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Abstract. Tissue culture of asparagus provides a technique for mass production of
superior clonal material for increasing production by mass production of staminate
clones; increasing proven parents that result in superior crosses for the production
of large quantities of high quality F1 seed; and for developing pathogen-free stock.

REVIEW OF LITERATURE

Asparagus officinalis L. is a dioecious crop of pistillate and
staminate plants occurring in equal numbers when grown from
seed. Because of the heterogeneous nature ot asparagus, propaga-
tion by seed results in individual plants of varying yielding ability
(3, 4, 7, 10, 11, 18, 28). By establishing a field of a superior selec-
tion of genetically-identical staminate plants yields should be
markedly increased (11, 18). We have found the growth of such
plants to be very uniform and a tendency for new spears to
emerge together after removal of all above-ground asparagus. Such
a development would promote mechanical harvesting of this crop
if mass production of clonal material becomes commercial feasi-

ble.

Prior to the development of the asparagus tissue culture (TC)
techniques vegetative propagation by crown division only resulted
in a few additional plants. The propagation of asparagus by TC
not only makes it possible to propagate genetically-identical
plants for production, but provides a means of increasing parents
of superior crosses for commercial seed production.

Propagation of asparagus plants by callus and cell culture has
been demonstrated (12, 19, 20, 21, 23) but some tetraploid and
aneuploid cells have resulted. It has been shown that normal dip-

loid plants can be developed from stem tips (1, 5, 6), meristem (2,
15), shoot apexes (8, 16), and stem lateral buds (13, 14, 24, 25, 27).
Meristem and shoot apex cultures have proven to be better
methods for developing normal plants, but require rather delicate
techniques in excising the minute apical meristem of the shoot
apex. Much time is required and the survival of propagants is
poor. However, this technique does provide a method of develop-
ing disease-free plants of asparagus and other horticultural crops

(9).
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METHODS AND RESULTS

We have developed a more simple method of vegetative prop-
agation that avoids the problems involved in callus formation (24,
25, 27). By using the TC technique aseptic stock plants are estab-

lished from lateral buds of asparagus spears. From these stock
plants buds are taken and developed into rooted plantlets under

sterile conditions.

After these complete plantlets are developed they are removed
from the sterile environment and placed under mist in Jiffy-7
peat pots (26). When shoots start to grow they are transplanted
into pots containing soil. This is followed by maintaining these
growing plants in the greenhouse for 3 to 4 months until they be-

come well developed. They are then acclimated in a 50% shade
lathhouse 1 to 2 weeks before setting into the field. Early spring or

late fall planting has resulted in the best crown survival.

The nutrient medium and culture environment for TC tech-
niques have been described by Murashige (16) and modified by
Yang and Clore (24, 25, 27). A plentiful supply of aseptic stock
plants is necessary for mass clonal multiplication. To do this it is
important to consider stem vigor, bud age, bud position, implanta-
tion techniques, and concentration of plant growth substances.

The propagation time table using stock plants for mass pro-
duction of asparagus crowns is as follows:

a) 6 to 8 months to develop stock plants from asparagus spear
buds;

b} 2% months to develop complete plantlets from bud cul-
tures,

c) 1 month to develop complete plantlets from non-rooted
plantlets;

d) 1-2 weeks in mist chamber after transplanting from sterile
culture to Jiffy-7 peat pots:

e) 3-4 months in greenhouse to develop plant size for field
planting;

f) 1-2 weeks acclimation in lathhouse before transplanting to
the field.

Thus the total time required from spear bud to field planting
of large numbers of clonal asparagus is 13 to 16 months. It has
been estimated that with an adequate supply of aseptic stock
plants and adequate facilities one person working 200 days in one
year should be able to produce approximately 70,000 plants.
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I will discuss the practical aspects of tissue culturing for the
purpose of mass-producing plants for a commercial nursery. It has
just been in the last few years that the work of tissue-culturists,
such as Dr. Tosh Murashige at the University of California, River-

side, has been tried in practical applications by commercial nurse-
ries. This discussion will concern the application of tissue culture
for the mass production of Boston fern [Nephrolepsis exaltata
‘Bostoniensis’]. We have learned much from Dr. Tosh Murashige
at the University level, but we have found that their procedures
and techniques must be amended when applying them to a com-
mercial lab. We haven’t the funding, time, nor the high quality of
personnel that a University has, so we have adopted their tech-
niques to our own special requirements.

The actual proliferation of the ferns begins with the stolon
‘tips, or runner tips, from a parent plant. The tips are collected and
brought to the ‘‘clean air” station where they are sterilized by
placing them in a bleach solution for a given amount of time, then
they are run through sterile water baths to assure the removal of
any bleach residue. At this time they are then placed on the
medium which is enclosed in a culture tube or tlask. From here
they go to the culture room for growing. The initial growing time
from this tip to plants large enough to divide takes about 2 to 3
months. After this initial 3 months the plants are divided into in-
dividual plants and placed back on fresh medium. It now only
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