28 	 

-
Mar 5 
7 

12 
14 20.00-21.00
 
19 20.00-24.00
 
21 16.00-24.00
 
26 16.00-22.00
 
28 16.00-22.00
 

Apr 	 2 14.00-20.00 
4 14.00-19.00
 
9 14.00-19.00
 

11 16.00-20.00 
16 14.00-20.00 
18 14.00-20.00 
23 14.00-23.00 
25 14.00-23.00 
30 16.00-24.00 -


May 	 2 16.00-23.00
 
7

http:16.00-23.00
http:16.00-24.00
http:14.00-23.00
http:14.00-23.00
http:14.00-20.00
http:14.00-20.00
http:16.00-20.00
http:14.00-19.00
http:14.00-19.00
http:14.00-20.00
http:16.00-22.00
http:16.00-22.00
http:16.00-24.00
http:20.00-24.00
http:20.00-21.00
http:17.00-18.00
http:17.00-18.00
http:16.00-17.00
http:20.00-21.00
http:18.00-22.00
http:18.00-25.00
http:19.00-23.00
http:20.00-27.00
http:22.00-24.00
http:32.00-33.00


W H 0 L. E S A L E T E R M I N A L M A R K E T
 

P I T T S.B WR G H 

G R . P E S 

TUES-THURS Emperors Cardinals-" 	 Tokays Almerias
 

-Feb 12 

-14 	 

19 - 14.00-15.50 
21 - 15.00-16.00 
26 14.00 
28 -	 _
 

Mar 	 5 - \
7 

-
12 

14 14.00 . 
19 14.00 
21 I0-00-11.00 
26 1-11I.00-12.50 
28 11.00-11.50 

Apr 	 2 10.00-11.00 
4 11.00 	 .. 
9 11.00 -	 

11 10.50-12.00 - 12.00 
16 12.00 12.50 
18 12.00-13.00 
23 13.00-13.50 13.50
 
25 12.00-13.50 12.50-13.'
 
30
 

May 	 2 13.00-15.00 - - 13.50-15.1 
7 13.00-14.00 - - 13.50-14. 
9 14.50-15.75 - - 15.50-16. 

14 13.50-15.00 -	 - 15.50- 16.
 

/ 

W H 0 L E S A L E T E R M I N A L M A R K 
\/ 

/ 
ET S 

L 0 S A N GE L E S 

A S P A R A G U S C H E /R R I E S 

13.5 and 12 Pound Cartons 11 Pound Cartons - Mostly Bing 

Nov 20 
Jumbo 

-
Extra-Large Large 11-12 Row and Larger 

22 -
27 -
29 -

Dec 4 - 30.00-38.00 30.00-38.00 27.00-30.00 
6 45.00 40.00 20.00-26.00 
i - - 18.00-22.00 
13 -1800-22.00 

18 - 20.00-26.00 
20 -
27 - 14.00-20.00 

Jan 3 -

10 -
15 -

http:13.50-15.00
http:14.50-15.75
http:13.00-14.00
http:13.00-15.00
http:12.00-13.50
http:13.00-13.50
http:12.00-13.00
http:10.50-12.00
http:10.00-11.00
http:11.00-11.50
http:1-11I.00-12.50
http:I0-00-11.00
http:15.00-16.00
http:14.00-15.50


/ I [Q S5
 
W H O L Ei/S A L E T E R M I N A L M A R K E T S 

P H I L A D E L P H I A 

C H E, R R I E S A S 
(IOfLEA10J 

P A R A G U S 
II Pound,,Cartons - 12 Row and Larger 12 & 13.5 Pound Cartons 

TUES-THURS "Blngs Jumbo Extra Large Large 
Oct 2 

9 _ 22.00-30.00 
28.00-30.00 

20.00-29.00 

26.00-28.00 

18.00-28.00 
16 

1823 
25 -

28.00 

23.00 

26.00 

22.00
0 

25.00 

21.00 

Nov 1 

6 
24.00 23.00 22.00 

813 
15 
20 

22
27 

29 

-
38.00 

38.00 

38.00 

37.00 
37.00 

3)-.00-36.00 

36.00 

36 00 
35.00 

32.00-34.00 

Dec 46 25.00 

11 
13 24.00 
18 15.00- 18.00 
20 17.00-18.00 
2 7 -

Jan 3 13.00 
8 

t0 
13.00 

13.00- 14 
15 13.00-15.00 
17 13.00-15.00 
22 14.00 
24 -
29 
31 

<1l<
 



N *10 L E S A L E T E R N I N A L M A R K E T S 

P I T T S 8 U R G H 

A S P A R A G U S C H E R R I E 

13.5 Pound Cartons 11
12 

Pound Cartons
Row and Larger 

TUES-THURS Jumbo Extra-Large Large Medium Bings 

Oct 24 36.00 35.00 

9 35.00 35.00 32.00 

1618... 32.00 28.00-31.00 26.00-30.00 24.00 

23 32.00 31.00 30.00 -
25
30 

..... 
..... 

Nov 1 25.00 25.00 25.00 -
6
8 . 

13 ..
15 ..... 
20 ..... 
22 ..-.. 
27 ..... 
29 ..... 

Dec 4 .... 
6 - 25.00 
i - - 24.00 
13 - - - -
18 - - - 22.00 
20 - - 22.00 
27 - -

Jan 3 - -

10 - - - -
15 - - - -
17 - - - -
22 - - - -
24 - - - -
29 - - - -
31 - - - -


