Southern California. The climates are very similar and there would
be a lot of possibilities for exchange of plant materials. We have
invited Wes Humphrey to be here with us today to tell us what he
saw in nursery production and propagation in New Zealand and

Australia. So Wes, would you take over?

WHAT’S NEW DOWN UNDER

WESLEY A. HUMPHREY
U.C. Agricultural Extension Service

Anaheim, California 92805

Nursery production in Australia and New Zealand is undergoing
change. Container nursery production of woody plants for landscape
is rapidly coming into use and replacing field growing. One of the
first items that catches a person’s eye is the type of container used.
Frequently seen is a heavy gauge flexible plastic one-gallon size
container, in contrast to the rigid container which is typically used
in nurseries in the United States. The ‘“‘down under’’ nurseryman
finds this satisfactory as he is less concerned with the problem of
moving large numbers of plants considerable distances.

The advent of container production has seen the use of light-
weight soil mixes being adopted as a regular practice. Arrangement
of the nurseries often appears quite similar to those viewed in the
western United States. Overhead sprinkler systems are installed and
utilized by the nurserymen. Liquid fertilizer programs are used, but
particularly in New Zealand with the major part of the production
concentrated on the north island, considerable use is made of con-
trolled release fertilizers. Rainfall in most of the areas on the north
island of New Zealand (where there is considerable nursery
production) may run as high as 80 inches per year with it spread out
well through the year, necessitating use of the overhead sprinkler
system only occasionally. With this situation, nurserymen have
found the controlled release fertilizers a satisfactory method of
supplying nutrients.

Sanitation appears good in many nurseries visited. The practice
of steam-air treatments of the soil mix was observed at several
Australian nurseries. The standard treatment with the steam-air
mix is to use 140° F for a period of 30 minutes. Nurseries usually are
not of the size seen in the California area, making it easier to handle
the volumes of soil with the steam-air treatment; methyl bromide
gas, commonly used locally, is considerably more expensive In
Australia and New Zealand than in the United States. It was also
observed that some nurseries use a steam-air combination for
"treatment of certain seeds that may carry disease organisms.
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Temperatures used may vary from about 125° F to 130° F for ten
minutes. Experience has indicated what specific requirements are
for each of the seeds being treated, and considerable work has gone
into developing such information.

Vegetative propagation is often similar to that observed in
nurseries in the western United States. One major difference in
the propagation of Australian native plants is to put the cuiting
directly into a plastic tube four inches long with a 1%-inch diameter.
Some of the Australian native plants are difficult to transplant from
a cutting bench to a liner pot. Putting the cutting directly into the
tube and rooting it there reduces the transplanting problem and
saves a step in the growing process.

This method is also used for other plants considered difficult to
transplant, including several members of the protea family.
Noticeable in a number of the nurseries growing woody plants was
the propagation and growing on of native Australian plants.
Australians are becoming much more aware of the wealth of native
plant material they have, and it is being grown and used con-
siderably more in their developed landscapes. New Zealanders also
grow a reasonable range of native Australian plants and have made

good use of them in their landscapes.

One finds less specialization in nurseries than typically seen in
California, particularly southern California. However, the trend is
for more specialization, especially so in the areas of major urban
population concentration. The total market in either Australia or
New Zealand is considerably less than is available to United States
nurserymen and makes specialization more difficult. There is a
strong interest in bringing new plants and cultivars to the attention
of their customers to keep them coming back to the nurseries.
Australian nurserymen have started a national plant promotion
program. A plant is selected each year and promoted as the plant of
the year by the national nurserymen’s association. ’

A major difference noted is little production of what we com-
monly call specimen trees. A few nurserymen are beginning to
produce in containers some of the larger-sized plant material. Some
unique containers are being used. An unusual one was a heavy
gauge wire basket with a paper liner that could easily be taken

apart and removed when planting.

Both Australians and New Zealanders are most interested in
what is taking place in nursery production particularly in the
western United States. It seemed to me that they get somewhat the
best of two worlds in that many of them are well aware of what’s
taking place in England and Europe as well as the United States.

PRESIDENT MAIRE: Thanks for a most interesting
presentation, Wes. Are there any questions?
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HUDSON HARTMANN: Wes, did you see the Waratah plant
over there? Do you think it has possibilities for commercial use here

on the West Coast?

WES HUMPHREY: Yes, about the Waratah plant, Telopea
speciosissima; in the right conditions here, I think could be a win-
ner. I could have shown you a slide of a beautiful bouquet of that
Proteaceous plant. It has a beautiful, big red flower head — an
excellent plant for cut flower use. It stands up just like many of the
Proteaceous things, but we need more information on how to grow
it. I’'ve found that people were concerned about 1t having a
myecorrizal relationship and yet, in talking to one of the nurserymen
in the Auckland area he said, ‘“Forget it, grow it like any other
plant.”” They talk about it needing a high phosphate soil; he said,
‘“Forget it, treat it like any other plant.” George Rainy of the
Auckland area, a very excellent nurseryman, is having good success
in growing them under his conditions.

VOICE: Did you see the hybrid proteas?

WES HUMPHREY: Yes, but I don’t know that we were any
more impressed by those than we were by the native Telopea
speciosissima. It seemed to me that if grown right — Wham! It
really hits you in the eye.

PRESIDENT MAIRE: We always like to announce the new
members who have been approved at the beginning of the meeting
so they can sit in on this meeting as members. So, Jiro, as chairman
of the Membership Committee, would you come up and give us a list
of those who have been approved and then tell us where you are on
evaluating the rest of the applicants?

JIRO MATSUYAMA: First, I would like to say to any guest
here who wants to join the International Plant Propagators’ Society
that you can pick up a membership blank at the registration desk.
Then when you get it filled out, you can turn it in to a member of the
membership committee. I'll mention those on the committee so you
will know who they are. Leslie Clay, Harold Clarke, Edsal Wood,

Howard Brown, Gene Bacui, Ralph Pinkus, and Bob Warner — or
you can turn it in to myself or to Curtis Alley. After you fill in these
forms, please return them before tomorrow.

I’ll call out the names of approved new members. Will you
please stand?
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membership committee can have a chance to process them. Then
you can be accepted as a member as of this meetmg Otherwise,
you’ll have to wait until next year because this is the only time

during the year that the membership committee meets.

To continue our program, now, we have Dr. Converse from
Oregon State University, who will speak to us on viruses in

strawberries.

THE PROPAGATION OF VIRUS-TESTED STRAWBERRY STOCKS

RICHARD H. CONVERSE!
Oregon State University
Corvallis, Oregon 97331

Small fruits are important in Pacific Coast agriculture. In 1971
strawberries ranked seventh among the crops grown in Oregon,
eighteenth in California, and twenty-sixth in Washington. The
strawberry industry, of course, depends on vegetative propagation
of its cultivars. It is my purpose here to describe some of the
procedures and problems of commercial strawberry-plant
propagation on the West Coast.

Strawberry plants for the commercial 1ndustry on the Pacific
Coast are grown by a few specialized nurserymen in four areas in
Washington and California. There are 13 nurserymen involved,
raising 1,200 acres of strawberry plants worth about $ 6,000,000
annually .

The Washington and California State Departments of
Agriculture each administer their own strawberry certification
programs. In both cases, the programs are designed to provide the
public with adequate supplies of strawberry cultivars that are true
to name, of good horticultural quality, and free from serious pests
and diseases, including viruses.

Disease control has played a major role in locating strawberry
nursery production where it is today in Washington and California.
There are four or more viruses that seriously weaken strawberry
plants and are spread by strawberry aphids on the Pacific Coast.
Nurserymen have found that they cannot produce essentially virus-
free stocks in the major strawberry fruit-producing areas of
California, Oregon or Washington because of rapid infection of
plants by the tremendous populations of virus-infected strawberry
aphids present in these areas. As a result, strawberry nurserymen

lIResearch Plant P'athologist, USDA, ARS, and Professor, Oregon State
University
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have moved to areas where strawberries were not previously grown
to raise their certified plants. The valleys of the Cascade range just
west of North Cascades National Park; the Nisqually Sands area
east of Olympia, Washington; the upper Sacramento River Valley in
California: and the upland area southeast of Mt. Shasta at McAr-
thur, California have all become specialized strawberry nurser-
production areas. In each place, there were no commercial

‘'strawberry plantings when the nurserymen moved in.

In order to raise strawberry plants that are virtually free from
viruses, however, nurserymen must also start with clean planting
stock and prevent its subsequent infection by aphids.

The development of clean strawberry planting stock provides a
good example of cooperation between nurserymen, regulatory of-
ficials, and research people.

Take two examples: Until recently ‘Northwest’ has been the
major strawberry cultivar grown in Oregon and Washington. In
terms of acreage, it has been one of the most extensively grown
strawberry cultivars in the world. ‘Northwest’ was first released
carrying aphid-borne viruses of the strawberry yellows virus
complex. Drs. P. W. Miller and R. O. Belkengren at Oregon State
University succeeded in 1963 in obtaining clones of ‘Northwest’ that
were free from yellows complex viruses. They did this by cutting out
strawberry meristems and culturing them into plants on agar. The
clones thus developed were increased in screenhouses and
distributed. The Washington State Department of Agriculture and
the Washington State University Research and Extension Center in
Puyallup have cooperated in maintaining, retesting, and distributing
this stock to Washington nurserymen. Today virtually all of the
‘Northwest’ stock grown comes from these meristem clones.

In California a similar program was undertaken by Dr. S. H.
Smith and Miss Ruth Hilton at the University of California at
Berkeley to rid California strawberry cultivars of viruses by
meristem culture. The work was supported by California Strawberry
Nurserymen’s Association. New clones of all of the major California
strawberry cultivars -have been produced from meristem culture.
They have been shown to be free from all viruses, including
pallidosis, crinkle, and mild yellow edge, three viruses that were
both common and difficult to eradicate in standard California
strawberry stock. Clean clones are being increased in screenhouses
belonging to the California Strawberry Nurserymen’s Association
and have recently been put out for field increase.

Not only must strawberry nurserymen pay great attention to the
quality of their nuclear planting stock, but they must also guard
against reinfection of this stock by viruses and often by other

diseases and pests.
Strawberry nurserymen routinely fumigate their fields with
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methyl bromide-chloropicrin mixtures under plastic tarpaulins or
with dichloropropene under plastic tarpaulins or followed by a water
seal This eliminates nematodes and some fungus disease problems
in the strawberry nursery. Thereafter, pest management consists
mainly of insecticide applications to control aphids that could spread
viruses in the strawberry plantings. Several systemic and contact
insecticides approved by the FDA are used for this purpose. Many
nurserymen prefer to rotate use among a group of pesticides to
avoid building up insect resistance to any one — such as occurred In
Oregon and southern Washington when the common strawberry
aphid became resistant to endosulfan.

One fungus disease problem that strawberry nurserymen still
have not completely solved is strawberry red stele root rot. The
fungus causing this disease, Phytophthora fragariae, is very long-
lived in the soil. Once a field becomes infested with this fungus, it
cannot be safely used for strawberry nursery production thereafter.
Both California and Washington have an official zero tolerance for
red stele disease in certified strawberry plants. Nurserymen who
find the disease in their fields can at best dig only part of these
fields for plants — sometimes none at all. The selection of land
thought to be free from red stele disease is a major problem for
strawberry nurserymen. We need to know more about possible wild
hosts of this fungus, such as Potentilla species, which may harbor 1t
in previously uncultivated land.

We have spoken so far mostly about management procedures for
strawberry plant production. The detection of viruses in strawberry
involves unusual procedures that are of intrinsic interest to students

of propagation methods.

It is an axiom among virologists that all plant viruses and
mycoplasma-like diseases should be graft-transmissible. (We will
lump these all under the term ‘““viruses’’ hereafter.) Although some
of the strawberry viruses are easily transmitted from infected to
healthy plants by aphids, many strawberry viruses are transmitted
experimentally only by gratting. Research workers in Europe and
North America have developed a number of strawberry clones that
are particularly susceptible to strawberry viruses. This work has
recently been brought to a high degree of refinement by Dr. N. W.
Frazier of the University ~of California at Berkeley. He has
developed several strawberry indicator clones that will produce
symptoms characteristic of the various strawberry viruses and their
mixtures after inoculation. The method of inoculation now widely
used in strawberry virus indexing is an ingenious petiole-insert graft
technique developed by Professors Bringhurst and Voth at the
University of California at Davis. Petioles of the indicator plant to
be grafted are slit longitudinally, and a long spear-shaped petiole

with attached terminal leaflet from the plant to be tested is in-
serted into this slit. The graft is then bound with self-cohering
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elastic tape, and the indicator plant is held for symptom development
on the greenhouse bench for 2 — 8 weeks. In the past, several donor
leaflets were grafted from a source plant to a single indicator plant
to assure transmission. Recent work from the University of
California indicates, however, that equally reliable and more rapid
results can be achieved if all of the leaves are cut off the indicator
plant at the time of grafting, leaving the donor leaflet to be the only
leaf tissue left on the indicator.

Leaf-grafting procedures are now used by researchers to check
for freedom from virus in new strawberry selections and improved
stocks of old cultivars, as well as for detailed studies of the virus
diseases themselves. Regulatory officials in California routinely
check the virus content of sample strawberry daughter plants by
leaf grafting in order to evaluate the virus freedom of the mother

plants, which are maintained clonally.

" As you can see, research and regulatory personnel and
strawberry nursery growers are spending a great deal of time and
effort in ridding strawberry stocks of viruses and keeping them that
way as far as possible. It is proper for the question to be asked In
closing, “Of what value are all these precautions to the commercial
strawberry growers?” A number of research studies have been
designed to answer this question and to demonstrate the amount of
growth and yield increase that can be attributed to the use of virus-
tested, certified strawberry plants. In one field study I compared
growth and yield of ‘Northwest’ strawberry free from known viruses
with those of plants naturally infected with a combination of crinkle,
mottle, and mild yellow edge viruses. This combination of viruses iIs
very common in established plantings in Oregon. We found that
plants free from known viruses produced 103% more runners and
yielded 51% more fruit than virus-infected plants.

Therefore, both the initial growth of essentially virus-free cer-
tified strawberry plant stock and subsequent yield from such fields
can be demonstrated to be markedly increased when compared to

the performance of field-run virus-infected stocks.

RICHARD SMITH: Would you describe one of the mycoplasma-
like diseases and tell how you identify them?

RICHARD CONVERSE: That’s almost a political question
these days among plant pathologists because it's a very highly
controversial field. About four or five years ago, the Japanese
discovered what they feel is a new class of plant pathogenic
organisms. Just where they fit in the scheme of things and how
many kinds there are aren’t quite clear yet. Some people feel that
this group of so-called mycoplasma-like organisms belongs to a
closely allied group of the already established animal mycoplasms
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and some of the saprophytics. There has been recent work just
reported in our meetings at Mexico City that there may even be
spirochete-like organisms, lacking cell walls, that are involved in
this type of mycoplasm disease. This whole group of diseases
usually causes deformity and yellows-type symptoms and are very
often spread by leaf-hoppers. People talk about mycoplasmologists
now — so we apparently have a brand new field of investigation.

PRESIDENT MAIRE: Thank you very much, Dr. Converse.
Let me give you your certificate here in appreciation for your being
with us today and sharing this information with us.

MODERATOR McNEILEN: To start this next session, Jay
Allison of the Weyerhaeuser Company will tell us about control of
freeze damage in their forest tree seedling nurseries. Jay Allison:

FREEZE-DAMAGE CONTROL IN FOREST NURSERIES

C. J. ALLISON

Weyerhaeuser Company
Seattle, Washington 98134

In 1967, the Weyerhaeuser Company established the Washington
Forest Seedling Nursery. This was the first in a series of six major
nursery units to support the company high-yield forest regeneration
requirements. The Washington Nursery is 160 acres in size and is
located about 15 miles southwest of Olympia at the south end of an
open prairie. The site slopes gently to the south and has a mean

elevation of 140 feet.

By 1969 the nursery had over 53 million seedlings in three age
classes: 1-0, 2-0, and 2-1. In October of that year, an unexpectedly
severe freeze occurred that killed or seriously damaged about 12
million seedlings, mostly in the 1-0 age class.

In September of 1970, another early freeze occurred. The 1-0
blocks were protected by sprinkling, and losses were minimal. Well
capacity was not adequate to sprinkle the 2-0 beds and they were
extensively damaged. Although the incidence of mortality in the 2-0
stock was low, the quality was poor and subsequent field per-
formance of the seedlings produced was below standards.

It was apparent that, if the nursery was going to meet
production objectives, a more effective means of reducing freeze-
damage was needed. Before making a substantial investment for
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freeze-damage protection, a number of questions needed to be an-
swered. Were the early freezes of 1969 and 1970 “‘freak’ events not
likely to reoccur for many years? What alternative methods of
control are available? What would be the cost and the reliability of
each alternative control method? Finally, what level of risk of crop

loss would be acceptable?

To answer the first question, the daily temperatures from
Centralia, Oakville and Olympia were compared to the four years of
data collected on site at the Washington Nursery. Daily minimums
correlated well with the data of the Olympia Airport, if a correction
of —1.5° F was applied to account for generally lower autumn

temperatures at the nursery.

Temperatures measured on clear, still nights at various levels
above the nursery showed that the temperature at seedling height
could be as much as 2.5° F colder than at the normal five-foot in-
strument level (3). Therefore, an additional adjustment of —2.5° F
was applied to the Olympia data for a total ditference of —4° F

The daily mean minimum temperatures for each month at the
Olympia Airport are published in ‘“Washington Climate’ by the

Agricultural Extension Service (4) covering a 30-year period. The
standard deviation of mean lows were obtained from the

Climatological Handbook of the Columbia Basin States (2). From
these data, corrected to ground level at the nursery, the probability
of any given minimum temperature occuring by a certain date was

derived.

The next step was to obtain meteorological data during radiation
cooling periods at the Washington Nursery. Three factors were of
particular interest: (1) mean minimum temperature for the whole
nursery, (2) distribution of minimum temperatures over the nursery
during periods of radiation cooling, and (3) the vertical temperature
variation or inversion patterns. First, six minimum-registering
thermometers were permanently fixed 6 inches above the ground at
scattered points throughout the nursery. These were read each
morning from September to November after nights of radiation
cooling. The average of these six represented the nursery mean low

for the night.
To obtain a pattern of low temperature distribution or ‘‘cold

spots’’, a 100 yard by 100 yard grid pattern was laid out. This
resulted in 90 data collection points uniformly distributed over the
nursery. Minimum registering thermometers at these points were
read after at least three nights of radiation cooling. The minimum at
each point was compared with the mean nursery minimum tem-
perature. The average differences were used to construct tem-
perature-difference iso-therms for the nursery. Various areas were
from 2'%° F warmer to 4%° F colder than the mean low of the
nursery as a whole. Warmer minimums seemed to occur over 1-0
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blocks. Trees near the two north corners of the nursery showed a
definite ‘‘shelter-belt’”’ effect as did the building complex near the

center of the nursery.

To obtain temperature inversion information a 36 foot mast was
erected. Temperature-sensing diodes were located every six feet up
the mast. Readings were recorded at half-hour intervals through the
night. The strongest inversion measured was 8° F at the top of the
mast. Cold-air cells moving down from the Mima Prairie made the

strength and stability of inversions highly variable. Data on wind
direction and velocity and cloud cover was also collected.

These on-site meteorological studies were made in September
and October before data collection was hindered by the need to
apply freeze-damage control measures. Similar data collected
during the operation of control techniques was used to evaluate their
eifectiveness.

To make these data meaningful it is necessary to know the
temperature at which freeze damage to Douglas fir seedlings will
occur. This critical temperature for freeze damage changes as the
trees become dormant. Temperature history, application of fer-
tilizer, and irrigation schedules before the onset of frost danger
undoubtedly influence the freeze-hardiness of the stock. The best
information available at the time of this study was the work of John
Alden (1). His data for Douglas fir seedlings suggests that a severe
crop loss can be expected nearly every four years at the Washington
Nursery unless protective measures are employed. (Figure 1)

Protection against potentially killing freezes that would occur
more frequently than once in fifteen years was selected as a design
criteria.

With this background it was possible to make a knowledgeable
evaluation of the control measures available. The following methods
were considered for their degree of protection, reliability and cost:

Qil-fired heaters Foam blankets

Gas-fired radiators Wind machines

Greenhouses Various row covers

Overhead sprinkling Wind breaks

Artificial fog Control of nutrients
and water

Greenhouses were rejected principally on cost. Fueled heaters
also require a large capital investment and relatively high operating
costs. Both wind machines and artificial fog depend on a pronounced
low-level temperature inversion. The vertical temperature data
showed that inversions over the nursery were rather weak and
transitory and total dependence on either wind machines or fog
would be risky.
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By far the cheapest source of night-time heat was found to be
the latent heat released by freezing water. It was decided to expand
and modify the existing Rain-bird overhead irrigation system to
provide simultaneous coverage of all 1-0 and 2-0 blocks. This
required the drilling of a third well, installation of another pump,
some changes to the piping system and additional thermostatic
controls. Catch basins for collection of run-off water were also

prepared.

The advantages of this choice were that most of the system was
already in place for irrigation. It was expected to give the required
level of protection (3). It could be manually or automatically
operated. It is independent of temperature inversions and is unaf-
fected by light winds. It creates no air pollution, it is quiet, and it
had been successfully used to protect 1-0 seedlings in 1970.

The undesirable aspects were well recognized. Experience had
shown that sprinkler heads would build up enough ice to stop
rotation if the temperatures dropped below about 17° F. Prolonged
operation could overtax the wells. Leaching of the nursery soil was
of concern as was handling the run-off water. Sprinkling must be
started at 32° F regardless of the critical temperature or line

freezing can occur.

But these disadvantages were judged to be acceptable risks and
the irrigation system was upgraded for freeze-damage control.

The sprinkler heads used were Rain-bird 14V-TNT quick-acting
and 20E-TNT slow-acting heads with 7/ 64"’ orifices rated at 2.6
gallons per minute at 55 psi. Sprinkler lines are 48 feet apart with
heads spaced every 30 feet to give about 75 gallons per acre-minute
of coverage. Three wells, with a combined capacity of over 7,000
gallons per minute, supply the system through mains ranging tfrom
12 to 6 inches in diameter. Cross connection or isolation is possible
by manually operated valves.

The first real test of the system occurred on the night of October
927-28. 1971. By 7:30 p.m. the temperature was 29° I and all three

pumps had come on automatically. All 1-0 and 2-0 blocks were being
sprinkled. By 2 a.m. control thermometers registered 16—18° F

while the sprinkled thermometers registered 29—32° F.

Frozen sprinkler heads were first noted at 2 a.m. at the ends of

some sprinkler lines. These were freed by removing the ice with the
aid of propane torches. Between 2 a.m. and 5:30 a.m. the free-air
temperature steadied at 15—16° F. Four men could not quite keep
up with sprinkler head stoppage at the edges of the blocks. Where
sprinklers stopped the temperatures within the beds dropped to 21 to
25° F. By 7:00 a.m. unprotected thermometers read 13° F. Except
for end sprinklers nearly all of the heads functioned normally. The
greatest frequency of sprinkler freeze-up occurred in those areas
found to be the coldest in the study of minimum temperature
distribution. The sun rose at 7:30 a.m. and the temperature quickly
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rose above freezing. Sprinkling was continued until the wet-bulb
temperature exceeded 32° F.

Examination of the beds showed a 1/2 to 3/ 4 in. thick coating
of clear 1ce on the seedlings Minimum-registering thermometers
coated with clear ice read 27 to 32° . Near the edges of some blocks
the ice had a snowy appearance. Thermometers encased in this type
of ice registered from 16 to 26° FF. The snowy ice was attributed to
interruption of the sprinkling because of head freezing.

Sprinkling was repeated the next night but the free-air tem-
perature dropped only to about 18° F. Sprinkler head freeze-up was
much less severe and easily handled with a larger crew and the use
of squirt bottles of ethylene glycol.

A week later the nursery was examined for evidence of freeze
damage. Damage to lammas shoots in the unsprinkled 2-1 stock was
quite apparent. A count showed damage to about % of the leader
shoots. Damage to 1-0 and 2-0 stock was restricted to a thin band at
the borders of the nursery and a couple of isolated spots where line
failures occured. All-in-all the results were most gratifying com-
pared to the freeze damage of the two previous years.

It is estimated that the temperature in certain areas would have
dropped as low as 11° F were it not for sprinkling. Since minimum
thermometers in these areas registered 29—30° F, the system
performed better than expected.

Part of the success of minimizing damage in 1971 was probably
due to a reduction of watering, holding back nitrogen fertilization,
and applying potassium during the late summer. Still the stock was
not as freeze-hardy as we would like for late October.

There were some problems with run-off after the first night due
to blockages in the county road ditch. The fields and roads on the
nursery were muddy for several days but never impassable. No
lasting effects on soil texture or nutrient balance have been noted.
And the seedlings suffered no visible damage from ice loading.

Several improvements will be tested in 1972. These include
better lighting for patrolling sprinkler lines, changing the end
sprinklers to segment types to increase the frequency of coverage
and eliminate watering the roads, installing a wind break along the
north side of the nursery to deflect cold air drainage from the Mima
Prairie, and testing a row of fueled heaters along the south edge of
one block to eliminate edge effects.

We are confident that the overhead sprinkling method, combined
with certain cultural practices, will practically eliminate freeze

damage as a dterent to meeting the Washington Nursery’s
production schedules in the future.
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Fig. 1. Frequency of critical freeze temperatures at the
Weyerhaeuser Washiagton Forest Seedling Nursery.
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MODERATOR McNEILEN: Thank you, Jay. Now Bob Miller
from Dahlstrom and Watt Bulb Farm, Smith River, California 1s
going to discuss the pros and cons of palletized growing of container

stock.1

' Mr. Robert Miller, Dahlstrom and Watt Bulb Farm discussed his ex-
periences in the use of pallets for container stock.
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MODERATOR McNEILEN: Our next speaker is Bill Smith,
production manager at Briggs Nursery, Olympia, Washington. Bill:

PALLETIZATION IN THE PROPAGATION OF
NURSERY STOCK

WILLIAM A. SMITH

Briggs Nursery
Olympia, Washington 98501

The use of pallets in the nursery industry isn’t new. In fact,
shipping of most nursery stock is handled on pallets at one point or
another. In propagation this hasn’t been the case because cuttings
have been handled in solid beds or small flats. The need to develop
ways of palletizing cuttings has become increasingly important as
rooting costs per square foot of greenhouse space have increased
greatly. The faster cuttings can be rooted and moved from the
propagation bench, the lower the costs per square foot becomes. 1
believe a pallet system can speed up the moving process. There are
many factors to consider when rooting cuttings in pallets. The size of
pallet, rooting media, watering, and moving are a few. These will be

outlined below in more detail. One problem that did develop, and we
are still working on, is how to keep the pallets at the right height to
be comfortable for the women to work at, and still be moveable.

Size of Pallet: The size of pallets for propagation is usually
limited to the size of greenhouse and equipment available to move
the pallets. Ease of moving the pallet in and out of the greenhouse 1s
the main basis for using the pallet system.

After testing different sized pallets, we settled on two basic
sizes. One is a 2’ x 4’ x 4 pallet or box and a 4 x 10’ pallet. The
smaller size may not be a true pallet, but it does fill our needs

within the confines of the greenhouse.

The 2° x 4’ pallet holds between 450—1200 cuttings, depending
upon the size, foliage, and length of time the cuttings will be in the
pallet. There seems to be less heat loss from the edges of the pallet
as compared to the same area utilized with regular flats. There is
also less drying around the edge of the pallet as compared to a flat

type system.

It takes two men to handle the pallets onto and off of the
propagation bench. When we compared the amount of cuttings
handled, we still found the pallet system was more etficient.

The 4’ x 10’ pallets that we use at the nursery are of two types:
one with a 4"’ side board and one that is flat. The flat type pallet 1s
used to move flats or the 2’ x 4’ pallets of cuttings into a growing
area from the propagation bench. We are able to put 5 of the 2" x 4

83



pallets on the larger pallet. In this way we can move 5000—7000
rooted cuttings per large pallet. With a fork lift this can be done
quickly and efficiently.

The 4’ x 10’ pallet with 4’’ side walls 1s used for direct rooting of
cuttings. In the direct rooting of cuttings, on the pallet system, as
many as 7000 cuttings have been stuck and rooted. A good example
of this is ivy cuttings. We put 5200 cuttings in the one pallet. This
will give up to 5000 rooted cuttings which we can bare root or ship in
the pallet.

To make the pallet system workable, a new greenhouse and
special propagation beds had to be built. The new greenhouse was
separated into 12’ beds, which allows a 2’ walkway for weeding and
hand watering.

A fork lift and pallet jack are necessary to move the 4’ x 10’
pallets as they are very heavy. These two pieces of equipment were

used mainly during the shipping season, so the propagation
department was able to make use of them during the full year.

Another use of the pallet system, which we believe will be a
great labor saving device, is direct rooting of cuttings in 4"’ pots or
smaller. The nursery used this system on grapes and we were very
pleased with the results.

Rooting Media: The type of soil mixes that we used this last
year in the pallet system consisted mainly of sawdust and peat. With
rhododendrons, the mixture was 80% sawdust and 20% peat moss.
Sawdust as a rooting medium may not be the best, but for the
purpose we needed, it worked quite well. In a rooting medium, we

were looking for two factors:

1) good drainage throughout the 4’ column and,
2) an economical medium which could be discarded after one
use.

For cuttings that needed a drier mix we used 2’ of sawdust on the
bottom and 2’ of perlite on the top of the pallet. This mixture

worked well for conifers.

Watering: The watering of cuttings in the pallet system can be
fairly difficult because of the number of cuttings per pallet and the
number of pallets per bed area. It is very easy to mix plant material
that have different water needs in the same bed. As in all
propagation, water is still a variable factor between rooting and

rotting of cuttings.

Results:  During the past year we have become more in-
volved with the use of pallets in propagation and have been pleased
with the results. There have been failures and problems, due,
mostly, to a lack of understanding of how to water the pallets. It is
possible to move many thousand cuttings from the propagation bed
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to a growing area in a very few minutes. We feel that with the

higher level of efficiency and speed by which we can handle many
cuttings with the pallet system, it has been a worthwhile experiment

and we plan on making use of many more pallets next year.

MODERATOR McNEILEN: Mr. Richard Bosely from Plant
Systems, Mentor, Ohio, will speak to us next on overwintering
structures as used in the East. Dick Bosley:

RICHARD BOSLEY: Thank you. This is the second time I’ve
come to the Western Region meeting, the previous time being at
Disneyland several years ago. I had such a fine time there primarily
because of the nature of the people on the West Coast. I think they
are more friendly and out-going than the more conservative
Easterners, so it is very enjoyable to visit out here.
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EASTERN OVERWINTERING STRUCTURES

RICHARD BOSLEY

Bosley Nursery
Mentor, Ohio 44060

Lake County, Ohio, is located along the south shore of Lake Erie
and about 25 miles east of Cleveland. There are several conditions
which cause a concentration of over 200 nurseries in this smallest
county in Ohio. The lake has a strong influence on our weather, the
great glaciers deposited a variety of soils and we are in the middle
of a giant market area.

Since many of you are interested in the rhododendron, I must
mention that L.ake County produces 500,000 new rhododendron plants
a year, according to an estimate by Dr. Hoitink of the Ohio
Agriculture Research Center. Dr. Hoitink has taken quite a personal
interest in the rhododendron and has done a lot of research in the
area of disease prevention, for which we are all grateful. He
has also been largely responsible for the development of extensive
test and display gardens at the Wooster, Ohio, Center.

The Holden Arboretum, also in Lake County, i1s the largest ar-
boretum in the world by a large margin and they have recently
spent $100,000 dollars to develop a rhododendron collection. This was
spent for developing the area alone!

Last year my father donated to the Lake County Metropolitan
Park District 14 large Dexter hybrid rhododendrons. Each of these
plants is unique and none of them have ever been in the trade. I am
pleased that these will be available for future generations to see.
These most hardy plants that Mr. Dexter developed will bloom
heavily after —20° F to such an extent that you can hardly see the
leaves. They are planted in a beautiful forest setting and we hope to
expand the plantings in the future. The well known rhododendron
breeders, Dr. David Leach and Tony Shammarello, reside and carry
on their work here also.

With this background I would like to consider winter protection
of container plants. If you have been a member of this Society you
will find many papers on this subject in the Proceedings over the
past years. It has been an evolutionary matter but perhaps the
greatest turning point, for me, was a talk given by Harrison Flint
(1) at the Eastern meeting of the IPPS in Mobile, Alabama, in 1967.
He said in part . . ‘“‘root hardiness has been measured in only a few
species but in these cases roots usually have been found to be more
tender than hardened stems of the same species.” If you are
thinking of switching from field growing to container production try
to obtain this volume of the Proceedings and read the article.

At first our protection was mainly one of keeping the winter
wind and sun off the plants. With the realization of Mr. Flint’s fine
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work our structures took on the shape, size and expense of
greenhouses. Today at my nursery the structures are double covered
which saves about 40% on the heating bill and makes the house
much more wind resistant. Each house has full electric service,
piped in natural gas and a year round operating water system. The
experiences I have had over the years with polyethylene has been
less than good so that today I use the very best two-year film that I
can get and throw it away after one winter in the hope that it will
survive the high winds and bitter cold that we always get.

This past year I observed an interesting event. Most of my poly
houses were covered with two layers of four mil Co-polymer white
film but two houses had a variation. One had the outer layer clear
and the inner white while the remaining one had the reverse. There
was quite a difference in the light and heat on a bright day with
these three variations. If the light meter showed 100 foot candles in
the house with two layers of white it would show 200 f.c. in the one
with white on the outside (clear inside) and 400 f.c. in the house with
clear out and white in. There was a similar heat relationship. I don’t
know why reversing the two outer layers should make such a dif-
ference — but there was. Perhaps other growers can somehow use
this to their advantage. The houses were oriented east and west on
their long axis and were inflated with air between the sheets with
about Y4 inch of water pressure.

Several years ago I realized that covering wasn’t sutficient
insurance that plant roots would not be injured and so heaters were
installed. The units I use are furnace conversion burners used to

change household coal furnaces to gas.

They are fully automatic and are controlled by a thermostat
which also switches on a blower that distributes the heat through the
135 foot house. Products of combustion are retained in the house and
adequate fresh air must be provided by propping the door open to
prevent flame-out from lack of oxygen on cold nights. There are
certain potential hazards with this heating approach and I am not
suggesting that others use this method but only reporting what I
have done. The system works well while keeping the cost within

reason. There are many types of heaters that can be used. I find
that it requires 70,000 BTU / hr / night to keep a house that 1s 14 ft x
135 ft, double covered, at 35 degrees when it is zero outside with a 50

m.p.h. wind blowing.

The products of complete combustion from natural gas are
carbon dioxide and water vapor. If there isn’t enough oxygen
present the heater can then produce carbon monoxide plus unburned
gas, which can cause defoliation of some crops.

The conditions we have within these winter cover structures are
perfect for the spread of Botrytis; that is, high humidity and above-
freezing temperatures. Many of the methods used in greenhouses do
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not work at these low temperatures but we have been using a
method for several years that is very good, on at least the red
rhododendrons that I grow. It is 1 Ib Terraclor (75% WP) and 2 Ibs.
Captan (50% WP) in 100 gallons water sprayed on the plants once
before they are covered and then about once a month during the
covered period or as needed.

This really works but I would caution you not to use it on young
growth or at elevated temperatures, such as you would have in a
greenhouse. Try it on a small scale first. It appears that the Captan
kills most of the organism present and then they do not seem to re-
form on a surface that has Terraclor on it.

The only thing I am sure of is that we would not recognize today
what we will be doing in the field of winter protection five years
from now. The structures we are using now can yield about $40,000
gross crop return per year per acre covered and I expect this figure
to double in five years, due to better quality crops.

I always enjoy attending the Western Region Plant Propagators’
Meeting, as the people here are so very friendly.

LITERATURE CITED

1. Flint, Harrison, 1967. Winter storage of young nursery stock.
Proc. Inter. Plant Prop. Soc. 17:344—350.

MODERATOR McNEILEN: Thank you, Dick. Now Dr.
Douglas Phillips, U.S.D.A. plant pathologist from Fresno, California
will discuss control of geranium rust through heat treatment. Dr.

Phillips:

HOT-WATER TREATMENT OF GERANIUM CUTTINGS

DOUGLAS J. PHILLIPS
U.S. Department of Agriculture
California Marketing Research Center
Fresno, California

Postharvest, hot-air or hot-water treatment of geranium cuttings
offers a high or eradicative level of control of geranium rust incited
by Puccinia pelargonii-zonalis Doidge with only slight injury to the
cuttings, (Grouet, 1965) (Phillips and McCain, 1972). Our initial work
indicated that hot-water treatment at 122° F for 90 seconds also
gave some control of other cutting-borne pathogens that are im-
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portant during shipping. We, therefore, undertook a study to
evaluate the effects of hot-water on cuttings of 4 different varieties
of geranium, Pelargonium hortorum Bailey (P. zonale Ait. probably
X P. inquinans).

Trimmed, uncallused cuttings, freshly harvested from fields In
San Diego County, California were treated in water at 122° F for 90
seconds, then cooled in air or in cool chlorinated water (50 ppm
C10). Control cuttings were not treated. Following treatment, cut-
tings were packed in fiberboard shipping boxes and held 2—4 days at
room temperature before they were evaluated for disease.

In the first test, hot-water treated and untreated cuttings of the
varieties Coral Seas and Electra were placed in the shipping boxes
with or without a polyethylene wrapping. Table 1 shows that 67% of
the non-wrapped, hot-water treated cuttings were in sound condition
after 4 days, whereas only 48% of the untreated, unwrapped cuttings
were sound. Wrapping markedly increased losses in both lots. The
incidence of stem-end rot incited by Botrytis sp. was much reduced
by the hot-water treatment.

In the second test, with 500 relatively ‘‘soft”” cuttings of the
varieties Cardinal and Apple Blossom, lots of 50 each, treated and
non-treated cuttings were put into kraft paper sacks and packed into
shipping boxes. Evaluation of these cuttings after 2 days indicated
30—40% injury to the small expanding leaves at the shoot tip (Table
2). However, the overall condition of the treated cuttings was good.
Hot water controlled stem-end rot and produced a clean, unwilted
cutting, whereas most of the untreated cuttings were wilted.

In addition to this evaluation, 300 cuttings of each variety in the
second test were shipped by air to Ohio State University. Twenty-
four hours after treatment, the heated and non-heated cuttings were
judged to be in good condition. Cuttings from this air shipment,
planted in a greenhouse, grew and developed normally.

It is not now known whether the hot-water treatment will affect
vascular pathogens of geranium. The treatment does not raise the
internal temperature of the cuttings sufficiently to Kkill these
pathogens. Tests now underway indicate the bacterium, Xan-
thomonas pelargonii is not killed by the hot water, and chlorination
of the hot water may be necessary to prevent the pathogen from
being disseminated during the treatment. Injury might limit the use
of hot water in some cases, but field-grown cuttings appear to be
quite tolerant of the treatment. These tests indicate that hot-water
freatment of geranium cuttings controls stem-end rot during ship-
ping and may improve the overall quality of the cuttings, in addition
to controlling geranium rust.
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Table 1.Effects of hot-water treatment and polyethylene wraps on
Coral Seas and Electra geranium cuttings, after 4 days at

room temperature.

Variety Heat Wrapping Uninjured Stem-end
treatment rot
percent percent
Electra + — 66.7 al 2 7.2 a
. — 48.2 ab 24.1 ab
4 —+ 35.7b 41.3 b
— + 31.2 b 56.3 b
Coral Seas +- — 67.2 a 2.7 a
— — 35.7 ab 22.7 ¢
+ + 68.2 b 9.7 a
— + 16.5b 69.0 b

lEach datum represents the mean of 4 replications of 25 cuttings
2Data in each block not followed by the same letter differ at a confidence
level of 95 percent.

Table 2. Stem-end rot and injury of Cardinal and Apple Blossom
geranium cuttings treated in hot water and held 48 hours at

room temperature.

Variety Treatment Stem-end Injuryl
rot
percent percent
Cardinal heated 02 29
Cardinal not heated 19 0
Apple Blossom heated 0 43
Apple Blossom not heated 20 0

lInjury limited to small expanding leaves at shoot tip
2Each datum represents 100 cuttings.
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Wednesday Evening Session

MODERATOR VAN VEEN: Tonight we have a panel
discussion on teaching techniques in plant propagation. Howard
Brown will be the lead-off man. Howard.:

TEACHING TECHNIQUES IN PROPAGATION

HOWARD C. BROWN
California Polytechnic State University

San Luis Obispo, California 93401

In preparing for this presentation I tried to consider how
teaching propagation in our department would differ from that done
at the other institutions represented on this panel. There is probably
little difference in how we handle seeds, cuttings, buds or grafts but
there may be a big difference in how we motivate the students.
While the technique that I will describe works well for our
vocationally oriented, suburban campus, I am not necessarily
recommending it for all colleges.

At Cal Poly our students in Ornamental Horticulture operate a
commercial nursery and flower shop as part of their educational
experience. It gives them an opportunity to propagate plants, grow
them on, and market them while participating in the profits from
the crops that they grow. Many of our alumni claim that production
and management experience gained through our Agricultural En-
terprise Program was the most valuable experience that they
received in college. I know, too, that the dollar incentive is much
stronger for many students than would be a mere course grade.

We encourage capable students to start an enterprise project
during their sophomore or junior years. Oftentimes they will be in
partnership with a student who has grown a crop previously. This
gives them the benefit of the experience of a person who has been
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“through the mill’’ at least once and usually assures a market.

The heart of our operation is the Cal Poly Foundation, a non-
profit corporation set up within the University to do some of the
things that can’t be done with state funds. The Foundation serves as
banker for the Agriculatural Enterprise operations. A student must
convince his advisor that he has the knowledge and initiative to
complete a successful project. He then signs a contract with the
Foundation, which provides the money for soil, seed, containers, etc.
All of the sales are handled through the cash register in the flower
shop and records are kept on all operations. Upon completion of his
enterprise the student subtracts all expenses except his labor from
his income. He then receives 2/ 3 of the profit and the other third
goes to the Foundation.

If he has planned well and grown a good crop the student is
likely to earn a reasonable profit in addition to making wages. If his
timing is oftf or the market not there the most he can lose 1s his
labor. He has still gained valuable experience.

One of our most profitable crops year after year is Christmas
poinsettias in 6-inch pots. A senior student last year netted $5.27 per
hour on this crop. Often a money-loser is gladiolus for cut flowers
but we don’t discourage this crop for a student who plans to be a
flower grower. Then there is always the Mother’s Day Lily — an
Easter Lily that didn’t make it. Instead of selling them for $3.50 a
pot the operator i1s lucky to get 25 cents a flower from the depart-
ment flower shop.

In addition to the above-mentioned crops some of our most
successful student enterprises have included the following:

Miniature roses in pots Bedding plants
Miniature carnations Vegetable plants
Annuals in 4-inch pots Ground covers

Novelty plants

From a teaching standpoint the Agricultural Enterprise
Program i1s not all sweetness and light. There are many problems,
not the least of which is public relations with local nurseries and
florists. The trade associations — California Association of Nur-
serymen-and California State Florists Association have been most
helpful and understanding in this respect.

Successful projects require close instructor supervision and this
mostly comes on Saturday, Sunday or holidays. It requires per-

sistence on the part of the students involved. But the rewards are
great. (a) This program enables us to have at least twice as many
crops for students to see and work with as compared to what we
could finance on our state budget alone. (b) It provides income for
students, many of whom are working their way through college. (c)
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It provides real life learning experience in propagating, growing,
record-keeping and sales. (d) Most important, it motivates the
capable student and prepares him for employment in commercial
ornamental horticulture.

Based upon thirty years of experience we believe that our
Agricultural Enterprise Program is the most important tool we have
in recruiting, motivating, and placing qualified graduates in our
vocational field.

MODERATOR VAN VEEN: Thank you, Howard. Next 1is
Hudson Hartmann, University of California, Davis. Hudson:

TEACHING TECHNIQUES IN PLANT PROPAGATION

HUDSON T. HARTMANN

Department of Pomology
University of California
Davis, California 95616

There seems to be an increasing interest among students in
plant propagation at the University of California, Davis Campus.
Enrollment in the plant propagation course was quite stable for a
number of years at about 35 students per year, then in 1971 it in-
creased to 55, and in 1972 to 80. This class is given in the spring
quarter, running 10 weeks, from about April 1 to June 10. It consists
of two 1-hour lecture periods and one 3-hour laboratory period per
week. Several laboratory sections per week are given, depending
upon the enrollment. Twenty students is the maximum per
laboratory section. One-third to one-half of the enrollment has been
graduate students; a sizeable percentage of the enrollment is foreign
students. Various majors are represented — such as plant science,
environmental horticulture, agricultural education, agricultural
science and management, pomology, viticulture, international
agricultural development, and botany. It is an upper division course
with a prerequisite of general botany or a general plant science
course.

Eighteen lectures are usually given with 2 mid-term
examinations. The lectures follow the theoretical chapters in Hart-
mann and Kester’s ‘“‘Plant Propagation: Principles and Practices”
(1), which is used as the text. Considerable use is made of visual
aids, chiefly 2 x 2 slides, to avoid the use of time-consuming
drawings on the blackboard and to illustrate situations that facilitate
explanations. Reading assignments are made of many of the
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chapters in the text, but xeroxed hand-outs are also distributed,
giving new information which has appeared in scientific journals
since the text was published. Every effort is made to provide
students with the most recent information and to instill in them the
concepts of scientific inquiry filling the gaps in our knowledge of the
subject. In lecturing, it is important to avoid repeating
(‘‘parroting’’) what the students have already read in the text.

Subjects discussed in the lectures are:

(1> Objectives of course. Milestones in propagation history.
Basic types of propagation in relation to meiosis and mitosis.
Nomenclature terms — cultivar, clone, line, etc.

(2) Seed development, structure, viability, storage. Uses of
seedlings in propagation. Methods of maintaining genetic
purity. Seed certification

(3) Seed germination — hormonal and enzyme relationships.
Seed dormancy — types. Embryo dormancy; hormonal
relationships.

(4) Factors affecting seed germination. Phytochrome
relationships. Disease control during germination.

(5) Asexual propagation, nature and importance. The clone.
Juvenility. Genetic variation in clones — mutations, chimeras.

(6) Virus and mycoplasma problems in clonal propagation.
Production and maintenance of pathogen-free clones. Cer-
tification programs. Plant patent law.

(7) Anatomical development of adventitious roots in stem,
root and leaf cuttings. Relation of natural hormones to root
Iitiation. |

(8) Effects of leaves and buds on rooting. Rooting co-factors.
Bioassays. Rooting inhibitors. Polarity.

(9) Factors affecting regeneration of plants from cuttings —
selection of material, etiolation, juvenility, timing.

(10) Treatment of cuttings; use of growth regulators,
fungicides and mineral nutrients. Environmental conditions
during rooting: physiological effects of mist; temperature and
light relationships; propagating media.

(11) Micro-propagation in aseptic culture. Uses. History.
General techniques; specific procedures for various tissues.

(12) Grafting and budding. History. Reasons ftor using.
Seedling vs clonal rootstocks.

(13) Formation and healing of the graft and bud union.

(14) Factors influencing healing of gratt and bud union.
Polarity in grafting.

(15) Limits of grafting; incompatibility, types and causes.
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(16) Stock-scion relationships. Theories for explaining root-
stock influence. Rootstocks for tree fruits.

(17) Layering. Bulbs, corms, rhizomes, etc.

In the ten 3-hour laboratory periods in this course, the work is of
an applied nature, with the students learning the techniques involved
in all the major propagation methods. However, the laboratory
exercises are set up on an experimental basis where possible to
elucidate the principles emphasized in the lectures. The laboratories
are rather highly structured with materials prepared in advance for
the students so that during the laboratory periods as much
meaningful work as possible can be accomplished. Direction sheets
are prepared for each laboratory and handed out a week in advance
— with appropriate reading assignments — so that the students will
be familiar with the subject material. In the first 4 laboratory
periods students work in groups of two, or sometimes three.

Seeds. There are two laboratory periods on seed germination in
which seven projects are done. The students essentially plant seeds
in flats of germination media (the Cornell peat-lite mix) which are
placed in the greenhouse; they make weekly seed germination
counts for 5 weeks. A report is required for these 7 projects. The
work done varies from year to year, but typically the projecis used
are:

(1) Effect of length of stratification period at a single tem-
perature (41° F) on seed germination. Seeds of 5 or 6 woody
species are available from which they select one. The
stratification has already been done so they have only to plant
the seed.

(2) Same as (1) except that the stratification time is fixed but
various stratification temperatures: 32° , 41° , 50° , 68°
(moist) and 68° F (dry) are used. Again seeds of 5 or 6 woody
species are available from which the students select one.

(3) Seeds are soaked in various concentrations of gibberellin
and combinations of gibberellin + cytokinin (compared to
stratification), to demonstrate the influence of these materials
In promoting germination.

(4) Seeds, such as Cercis and Koelreuteria, are planted to
show the influence of ‘‘double dormancy’. Various treatments
are given but only those which both modify the seed coat and
overcome embryo dormancy are successful.

(5) Planting of orchid seed in Erlenmyer flasks under aseptic
conditions 1s done by each student, making use of a sterilized
transfer chamber with the necessary equipment, plus a growth
chamber for growing the seedlings.

(6) Seeds held under various storage conditions are planted to
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illustrate the importance, with certain seeds, of storage con-
ditions on subsequent germination. Citrus and oak seeds
demonstrate this very well.

The students test all seeds before they are planted for viability,
using the tetrazolium chloride test. Also samples of all seeds used in
these exercises have been X-rayed by our Radiobiology Department
and the x-ray photos are posted for the students to examine.

Cuttings. These are two lab periods on cutting propagation,
with six projects; each student prepares reports for these projects.
They vary from year to year but examples are given below:

(1)An air rooting tank is used in which cuttings of rapidly
rooting species are placed, enabling the students to examine
the developing adventitious roots weekly and to see the effects
of wounding, IBA treatment, etc.

(2) Various growth regulators — auxin, gibberellin, growth
retardent (Alar), ethylene (ethephon), cytokinin — are used for
treating the base of cuttings to demonstrate the superiority of
auxin in promoting rooting. The flats of cuttings are placed
under mist in the greenhouse.

(3) Whole plants of various species are given to the students
who make them up into various types of cutfings — root, stem,
leaf, leaf-bud — all stuck in the same flat — to illustrate the

various types of cuttings and to show that some types are
successful and others not, depending upon the species.

(4) A project showing possible methods of reducing water loss
from leafy cuttings is used by placing one group under mist,
one in a closed poly frame, one in which cuttings are dipped In
an anti-transpirant, and one control in the open greenhouse.
Leafy grape cuttings have worked very well for this.

(5) A project illustrating the effect of leaf number in con-
nection with IBA treatments has been very successful, using 4,
1, and 0 leaves per cutting, with and without IBA.

(6) A project with hardwood cuttings has been used with
various treatments, such as wounding, IBA, boron, and
fungicides. Some cuttings are inverted to show polarity effects.

Grafting. One laboratory period on root or bench grafting is
done, with such material as grape on grape cuttings, pear or loquat
on rooted quince cuttings and apple on apple seedlings. These are
placed to callus in boxes, with the students examining some of the
grafts later to note callus production in the cambial area and the
healing of the union. All the material used is collected earlier and
held in cold storage until needed. Both the whip graft and the
machine saddle grafting, using a French-made grafting device —
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see p. 431 — Hartmann and Kester (1), are used in making these
grafts.

A second lab period in grafting and budding is utilized in
practicing all the major grafting methods used in top-working trees.
Also the T-bud and patch bud methods are practiced. Material in the
proper growth stages 1s collected for the students to use in this work.

Following this practice lab the students have one laboratory
period where they are taken to a special ‘‘student nursery’’ where
young seedling peach and almond trees and rooted Marianna and
Rosa multiflora cuttings and Juglans hindsii seedlings are available
for T and patch budding. In addition, in this laboratory, seedling
trifoliate orange (Poncirus trifoliata) trees in 2-gallon contalners
are available into which the students insert several buds — orange,
mandarin, kumquat, lemon, etc. If these buds are successful the
students are permitted to keep the plants at the end of the course.

The last grafting laboratory consists of top-working fruit trees in
a special ‘‘student orchard’. Five-year-old apple, pear, walnut or
plum trees are used which are top-grafted to different varieties.
Each student is assigned 3 trees, one top-worked by the bark graft,
one by the cleft graft and one by side grafting.

The final laboratory period is utilized for a demonstration of
structures and plant types used in propagation by bulbs, corms,
rhizomes, stem and root tubers, runners, suckers, etc. as well as a
demonstration of air layering, using Ficus elastica plants. This
period is also used for taking counts of the rooting results from the
cuttings prepared in the 3rd and 4th lab periods.

Two field trips are arranged in this course — one usually to the
Oki Nursery In Sacramento, where a wide range of up-to-date
nursery practices are seen. A second trip to a fruit tree nursery 1s
made; this past year the Fowler Nursery south of Marysville,
California was visited, where propagation of most species of fruit
trees was observed.

LITERATURE CITED

1. Hartmann, Hudson T. and Dale E. Kester. 1968. Plant
Propagation: Principles and Practices, 2nd ed. Prentice-Hall,
Englewood Cliffs, New Jersey.

MODERATOR VAN VEEN: Thank you, Hudson. We were to
have Jerry Mailman, California Department of Corrections, Soledad,
on this panel but he was unable to be here. In his place, Ed Jelenfy,
also a horticulturist of the same institution, will fill in

briefly. Ed:

T
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PLANT PROPAGATION TEACHING TECHNIQUES

EDWARD J. JELENFY
California Department of Corrections
Central and North Facility
Soledad, California 93960

The techniques in teaching of the Central and North Facility
gardening classes are taught by separate instructors but in essence
are the same.

At the Central Facility Ornamental Horticulture and Floral
Work, along with landscape and general garden maintenance is
taught. Seed sowing and cuttings for propagation are planted in a
greenhouse under mist systems. In general, the inmate students
work very much like any other plant growing establishment would
operate. A number of aspects of propagation are taught, such as
grafting and budding. The floral students learn various aspects one
should know to enter the floral trade.

The North Facility student enrolled in Landscape Gardening is
taught to properly use garden tools, along with techniques on how to
grow plants, prune, bud, graft, plant bedding plants, trees and
shrubs, and general garden maintenance, along with lawn care and
planting.

The teaching techniques of the Department of Corrections 1n
general is the same as in any other school teaching horticulture,
with the exception of the social standing of our students.

MODERATOR VAN VEEN: Thank you, Ed. Lastly on the
panel, we will hear from Jolly Batcheller, of the California State
Polytechnic University, Pomona. Jolly:

TEACHING TECHNIQUES IN
PLANT PROPAGATION

O. A. BATCHELLER

California State Polytechnic University
Pomona, California 91766

The foundation projects, which Howard Brown spoke of, we have
also. We have similar facilities, and we work with our students in a
similar manner. I think the difference in geographical location has
to do a little bit with the difference in programs.

In Southern California, as I think you realize, there are ap-
proximately a thousand nurseries within a fifty mile radius of us, so
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there is an opportunity for many of our students to get practical
work and to work in nurseries. The demand for plants, as I think all
of you realize, is very large. As a result, we, I think, do a little bit
more commercial growing and selling wholesale to nurseries than
does Howard: but likewise we do not advertise off the campus. We
do sell to our students and to the faculty on the campus and we
average about $1000 per month. Now this means a tremendous
amount of production. We have about 13,000 square feet of glass; we
have a five-acre growing ground; we have, I think, about 3,000 sq. ft.
of lath or saran, much of which has been erected by students in
class work. We have actually two courses in which propagation is
presented. We have a basic horticultural course which is required of
our ornamental horticulture majors; this is also an optional course
for students in other majors.

We average about 50 students in the basic horticulture class, and
it is given each fall, winter and spring quarters. Each class is
divided into at least three laboratory periods. These labs involve
considerable preparation, and planning months ahead of time in
order to have plenty of proper plant material at the right stage of
growth ready for each lab. I am very fortunate in having an

oustanding graduate of our school as a technical assistant who
handles this phase.

When one starts talking about propagating material, as has been
brought out, one learns by doing. When we make cuttings, if we
don’t average at least 15 or 25 flats per lab, we are not doing what
we should be doing.

When 1t comes to grafting, we do quite a lot of practice grafting
because many of these students are not in the horticulture depart-
ment and this may be their only opportunity to learn these
techniques.

The second course in plant propagation is required of majors in
ornamental horticulture and is primarily limited to such majors.
Occasionally a bioscience junior or senior who has a nursery
background is permitted in the class, but I discourage this because
this course takes off where the basic course ends, and we don’t go
back to review details of the latter.

I have In prior years shown this organization the grafting
models we use in class. I make these models of everything that I
can, for example, for everything we do in the way of cuttings,
grafts, buds, etc. I make a model at least 18 to 20 inches tall, so I
can discuss this and illustrate it on the board. I have the actual plant
and a large model so the students can understand. I find this is a
tremendous help in teaching, because if a student can see, and if he
can understand, then he can follow my conversation. But if a student
can’t see what I am doing and he doesn’t understand, he loses in-
terest: once he loses interest, I have lost the student. So I try very
hard to use graphic means of presenting the material.
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In this advanced propagation class, we go into tissue culture.
Now, with a lab the size we have, we cannot do this with one station.
So what we do is schedule the student’s free time. It means about
three or four times extra work for me because I only take three
students at a time in the room where we are doing the transfers and
the meristem tissue culture. It increases my load for it is a three to
one type of operation, but it’s very, very gratifying, due to the close
individual attention. I think we are fortunate to have the type of
student we seem to attract.

I’'m going to digress from the matter of teaching students but I
am going to talk to you about a subject that is dear to my heart, and
that is teaching people. I think it’s wonderful that we have 200

people here today for this, but the trouble 1s with us horticulturists,

we talk too much to each other and not to other people. Now, we are
very fortunate to be in the field we are, because we are working
with living, growing things. ‘‘In nature, there are no rewards or
penalties, there are only consequences.”” Now human beings butter
each other up and say you’re the greatest guy in the world and for
five minutes the guy believes it, but you can’t do this with plants. If
you don’t water them, if you don’t fertilize them, if you don’t take
care of them, they won’t respond. And this i1s what Howard was
talking about in these projects, where the students learn this. I've
had similar experiences with my students where two students take
the same kind of seed in starting a project and one comes out with a
tremendous crop, the other comes out with a complete failure. They

have learned from the experience.

I think many people, including California’s governor, are sort of
mad at educational institutions: I think people point at education or
at institutions and say, ‘“‘you’re not doing a good job.” And I ask
each of you at this time, to point your finger at something, will you?
Just each of you take a look at your hand as you point at something.
Just hold up your hand and look at it. Will you look and see that

three fingers are pointing back at you.

This i1s a story I tell when I work with scouts. I also tell it to
students and to parents. It’s the story of the scoutmaster walking
along a mountain trail with his troop. They pause for a rest under
the shade of a shrub. As the scoutmaster 1s sitting there, he notices
a small chrysalis on one of the branches. He calls it to the attention
of the scouts. ‘“‘Look, scouts, here 1s a chrysalis;this i1s a butterfly in
the making.”” He said, ‘“You know, I've never seen one of these
things break out of the chrysalis and I'm going to take this home
with me.”” So he very carefully cut the twig and, as all scoutmasters
are prepared, he had a little box with some cotton wool to put it in.
He wrapped it up and he took it home. He placed it on the kitchen
table where he could watch it very closely. One Saturday, and he
was very glad it was Saturday, he noticed that the thing was
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beginning to move, so he quickly got on the phone and he called the
scouts. He said, ‘“‘Look, fellows, this thing is beginning to come out
and I want you to come over and see it.”” So the scouts came over
and they gathered around and pretty soon, sure enough, there was a
twisting action of this chrysalis and suddenly it cracked. You could
see the wings beginning to emerge. Well, it’s a slow process. So he
called his wife and said, ‘‘Dear, I want your tweezers and a pair of
nail scissors.”” Very carefully he cut part of the chrysalis that was
exposed, not touching the butterfly. Soon he had the butterfly out of
the chrysalis — and apparently undamaged. So the boys had seen
the butterfly come out of the chrysalis and they went home. But the
scoutmaster watched that butterfly during the day and that night the
butterfly had not changed. It was still hanging from the chrysalis
with its wings helpless beside its body. Two days later, it died, and
dropped on the floor. So the scoutmaster got in touch with an en-
tomologist and he said, ‘‘What happened? Vhy did this chrysalis
die? He said, “I'm positive I didn’t touch it — I know I didn’t touch
1t What happened?’’ The entolmologist said, ‘“You killed it.”” He said,
“How could I have killed it? Was it the temperature of the house?
Was 1t diseased? ‘‘No,” the entomologist said, ‘“you Kkilled it,
because you see, a butterfly is first a caterpillar and then it goes
into this chrysalis, where 90% of the body fluids are in the thorax or
the body. It is the struggling, the twisting, the turning, the effort,
that forces these fluids from the thorax into those helpless wings to
fill them out to make it possible for the butterfly to fly.”” And so to
you parents, to you horticulturists, to you teachers, don’t make it too
easy, because that is one of the problems of education today. There
are too many people, I believe personally, who shouldn’t be in
college. They don’t want to be there but the parents want them to be,
I think it would be better if some of them were working to learn the
value of etfort. Don’t make it too easy. Make it tough. Thank you
very much.

TED VAN VEEN: Thank you very much, Jolly. Do we have any
questions that you’d like to ask of these four people at this time? If
not, we’ll go on, but I do want to hand out these certificates of ap-

preciation.

Next we will have Bill Curtis and his perennial Question Box.
Are you ready, Bill?

WILLIAM CURTIS: Sometimes you have quality and
sometimes you have quantity. Tonight we have quality but we don’t
have very much quantity.

How do you get a new plant accepted? I think every one of us
has been through that. We see something good, we pick it up in some

101



other part of the country, we bring it home with us, and we have a
hard time getting the public to accept it. Who wants to answer the
question as to how we go to work and get a particular plant into the
hands of the public, into the hands of the architect, into the hands of
the landscapers so that we can produce it and make some money.
Who wants to answer this question? There ought to be a dozen an-
swers. Dr. Clark, you’'ve introduced a number of new rhododen-
drons. How do you go about getting rhododendrons accepted?

HAROLD CLARKE: I haven’t 1ntroduced any new
rhododendrons, but I'd say the first thing i1s to be sure you have a
plant that’s better than anything else.

WILLIAM CURTIS: Well, that’s one answer. Go ahead, Joe.

JOE KLUPENGER: I always felt, Bill, that if a new plant is to
get propagated 1n quantity, first send out sample plants all over the
counfry where you know this plant will survive, for tests. Get it out
before the public, get good color pictures, get its characteristics, get
all the information you can on it and get it out into many areas and
to as many people as you can and, by doing that, I think those who
have developed this plant will have very successful stories to tell.

We can look at the rose growers; you will find that many of the
patent roses have been handled in that way. But I think that
anything, whether a tree or shrub or any plant material that you
know surpasses those in the same field, the same area, the same
type of plant should be handled this way. Take for example, we have
a new Pfitzer-Tam-juniper that was developed right here in our area
quite a few years back but as far as I could see, there’s never been
any promotion of it. The man who owns that plant, if he would
propagate it and get it scattered out into all the zone areas where it
will grow, he would find that he can get it accepted by the general
public.

ED JELENFY: Just plain advertising; for example, a number
of years ago there was the black rose of Germany. If some of you
old timers remember, they sold thousands of them even though it
wasn’t any good, just by heavy advertising.

WILLIAM CURTIS: Right now, there is on the market a new
Pieris the North Willamette Valley Experiment Station has
developed and we’re all wondering, when it gets the acid test, what’s
going to be the final results. I would put it out now into the hands of
a number of nurserymen; these nurserymen will evaluate it and the
time will come when we will know whether 1t’s a plant that is going
to go over big and everybody will be able to accept it and sell it. So
there are a number of ways that you can get a plant introduced.
Sunset magazine is very helpful if you have something unusual. I
know in this area the editor from Seattle will come down to your
place and take pictures and write an article about it. It 1s possible
for an unusual plant to get introduced to the trade through Sunset
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and lots of people read Sunset magazine.

EUGENE BACUI: Bill, there’s one method I didn’'t hear
mentioned; that’s with the architects. Contact architects, especially
with ornamentals. It just takes a few to like it and put it into a good
landscape job or on a big important work and your plant is sold.

WILLIAM CURTIS: The next question is: What i1s the proper
way to make a cutting for the best rooting”?” Who wants to answer
that? There are several ways to make cuttings — different woods,
and different materials that have to be cut differently. Who wants to
answer this? Dr. Brown? You supervised the making of a good
many thousand cuttings among your students; would you answer
this question? The way you would want to make a cutting so it would
root the best.

HOWARD BROWN: 1 think, Bill, you just have to narrow this
down a little bit to the kind of plant. Because certainly some things
are going to root very well from hardwood cuttings. Others are
going to take softwood cuttings; and, of course, the location of the
basal cut can have quite an influence on rooting in some kinds of
plants, too. I think you’d have to know which kind of a plant you're
talking about.

WILLIAM CURTIS: Who wrote this question? Have you a
particular plant in mind?

JOE KLUPENGER: I'm talking about hardwood cuttings. As
we look around over the past years, we find so many ways the
cuttings are taken off, at a 20° or 45° angle; some cut 90° across
the end of the cutting. Some wound halfway up one side or for 34
inch or % inch. Some wound both sides. This seems to be pretty
general among all woody cuttings. 1 wonder it there has been any
work done on hardwood cuttings as to which is the best method to
make the wound on a cutting to get the best rooting. Has there been
any work done experimentally to find exactly what 1s the best way
to make the cuttings.

ED SCHULTZ: There is lots of information on early work done
with cuttings in making the basal cut in relation to the nodes. The
cutting that has prominent nodes is most likely to root at a node,
because here is the place that natural storage of foods is con-
centrated. In making cuttings that you don’t know anything about,
the most likely place for it to set roots is at the nodes, so a basal cut
just below the node is considered ideal. The angle of cut depends a
little on your conditions. With mist I don’t think it would make any
difference whether you cut square across or at any angle. If your
conditions are similar to those under which the old time nurseryman
propagated, in which he watered the cuttings himself, chances are
the longer the angle of the cut the more likely there will be a surface
that is exposed to water — the greater surface exposed to water in
the medium. So an angle cut would be very important — if you don’t
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have an automatic watering system. But, as far as angle of cut,
some work at Texas A. & M. University was done with pruning
shears versus sharp knife versus dull knife, along with ditferent
positions on the cutting end. The conclusions were that the sharp
knife at an angle in which you increase the base at twice the length
of a straight cut was about ideal. You shouldn’t have too long a
sharp point that could be bent over and make an opening where

decay could get started.And yet, you should have an angle cut that
makes it easy to stick the cutting and to give a cut surface exposed

to moisture in the medium. This also allows more hormone — in that
study they were using powdered hormones — to coat the cut surface.

WILLIAM CURTIS: Many years ago, when I worked for Franz
Krusky—and I don’t think he ever read about this work — that is the
way he explained it to us. I think that stands pretty true today. Dr.
Clarke, though, has a different method for making rhododendron
cuttings. He uses the pruning shears and he whacks them off at the
base with the shears and he cuts the extra leaves off with the same
pruning shears — real simple. I asked him how they rooted and he
said, “‘good.” So since then, when Dr. Clarke gave a talk and was
asked that question, at our meeting at West Lynn, Oregon (1963),
we’ve always made our cuttings with pruning shears, and I couldn’t
see any difference in rooting. Just a straight cut. Anybody else wish
to comment on this question”?

JOE KLUPENGER: Cuttings with no visible nodes; now with
plant material as camellias it is very easy, but when you get into
wood that has no visible nodes or bud eyes showing on the stem,

what do you do”

WILLIAM CURTIS: Does anybody have the answer to that?
Well the first article that I read about wounding was when I first
went to work for Franz Krusky; it mentioned that if you wounded

and then dipped your cutting in hormones, you could use a longer
cutting. We made very short rhododendron cuttings. We had the

darndest time to hold the cutting in the medium because we didn’t
have stem enough. That’s the way Pop Krusky rooted them. But
when we started using a hormone and wounded the cuttings with the
wound on the side, we made longer cuttings and we had less
problems rooting. So now we make a cutting about 2% to 3 inches
long and we wound it heavily with a pair of pruning shears. But
rhododendron doesn’t have visible nodes like you find on a deciduous
magnolia or some other plant. Mr. Bosley, here, he 1s an expert on
rhododendrons. How do you make your rhododendron cuttings?

RICHARD BOSLEY: With the shears, just slice it down the
sides.

WILLIAM CURTIS: We have a man, Ted Van Veen, who wrote
a book about rhododendrons; he must have all the answers. Ted.

TED VAN VEEN: Well, its just what you said about
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rhododendron cuttings. I think it’s a matter of experience. Cuttings
should be 2%’ to 4’ long, and with the hormone powder that we use,
they root beautifully. I remember a couple of years ago when one of
our fellows who normally doesn’t make cuttings came in one af-
ternoon, and there was some odd things to make, he made some six
inches long. I stuck them in, just out of curiosity, to see what would
happen and they did not root very well; in other words, we have just
too long distance from the top to the bottom of the cutting. I think
they just did not root because they were too long. Where the happy
medium is on rhododendron cuttings, I don’t think anyone really

knows.

BRUCE BRIGGS: Well, I would have to go along with Howard
Brown to a certain extent, although, I believe, you have to consider
also the effects of your mix, your media, how you handle the cut-
tings, etc. Let’s look back to 10 or 12 years ago in the Plant
Propagators’ Proceedings to an article on grape cuttings. It
amounted to extensive work on hardwood cuttings cut with sharp
shears, scissors, clippers, and a saw. Results were that the saw was
the best because there was a certain amount of wounding. You had a
ragged cut. So here, again, it may be the way the cuttings are
handled. So I don’t think you could say any one way 1s the best; 1t is
only when the method is best under your conditions.

DAVE ADAMS: Some of the work done at the University in the
last few years indicates that there are probably many more things
that are a darn sight more important than how the cutting is made,
although I grant we did not look at this particular problem. But
when we start getting into leaves, the number of leaves, and tlowers
versus no flowers and all the other factors, then they become much
more important than how long the stem 1s.

WILLIAM CURTIS: Another question. Is the superiority of
the German pine seed a matter of elevation, or a matter of uniform
stand, or different strain?

EDSAL WOQOD: That was Pinus sylvestris. There 1s no
question that the seed of the German strain germinated more
quickly; they put on more growth than the French strain. Don’t ask
me why, I never grew them before in my life until last year so I
don’t really know. They just performed a lot better.

WILLIAM CURTIS: Ed, did you bring a package of those
cartridges that you plant the seedling in? I understand there’s a
larger size being developed and I wonder if you’d cover that a little
bit with the group here. They were quite interested in them as a
means of maybe using it for greenhouse crops.

EDSAL WOOD: Here is the one we came up with. This was the
original without the hole in the bottom. Believe me, don’t do it. Put
the hole in the bottom. You won’t get the root curling. This is the
larger one that we’re going into. This is 212 inches by 10 inches.' We
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will transplant the plugs from that into the larger one. They come
out as individuals. Shaped the same way with the hole in the bottom.
You can space them wherever you want to, about 140 per square
foot. You can space them every other one, every third one, or
whatever space you need for whatever plant you're growing.

WILLIAM CURTIS: Anything about costs”

EDSAL WOOD: Not yet These are the first ones off the die.
They haven’t come up with production costs. I’'m assuming they will
be about 6 cents apiece. We figure on using them for about five
years. So that cuts the cost . . . . . This we developed primarily for
Noble fir Christmas trees because we want to shoe-plant them out of
a tractor and this will fit a three inch shoe. That’s the reason we
came up with 2% inches by 10 inches. We need to put the root ball
far down because thisland is non-irrigatable. We don’t have enough
water up there to plant the Christmas trees so we’ve got enough
depth to get down to normal soil mixture and hold them until the
plant has a chance to regenerate its root system and carry itself.
They are all tapered so they should slip out just like the plugs do.
You are welcome to come up and take a look at them.

I'm glad to see we are catching up with California. It’s just a
matter of transposition. They have a thousand nurseries In fifty
miles:; we have fifty nurseries in a thousand miles.

WILLIAM CURTIS: Do you use any nutrients in the sawdust
you root rhododendrons in? This is for Bill Smith.

BILL SMITH: Last year, no; this year, yes. We are now using
about 10 pounds dolomite and 3 pounds superphosphate per cubic
yard.

WILLIAM CURTIS: Do you prefer cedar sawdust?

BILL SMITH: I don’t know really, Bill. We haven’t decided
yet.

WILLIAM CURTIS: I'd like to ask one of these experts here
what is the difference in the chemical composition of cedar and
redwood sawdust? Are they similar? Is there much difference
between them? I know they use redwood a lot in California for
rooting or they use it in their rooting mixture. Has any work been
done on this subject? Have you tried anything, Dr. Brown?

HOWARD BROWN: We haven’t done any analysis but we know
that for years people tried to avoid redwood sawdust or redwood
chips because of tannic acid, and then in recent years it has been
used very extensively. Is Don Dillon here this evening? Or Fred
Real? Don? You’ve had some real fine experience on this.

DON DILLON: You know, it’s terrible; we got so many roots
we couldn’t get them separated from the mix, so we stopped using
it.

HOWARD BROWN: 1 think rate of decomposition is one of the
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main reasons many of our growers stay away from sawdust. We
avoid the fir sawdust because it does decompose rather rapidly; it
involves a nitrate tie-up. Redwood, on the other hand, breaks down
much more slowly. I know when-the cut flower growers, particularly
San Lorenzo Nursery in the Los Angeles area, started using redwood
sawdust in their soil mix for chrysanthemums and carnations, just
because it was being used successfully in Northern California, they
found they had to go into a very severe leaching program in order to
remove the tannic acid, or some other harmful substances, from the
redwood sawdust before it could be used. After that, it was quite
satisfactory. About 1/ 3 of their soill mix was this particular
material.

AL ROBERTS: Some work at Oregon State with cedar and
redwood showed that the volatile water soluble oils in cedar could be
leached out in piles fairly rapidly through an Oregon winter, or
putting them under sprinklers. But these oils are very toxic to
plants, even in packing materials, for several months until they are
leached out. I don’t think the tannins, Howard, are as much a
problem as some of these other materials that we are certain have
toxic properties.

VOICE: The best way to eliminate the essential oils is to steam
sterilize for half an hour. When I use cedar, I steam sterilize. It
drives the oil out and that solves the problem.

HOWARD BROWN: I'd like to add here that several of our
students and staff members have been working closely with the
Sequoia Forest Products Company in Visalia, California. The ob-
jective 1S to get a lightweight medium for growing plants in four
inch pots. This would be for plants as miniature carnations, salvia,
marigolds, petunias, etc. In order to Increase the water holding
capacity, the fertilizer holding capacity, and cut the weight, they
used a number of different mixtures of various organic materials.
One of the most satisfactory mixes we’re using right now 1s a
composted redwood sawdust, 50%; 30% perlite; and 20% Canadian
peat. And then, of course, we adjust the pH through the addition of
dolomite lime and fortify it with nitrogen, phosphorus, and
potassium. This does make a very lightweight mixture that holds
moisture and fertility for a long period of time and it induces a very
good root system. When we raised it up to 75% sawdust, then we got
into trouble. So about 50% seems to be the maximum we can use. A
number of the growers In our area are using this mix now even for
various other potted plants.

AL ROBERTS: Further with the toxicity of cedar material 1s
the fact that in some of the piles where they were leaching them
through the winter, they weren’t careful about the run-off and they
actually could kill trout in the streams this material was running
into. So there are some real toxic properties in it, but apparently
they are water soluble and easy to leach out.
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WILLIAM CURTIS: I remember a number of years ago, there
was injury with some bare root trees that were shipped. You know
in this country they used to, I suppose they still do, use a shingle tow
around the roots of bare-root trees and there were some quite severe
injuries. Now I don’t remember why for that particular reason but
there was some injury from shingle tow in bare-root trees that were

shipped East.

We have one final question unless someone else has another
question.

VOICE: I don’t know what shingle tow is.

WILLIAM CURTIS: Well, shingle tow is the sawdust that
really isn’t sawdust, but is something like excelsior. You know what
excelsior is? Shingle tow has the same formation of excelsior but it
comes from cedar when they saw shingles. The type of a blade they
use runs out shavings that is similar to excelsior; and they call it
shingle tow. It’s a rip-saw and it goes the length of the grain. They
use it in cars for shipping nursery stock — in boxes, and so on.

We have one final question: ‘I am having trouble in rooting
Juniperus scopulorum ‘Pathfinder’. What are the practices being
used?” Is anybody rooting this juniper? That’s one of the upright
ones. I always grafted when I was growing them.

IVAN STRIBLING: I’'m having all kinds of trouble with it. I
still haven’t solved the problem. We get a fair percentage, but that’s
it.

WILLIAM CURTIS: Anybody else have a comment on this
item? I know Rudy Wagner always grafts them and he does a real
good job of grafting.

BRUCE USREY: We are rooting them in January or February
in an outside mist bed with bottom heat at 65° F for six weeks, then
resetting them with 3,000 ppm into indolebutyric acid after sticking

them in this way in 1,000 ppm IBA and along about June or July we
get 80 or 90% rooting. It’s all done in the open air outside in the full

sunlight (in Southern California).

WILLIAM CURTIS: Did all you people who want to grow ‘Path-
finder’ juniper follow that? I think I'm going to graft mine. I think it
would be cheaper.

I want to make one comment about growing or rooting Magnolia
grandiflora. You know we spoke about taking cuttings at the eye or
the nodes, so on, like that. Through the years, I’ve made quite a few
cuttings of Magnolia grandiflora and I've always found that I had
best luck by taking cuttings with a “heel’’. Now I know they say
that’s old-fashioned and it’s all baloney. But I think if there is
something there that will help you so you will get better rooting
percentage, why not use the ‘“‘heel’’? So we’ve always taken ‘‘heel”
cuttings. I always tried to have sufficient stock in the field so I could
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go into my two-year-old plants, because such plants in the field have
a tendency to send out side branch right down close to the ground. If
they aren’t too vigorous, you can get a cutting with the heel from an
inch to six or eight inches long. Then we wound them, use Hormodin
3 and put them in sand, or sand and perlite; we use high bottom
heat, up to 85° F. But we don’t take the cuttings until the tip, thelbud
tip. has fully developed. I have found that in many cases if we take
the cutting before this tip has developed and is firm, sometimes we
lose it. Then we get a ‘‘dog-leg’’, and get a tree that’s awkward-
shaped. But if we take the cutting when the tip has matured, we
won’t lose it and get a nice straight tree. We go in the field with a
sharp knife and sever this cutting right close to the trunk and get, of
course, a little bit of the old wood. Now magnolias, as you know, are
pithy. They have a hollow stem with pith in it. My understanding has
been that anything with a pith was difficult to root. So if you take
magnolias with the heel you get away from that pith.

Any other questions”?
VOICE: What time do you do it, Bill?

WILLIAM CURTIS: We generally take them along In
November — maybe about the middle. But you can take them
whenever the tip has firmed up so 1t’s not growing anymore. I think
if you look at the plant along in November, you see what I mean. If
you take them now (September), they are soft and are growing and
something could happen. It’s real soft tissue — fungus could get in,
and you could lose it. The tip will die or, quite frequently, if we get a
frost this time of year (September), on magnolias you’ll invariably
lose the tip, at least on many of them. If you grow a plant from a
cutting like that, you get a ‘‘dog-leg’’. But generally those cuttings
from down below, underneath, do not get frosted. We always take
the material after the tip has developed and we get very good
results.

BRUCE BRIGGS: I have one question that I put in the
Question Box to Dick Bosley.I'd like to ask in regard to the foot
candles on the white poly. The question would be this: Why did you
get higher light intensity through the white poly than you did
through the clear? What time of day did you measure the light in-
tensity?

RICHARD BOSLEY: I measured it about 10 a.m. I measured it
at right angles to the film, about three feet away. The interesting
thing was not the specific levels but the relationships.

BRUCE BRIGGS: Then you had more light with the white poly
than you did the clear. You had 400 against 100 f.c.

RICHARD BOSLEY: Where the white was on the outside, and
the clear on the inside there was an intermediate level; when the

clear was on the outside and the white on the inside, there was the
highest level.
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BRUCE BRIGGS: What was the reason?

RICHARD BOSLEY: I don’t know. Somebody suggested that
certain wavelengths come through the clear and can be converted to
different wave-lengths which would go on through the white. But
where the white was on the outside, the initial wave-length was
reflected. I don’t know.

BRUCE BRIGGS: Now the other thing, was there any moisture
on the film, because of the relationship of film. Water can decrease
the light and water will form on the film under certain conditions;

but this didn’t bother?

RICHARD BOSLEY: Somebody else asked me about the
moisture, I don’t know.

ANDY LEISER: You mentioned the heat was higher with the
clear on the outside and the white on the inside than it was with the
reverse situation. This is your greenhouse effect . . . it would be
somewhat the same with the visible wave-lengths.

PAUL ADAMS: What is the best way to stratify Mazzard
cherry seeds for spring planting?

IVAN STRIBLING: We store the seeds when they come In
fresh. We maintain them in plastic bags through the winter at about
34° F. Then we start our moist stratification around January and
carry it for about three months, then plant in the spring and we get
good results. We also put the seed through a warm stratification
period before the cold. At 70° F; this seems to increase the ger-
mination of Mazzard seed. That is a fairly short period; if I recall,
it’s about three weeks at 70° F and then we follow that with moist,
cold stratification between 34° and 40° F for the remainder of the
three months.
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THURSDAY MORNING SESSION

PRESIDENT MAIRE: Before I turn the program over to the
Program Chairman, I would like to acknowledge a couple of new
guests that we have with us from the Eastern Region this morning
— Al Fordham and Al Martin. Would you stand up and let the people
see you? You've arrived and we’re glad to have you with us. I'm not
sure whether Otis Kenyon from Sherman Nurseries in Iowa City,
Jowa, is here. Is he here in the room now? Yes. Glad you're with us
too. Now here is your Program Chairman.

TED VAN VEEN: Well, we have a good crowd this morning.
We have a full program. To start off today, Dick Joyce has Kindly
accepted the job of Moderator. Dick 1s with Joyce Nurseries in this
area. He is one of our fine young nurserymen; we have a whole crop
of young nurserymen coming up in this area. Dick, I'll turn this over
to you.

DICK JOYCE: It gives me real pleasure to welcome you to the
second session of the Western Region Plant Propagators’ Society
Meeting and I know the program this morning is going to be
beneficial and educational and will certainly give you something you
can take back and utilize.

To start our program this morning we have one of the leading
nurserymen and certainly one of the most reputable from the
Portland area to be our first speaker. J. Frank Schmidt, Jr., has
been 34 years in the nursery business. He’s the president of J. Frank
Schmidt and Son Nursery in Troutdale, Oregon, and president of the
Milton Nursery Company in Milton Freewater, Oregon. They are
farming all together in the vicinity of 1200 acres. He is a past
president of the Oregon Association of Nurserymen. His father, with
Avery Steinmetz and Mr. Brownell, started the Portland Wholesale
Nursery Company years ago. He is going to be discussing shade tree
propagation this morning. Mr. Schmidt:

SHADE TREE PROPAGATION

J. FRANK SCHMIDT, JR.
Troutdale, Oregon

Most of the trees we propagate are cultivars, a few are selec-
tions but both groups are clones propagated by budding or grafting.
Two or three, such as oaks, are grown from seed and continued on
their own roots. Our annual routine starts with land preparation.
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One year of constantly worked bare fallow eliminates weeds. A year
of repeated cover cropping with appropriate fertilizer restores the
organic matter and nutrient level in the soil. In early fall we apply
lime and dolomite and plough down the last cover crop. In March
the following spring we disc or plough the ground, whichever is
appropriate, for the particular soil type or season — apply fertilizer
as dictated by soil tests, and work the soil up to a nice crumbly
condition. In early April we plant seedlings of: — green ash, birch,
cherry, apple, hawthorne, honeylocust, linden, laburnum, Norway
and red maple, mountain ash and plum. These become the root
stocks on which we bud or graft. The oaks, grown from specially
selected seed are not budded. London plane and cistena plum are
grown from cuttings and so do not require budding.

The newly planted seedlings' are kept free of weeds Dby
cultivating and herbicide spraying throughout the summer. We
irrigate when necessary to develop a good stem and root system and
flow of sap. In August we cut buds from the various cultivars and
selections in our stock blocks and insert these into the stems of the
seedlings with the exception of the three mentioned above.

With the exception of weed control, re-budding or grafting in
February trees that didn’t take, not much more happens culturally
until early the following March. We then cut the seedlings off just
above the bud, which is about 2’ above the ground line, shred up the
prunings and broadcast them and an application of fertilizer ap-
propriate to the field and crop.

We have found that the caliper of the tree which develops from
the bud inserted the previous August 1s directly related to the
nutrient level in the soil and plant sap at the time the bud breaks.
No deficiency then can be made up by extra feeding later on though,
of course, later feedings will be necessary in most cases.

Cultural practices during the spring and summer involve
weeding, watering and cultivating the soil, staking, tying, shaping
and pruning the trees, watching for pests and diseases and spraying
to control them. Further steps in our cycle are harvesting, grading,
storing, selling and shipping, which are important because they are
more vital than anything else we do. So much of the year’s work in
our trees depend upon understocks. Producing these is a separate
operation that follows its own routine.

Well ahead — two years at least — planting plans are made. On
this basis seeds are ordered or harvested at the proper time. The
seeds are properly stored after they are received. Some are dried
and stored in closed containers at room temperature. Others are
kept slightly moist in a cooler and a few are frozen.

Seed coat dormancy can be overcome by hot water or by treating
with acid or in an abrasive drum. Embryo dormancy can be
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overcome by chilling or by chilling and warming a couple of times
to simulate seasonal changes. The -important thing is to ready the
seed so that it germinates promptly after sowing. Sowing some seed
in the fall and some in spring often results in at least one lot
escaping untimely frosts which Kkill even hardy seedlings if it catches
them 1n the cotyledon stage. Sowings are usually made on beds 4
feet wide, with sawdust used to cover the seeds.

From the time of germination we have found the ideal stimulant
to be “‘fertigation’ rather than applying dry fertilizer and irrigation
by turns. By adjusting a liquid mixture the first applications should
be as gentle as a tear and the danger of burning eliminated. The
reason for fertilizing seedlings at all is to get them up to optimum
size, Y4 inch, for most kinds. This is quite difficult in one season.

While this group may be more interested in the techniques and
finer points of propagation than in the business end of it I decided to
conclude with a few figures. We plant about 600,000 seedlings a year.
We sell about 400,000 trees. Seedlings’ cost $100—150 per thousand if
you buy them — more if you raise your own. Budding costs abou* 4.0
cents per tree — not counting the bud. It takes one steady employee
per 10,000 trees but we report on over 100 people who make more

than the minimum.

Wages and salaries add 75 cents to the cost of a tree, truck and
tractor fuel 2 cents, insurance 6% cents, sprays and fertilizers 7
cents, social security taxes take a 12 cent bite from the nursery and
a 12 cent bite from the employee plus other overhead expenses per
tree. These are a few of the out-of-pocket expenses. The cost of land,
buildings, machinery and the use of capital are not included
although, of course, they must come out of the sellmg price of the
tree.

DICK JOYCE: Our next speaker is Harry Lagerstedt, who will
be talking about winter grafting of walnuts, Juglans regia. He is now
a USDA research horticulturist working out of Oregon State
University at Corvallis and is res]iyonsible for research with nut
crops in Oregon. Dr. Lagerstedt.

DICK JOYCE: Are there any questions?

VOICE: 1 was trying to write down the factors that promote
callus growth in walnuts. Would you repeat these?

HARRY LAGERSTEDT: It is 82° F as far as temperature
goes, and then you have to have moisture — where there is no

Pl i, e eyt

pr. Lagerstedt discussed his experimental work in grafting of the Persian
walnut in Oregon.
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moisture there is no life. And aeration, which involves oxygen, and a
lack of light, and a lack of pressure at the union. These are the five
things.

HUDSON HARTMANN: Harry, how about patch budding
walnuts In the nursery row in late summer. Is that successful In
Oregon? |

HARRY LAGERSTEDT: No, it 1s not. It has been tried but we
have very poor luck. There is just no take.

HUDSON HARTMANN: It's a common practice in California
for nurserymen to make some slanting cuts around the trunk of
walnut trees close to the ground so the bleeding takes place there
instead of around the graft union. Was this used here ?

HARRY LAGERSTEDT: No, these slanting cuts at the base
have not been used. I know that a lot of Eastern amateur walnut
growers do this, too. It’s common practice in California. This
drilling of a hole through the trunk has worked very nicely for us
and we can continue to graft even during quite severe bleeding.

HUDSON HARTMANN: Another thing, what rootstock do you
now recommend for walnuts in Oregon?

HARRY LAGERSTEDT: We grow grafts solely on a rootstock
called Manregian. It is a Juglans regia, or Persian walnut, which
was located in Manchuria. So they’ve combined the Manchurian and
the J. regia to make the rootstock name, Manregian. If we graft on
the black walnut in Oregon, ultimately we wind up with ‘‘black-
line,” which is a breakdown at the graft union. So we’re limited to
this particular rootstock. Actually, we have very few walnut nur-
serymen in Oregon and I think it is a rather risky business.

VOICE: Has Carpathian stock been used much?

HARRY LAGERSTEDT: Carpathian rootstock has not been
used. There were some tests made around 1952 to 1954 comparing a
large number of rootstocks for walnuts and out of this, the
Manregian rootstock was the one that was chosen and we stay with
1t pretty much.

VOICE: Have you done some work on budding and grafting
filberts?

HARRY LAGERSTEDT: Yes, my primary effort is with
filberts. T have done a great deal of work with this. Budding is
practically impossible with filberts. We’ve had a great deal of
trouble. As soon as we get a very small piece of tissue, it seems to
dry out and we just cannot maintain it. Even if it looks like we get a
take with a filbert bud, whether it is our rainy winters or whatever it
1S, by spring we have nothing. Now we can graft filberts. It has been
a hit or miss thing, but I think through some of our efforts we’re up
maybe 85 or 90% in commercial filbert grafting. However, it is not a
common practice in Oregon. There is no nurseryman doing this at
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the present time. We are extending this practice to nurserymen by
going out into their nurseries, planting out rootstocks and doing the
grafting for them to show them and carry them along. But one of the
problems with filbert grafting is that there is no accepted rootstock
at the present time, another whole problem.

VOICE: How about Turkish hazel nuts?

HARRY LAGERSTEDT: Well the Turkish hazel nut has been
used but when you grow our primary variety, Barcelona, on Turkish
hazel, after about 20 years or so, production declines. So Turkish
hazel nut has not found a great deal of favor as a result. It is an
excellent rootstock as it does not sucker, which the European hazel
does. We are now crossing the European and the Turkish hazel to
try to come up with a happy compromise.

HUDSON HARTMANN: How is the propagation of filbert by
leafy cuttings under mist working out?

HARRY LAGERSTEDT: This can be done roughly between
June 15 and July 15. We find the critical thing is that the terminal
must be growing. If the terminal bud has set, all we get is callus and
no roots. Now, we put so much water on these cuttings that we tend
to rot out the lateral buds and at the end of the propagating season,

we wind up with a rooted stick. We have no growing point; this has
been our biggest problem. We're trying to control the mist so we
have enough mist to keep the cutting alive yet not rot out these
lateral buds. We can root them, however, about 60 to 65% con-
sistently. IBA is essential for this.

VOICE: You might try to use some air pressure with the water
to produce a fine, foggy mist.

HARRY LAGERSTEDT: To reduce the quantity of water. Yes.
Well, that’s a very good idea. I appreciate that. We went the other
way using a Solatrol to try to just put just barely enough mist and
fry to control it rather than use just a straight mechanical control.

DICK JOYCE: Our next speaker this morning will be
discussing the propagation of dogwood. Les Clay is a graduate of the
University of California, 1956; he’s been in the nursery business
since then and is mainly interested in cutting propagation. He lives
in Langley, B. C., Canada. At this time we would like to welcome
Les Clay talking on the propagation of dogwood.  Les.
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PROPAGATION OF DOGWOODS

LESLIE K. C. CLAY

Les Clay & Son Ltd.
Langley, B. C., Canada

Dogwoods may be propagated in a number of ways. As my
prime interest lies in the propagation of dogwood by cuttings, I will
briefly touch on the other methods first.

Seeding. Species such as Cornus nuttallii and Cornus florida
are best raised from seed which should be gathered in early fall just
as the colour begins to change. Best results are generally obtained if
seed 1s sown in early fall in rows or prepared beds outdoors and
covered with a thin layer of sand. No further winter protection is
required. The seed should germinate evenly in the early spring,
producing a good stand of 15 to 24 inch seedlings by the end of the
first season. If the seed cannot be planted in the fall and must be
stored for spring planting, stratification is required to break dor-
mancy. With spring-sown seed, germination is patchy; in some
cases the seed may lay dormant and come up the following year.

Layering. Cornus alba and varieties, Cornus florida varieties,
Cornus kousa, and Cornus stolonifera and varieties may all be
produced by layering. Stock plants for layering should be headed

back rather severely to promote the growth of a large number of
shoots suitable for layering. The shoots are layered in a circular
pattern out from the stock stock. The shoots are bent down, given a
slight twist, and pegged securely with the terminal portion of the
shoot rising at right angles to the ground, then covered with 3-4’’ of
soil and left until the following spring by which time the layers
should be rooted. They are then separated from the stock plant and
field planted.

Grafting. One year Cornus florida seedlings are used as un-
derstock. These are potted in the fall and allowed to become
established in the pot. Prior to grafting, the understock (preferably
about pencil thickness) is cut back to a stump several inches in
length. The scion, of at least two nodes and approximately six inches
in length, (preferably from older basal growth) is placed on the
understock by means of a side graft. Cotton twine or grafting tape is
used to secure the scion to the understock after which both should be
dipped in molten wax. The new grafts should be placed in a cool
house to permit slow callusing, which forms a stronger union than if
the plants are allowed to callus quickly at higher temperatures.

Budding. Cornus florida seedlings used for understock are
planted out in field rows prior to growth commencing in the spring.
By mid-summer the seedlings should be of sufficient caliper and
well enough established to permit budding. A ““T”’ cut is made as
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close to the ground as possible and the bud inserted and bound in
place with a budding strip. Care should be taken not to bud while the
growth Is too succulent, with too great a sap flow, else the inserted
bud may flood out. The following spring, the top of the understock is
cut off 2 to 3 inches above the bud. The young shoot as it develops
may first be tied to the stub of the understock, then later staked to
protect it from wind damage. The union between the bud and un-
derstock during the first growing season 1s very weak and unless
staked the bud may be blown off by a strong gust of wind. Any
shoots developing from the understock should be removed. Varieties
grown in this manner are Cornus florida ‘Rubra’ and cultivars,
Cornus nuttallii ‘Goldspot’ and Cornus ‘White Wonder’ (Cornus
nuttallii X Cornus florida). Cornus florida ‘Rubra’ will make 2 to 3
foot plants the first year, while Cornus nuttallii ‘Goldspot’ and
Cornus ‘White Wonder’ will produce lightly branched whips of 3 to 5
feet in length.

Cuttings. Many dogwoods propagate easily by cuttings. The
cuttings are taken in late June and July and placed in flats con-
taining a medium of 1/3 sand, 1/ 3 peat moss, and 1/ 3 coarse
perlite. The cuttings are 4 to 6 inches in length and are cut just
below the bottom node. Lower leaves are removed prior to hormone
treatment. On species such as Cornus alba and cultivars and Cornus

stolonifera and cultivars, we use Seradix No. 2 powder (0.3% IBA).

The flats of cuttings are placed on bottom heat at 72° F and under
intermittent mist controlled by a moisture leat. These varieties root
easily within a three week period and if immediately potted or set in
the field will put on considerable growth by fall, making 8 to 12 inch
plants. Tip cuttings of the current season’s growth are used;
however, if the shoots are long enough, sub-terminal cuttings may
also be used, as these root just as easily and make bushier plants.
With varieties such as Cornus florida and cultivars and Cornus
kousa, cuttings are made in the same manner as above with the
addition of a wound ' to 34 inch in length on one side of the stem
prior to hormone treatment. These varieties are treated with
Seradix No. 3 powder (0.8% IBA) or Jiffy Grow diluted 1:5. Where
Jiffy Grow 1s used the cuttings are given a quick dip to the depth of
the wound. Rooting, while somewhat slower than Cornus alba and
Cornus stolonifera cuttings, will be in evidence within 5 to 6 weeks.
With these varieties I have found it better to let the cuttings go
dormant in the flat prior to potting. If potted prior to fall dormancy
we have had difficulty in getting the potted liners to break into
growth in the spring whereas, if potted after they become dormant
no difficulty has been encountered. In fact, a large number of
Cornus florida and cultivars even produce flower buds and flower
prior to coming into growth. Some of the results we have achieved
are shown in the following table.

117



Table 1. Results obtained in rooting cuttings of various dogwood
species and cultivars.

Hormone Number Percent
Variety Cuttings Treatment Rooted Rooted
Cornus alba 1,260 Seradix No. 2 1,230 97.7
‘Elegantissima’
Cornus alba 1,440 Seradix No. 2 1,394 96.8
‘Gouchaulti’
Cornus alba 200 Seradix No. 2 196 98.0
‘Variegata’
Cornus stolonifera 300 Seradix No. 2 295 98.3
‘Flaviramea’
Cornus florida 300 Seradix No. 3 239 79.6
Cornus florida 290 J.G.1:5 2927 78.3
‘Rubra’
Cornus florida 290 J. G.1:5 217 74 .8
‘Cherokee Chief’
Cornus florida 390 Seradix No. 3 264 67.7
‘Sweetwater’
Cornus florida 290 J. G.1:5 186 64.1
‘White Cloud’
Cornus kousa 200 Seradix No. 3 109 54.5
Cornus kRousa 300 J. G.1:5 193 64.3
‘Chinensis
Cornus 60 J. G. 1:5 4 6.6
‘White Wonder’ ~
Cornus nuttallii 120 J. G.1:5 0 0.0
‘Goldspot’
Cornus contro- 60 J. G.1:5 0 0.0

versa ‘Variegata’

While the results obtained were not subjected to statistical
analysis, I think some differences appear within the. Cornus florida

and cultivars and Cornus kousa. Jiffy Grow gave slightly more
consistent results. The rooting response of Cornus ‘White Wonder’

(Cornus nuttallii X Cornus florida) was slight with only 4 rooting out

of 60 cuttings and then with poor quality roots. No rooting was ob-
tained on either Cornus nuttallii ‘Goldspot’ or Cornus controversa
‘Variegata’. However, this may have been the result of poor timing

as these cuttings were taken in late July.
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VOICE: When you layer, do you wound the layer or do
anything to it?

LES CLAY: Well, for the varieties that we have used, no
wounding was required.

VOICE: What type of growth do you get from your cuttings of
Cornus florida Rubra and things like that after you .root them?

LES CLAY: We find that taking them from cuttings, we get a
good saleable plant in three years. It’s about comparable to a two-
year-old budded plant that’s had two years of growth. But the
overall picture is that you still have to grow the understock for one
year so 1t makes the total plant age three years also. Now another
interesting thing that we found with a lot of these C. florida varieties
1s to let them go completely dormant prior to potting; by the
following spring, when they start to grow, many will have flower
buds and will come into flower before they start vegetative growth.
It looks rather odd to go into the house and see a bench full of small
plants three or four inches tall, all covered with flowers.

AL ROBERTS: Do you get strong orthotropic growth; that is,
upright growth, from these rooted cuttings like you would get from a

strong bud?

LES CLAY: I think the growth is maybe a little slower than
from budding but we do develop a fairly straight stem.

DICK JOYCE: Our next speaker, Ivan Arneson, grows fruit
trees, shrubs, deciduous azaleas, and various understocks. If you
want to see a nursery where things are not just grown, but they are

manicured, then his nursery is the place to go. Ivan Arneson:

PROPAGATION OF CERTAIN FRUIT
TREE UNDERSTOCKS

IVAN ARNESON

Arneson Nursery
Canby, Oregon

My first experience in growing trees in the nursery involved the
use of seedlings as practiced by most nurserymen at that time. Back
In the 1940’s Dr. Al Roberts brought in some of the East Malling
apple understocks from England and naturally I became interested
in them. I started with the East Malling and later on used the
Malling Merton apple stocks, the quince ‘A’, and the Mazzard ‘F-12-
I’ cherry. Since, we have added St. Julien plum, filbert and
Provence quince, as well as cherries, and pear stocks.

The suggested way to propagate these was by layering in stool
beds. A lot of experimenting was done in the years following to
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determine the best way to propagate these. I will try to elaborate on
some of the procedures.

To get a bed fast we planted the stools about 172 feet apart then
staked them down at about a 45° angle with wire. As the side limbs
grew they were covered with dirt or sand. Later sawdust was found
to be a better medium than dirt. A mistake that was sometimes
made was to graft these new stocks on a nurse root thus permitting
the spread of virus. Sometimes I found trees that looked different
than the stock it was supposed to be so I would rogue these out. I am
glad I did as other growers found a mixture in some kinds later on.

It is a good practice to level the soil some to aid cutting and
keep the stools even. If there are insects or diseases in the ground it
1S best to fumigate. I have used Terramycin or Morsodren as a
drench just before or after planting cherry stocks. In the winter we
now plant the trees 2’ to 4’ apart using small trees about 2/ 16’ to
3/ 16” in diameter. Rows can be planted from 40” to 5. We are
using 4’ rows for most of our plantings. Sawdust can now be used to
cover the new plants to induce rooting and hold the moisture near
the plant. Little needs to be done until cutting time in winter except
water, cultivate, and spray.

INSECT AND DISEASE PROBLEMS

Insects

1. Woolly apple aphid (Eriosoma Ilanigerum). Parathion was
recommended and worked quite well, but aphids are stubborn and
would stay in the ground. A Parathion emulsion works better. We
have also tried Cygon.

2. Eriophyid mite in apples. Lime sulphur is good for new plantings,
but for young growth we use Kelthane with good results.

3. Apple leaf skeletonizer (Anthophila pariana). This is seldom a
problem; any good spray for chewing insects should work.

4. Nematodes. This has never been a problem with us. We think 1t is
partly due to using clean sawdust as a muich.

5. Strawberry root weevils (Brachyrhinus Spp.). These are easily
kept under control but to eradicate is something else. Ten pounds
(a.i.) of Aldrin, or DDT and Aldrin, or Lindane (or BHC) as the
weevils emerge in May are the best treatment we have found. A
second application may be necessary if a later brood emerges.
We used a liquid Lindane once and got burning of the plants.

Diseases.

1. Leaf spot of quince (Coccomyces hiemalis). Cyprex gives good
results. See that it'is put on in time.
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2. Powdery mildew (Podosphaera leucotricha). In apple, Karathane
should do the job. The last two years we have used Parnon.

3. Viruses. Use virus-clean stock if you can get it.

4..Crown gall (Agrobacterium tumefaciens). A very stubborn
bacterial disease that is almost impossible to eradicate,
especially in the cherry stool beds. For cherries use clean ground
and clean plants. We have used Terramycin and Morsodren as a
drench either before or just after planting. Our new plantings
show no galls. In the older plantings we rogued any plant that
showed galls, treating the area around with Terramycin or
Morsodren. Lately we are trying such things as Terramycin,
Bacticin, Morsodren, Clorox, and Elgetol. Almost no galls have
appeared where Bacticin or Elgetol have been used.

5. Root rots. With as much water as is used to induce rooting,
decays could develop below the sawdust. A copper compound 1s
effective. Collar rot has not shown up in our area.

CARE OF ESTABLISHED STOOL BEDS

In the spring of the year, after danger of frost, the sawdust
(about 1’ to 2’ deep) should be removed from the crowns of the
stools. Parathion for aphids could be used now. As the stools begin to
grow one should follow with sawdust covering the new shoots to 3"’
to 4’ of the top. Keep this up until the plants are covered from 6’ to
9’ from the crown. At the same time see that enough water is used
to keep the sawdust wet, especially near the plant. Keeping the sun
off and using reasonable amount of water seems to induce rooting
the most. Too much water can cause poor rooting. In the Willamette
Valley we feel we have good climatic conditions for rooting. Cool,
damp, fall weather will add a lot of roots to the stools.

After removing the stools we cover the plants an inch or two to
avoid freezing; this will be left until the sprouts begin to grow in the
spring. Timing is critical. If opened too soon they freeze. If too late
the stools will be damaged.

MACHINERY USED IN GROWING UNDERSTOCKS
IN STOOL BEDS

Machines to apply sawdust have been constructed all the way
from worked-over manure spreaders to well-planned hoppers with
spreaders and levelers.

Removing the sawdust and cutting the finished product is time
consuming and expensive. At first, hand clippers or loppers were
used; now circular saws mounted on wheels or tractors have been
used with satisfaction by some propagators. A single mower type of
sickle or a double sickle is used by some with equal satisfaction. A
chain saw with a thin bar is a fast cutter, but leaves the tree a little
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ragged. Most of these require that the ground be level and the stools
even in elevation. I am sure other machines are used and the field is
wide open for those with a mechanical mind to develop more.

CUTTINGS

We have used only what we consider easy-rooting hardwood
cuttings such as ‘Myro 29C’°, ‘Marianna 2624’ and ’4001’, quince, and
‘St Julien A.’ These are taken in December or January and put in
the ground as soon as we can after cutting. As a rule, no hormones
have been used. We used Benlate on ‘St. Julien A’ with good results.

In closing let me say that one of the most frustrating problems
is to have a stool bed well established and then find that the demand
has changed to another stock. This is a good challenge to the young
at heart to stay in the propagating business.

TED VAN VEEN: This section of the meeting will be
moderated by Bruce Briggs. Bruce, as you know, is our In-
ternational President and we always enjoy having him at the
meetings. Bruce, will you take over now?

BRUCE BRIGGS: Thank you, Ted. It’s always an honor to
participate in the meetings. I appreciate being asked to moderate
this session. I would like to recognize the many students that we
have here today. Some of you professors who are here, if you get a
chance, don’t hesitate to go over and talk to them because these
students may be our future nurserymen. So make them welcome.

So let’'s get started on our ‘‘Chemical Aids to Propagation.”
First of all, we have with us Dr. Charlie Pfieffer. Charlie is from a
background of nursery work. He went on later to become a professor
at Washington State University. Later he left this field and is now
with the Soil and Plant Laboratory. We are certainly indebted to
have Charlie working in our profession. We need his help badly and
we appreciate every bit of it. He’s. going to talk on water
quality.  Charlie:!l

BRUCE BRIGGS: Thank you, Charlie. I’'m sure you remember
on the tour yesterday afternoon at Wood’s Nursery we looked at all

those small tubes in the greenhouse containing Douglas fir seedlings.
Fd Wood is fortunate to have a lady who lives there and she must

I Dr. Pfeiffer discussed the relations of water quality to propagation and
plant production.

122



work there 24 hours a day. She takes care of the place when Ed is
gone which must be a lot of the time. But anyway, she is real for-
tunate to be able to work there with Ed. She is going to talk on the
use of penetrants and what they are doing with them.  Louise
Zachry :2

BRUCE BRIGGS: Thank you very much, Louise. Our next
speaker here is from Hazel Dell Gardens, Canby, Oregon. We have
Myrtle Fish, who will talk on supplemental hormone ap-
plications. Myrtle:

SUPPLEMENTAL HORMONE APPLICATIONS

MYRTLE FISH
Hazel Dell Garden Nursery

Canby, Oregon

I have been asked to tell of my experiences in propagation and
what I have learned through the years. I have had very good
teachers in starting out. Ray and Irene Burden were very patient as
I was learning. It has been a lot of fun and hard work. I have found,
though, that there is more to propagation than just powdering the
cuttings and sticking them. Along with bottom heat in the bench and
watering, it all makes for good rooting; at least that is what I keep
teling myself. We do have our losses, which makes us try harder
the next year. Most cuttings root quite readily, but we do have some
stubborn ones, at least they have been for me. We do a lot of ex-
perimenting with Jiffy Grow and the combination of Jiffy Grow and
Hormodin powder.

Camellias usually root quite readily, although there are a few
that are quite hard to root, as we root between 80 and 90 different
varieties; there are always a few that are either slow to root or will
not root at all. After putting them in with No. 3 Hormodin powder,
we let them set for six weeks, then spray with a light application of
Jiffy Grow 1:5; too heavy an application will retard the root growth.

2Louise Zachry discussed the use of penetrants in stimulating hormone ac-
tivity.
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In this case, the roots come out about ¥4 to % inch long and are very
thick looking. They do not grow longer, they just seem to sit there;
so a light application is very important. There are some varieties
that always root quite readily so I usually just skip over them. The
very hard to root varieties are put in with No. 3 Hormodin and let
set until they start callusing, then we pull them up, remove the
callus and put them back with No. 3 Hormodin again. The second
time they root excellently. I have tried using a solution of Jiffy
Grow, but haven’t found one that produces better results. I do
believe one should do his own experimenting before trying this
solution on a large scale. t

We have experimented with Arbutus unedo, as it has been a
problem to root. We found that by taking the soft tip cuttings in the
spring and putting them in with No. 3 Hormodin powder, under mist,
they have done very well. Another hard-to-root plant is Parney
cotoneaster. I use Jiffy Grow, 1:5, on these cuttings. This seems to
do a pretty good job and we get many more roots.

By using mist spray in the summer time, we have found that
many cuttings, which we had been rooting in the fall and winter, do
just as well and sometimes better. When starting out using mist, we
used the electronic leaf type, but found we were gett<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>