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Last year Dr. John Mahlstede ol JTowa State College carried out a
research project for the National Mail Order Nurserymen’s Association
on the shipping and livability ol hardy perennial plants. Perennials of
several varieties were purchased from 20 mail order nurseries, without
their being aware that the plants were being tested Ditlerences 1n
shipping methods, the type ol plants sent, and the hvability of the
material when planted under ordinary conditions, were all carelully
studied and compared One ol the rather unexpected highlights ol the
test was a disclosure that potted plants almost invariably shipped better
and had a higher survival than dormant bare-root plants, no matter
how such plants were stored, packed or shipped. These weren’t exact-
ly joytul tidings as lar as the mail order industry was concerned, for
potted plants cost more to grow, more to pack and more to ship, than
dormant bare-root material. But in this age in compettion, the ulti-
mate factor that determines who stays in business, and who doesn’t, 1s
customer satistaction. The mail order nurseryman i1sn’t the only mem-
ber of the trade who should protit by these particular research lindings.
Anyone 1n any wholesale or retail segment ot the nursery trade, who
produces and ships hardy perennials could well look to his own house.
The same hindings will also probably apply in his case.

New the potting ol perennials isn’t a new idea born in this age
of rockets and sputimiks. Various types ol perennial plants have prob-
ably been potted ever since the invention of the potter’'s wheel. In
comparitively recent umes, three firms in the United States have made
clay pots continuously tor over 100 years. Whether they are all in busi-
ness at this time, I de not know — they were or are — A. H. Hughes
& Co., |. M. Thortburn Company and D. Landreth and Co. Prior to
1864, common llower pots throughout the world, had always been made
by hand on the potter's wheel, which was propelled by toot or hand
power. William Linton ol Balumore, Maryland, pertected and pat-
ented the first llower pot-making machine about 1865, Since that ume
steady improvement has been made 1n the preparation ol the clay and
the manutacture ol the pot. Today, we have avallable throughout the
country, a smooth, well-made clay pot, in a complete line ot standard

S1Z€s.
In the matter ol the production ol potted hardy perennials for mail

order sales, however, clay pots have distinct disadvantages and limita-
tions. One, they are heavy and the handling ol large numbers of them
entails continued movement ol a great deal of weight in pot alone.
Two, they break easily and must be handled with a great deal of care.
Three, becausce they are porous they are a haven lor nematodes and the
spores and bacteria of many plant diseases. Four, because ol this same
porosity, they are very ditficult to sterilize, expensive steam sterilization
under pressure being about the most satislactory method. Five, be-
cause of the necessary thickness ol the pot walls, the pots themselves
take up a very great deal of bench, frame, or bed space. Six, plants
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cannot be shipped in the clay pot that they are grown in because of the
weight and fragility ol the pots. Plants grown in clay pots, must be
knocked out, wrapped i paper, or reset in paper shipping pots before
boxing for shipping. This entails a considerable expense in time and
money, and in addition, 1s apt to loosen many ol the pot balls, so that
the customer 1s very likely to receive a bare root plant and a handful ol
lese” loam. |

Belore proceeding further with this talk, I would like to make one
necessary differentuation. The subject assigned o me 1s “New Con-
cepts 1in Pot Culture ol Hardy Perennials.” This talk, therelore, will
deal entirely with perennials grown 1n pots, as differentiated trom per-
ennials grown in what 1s generally known as a container. For present
purposes, we will deline a container as being 6 inches or larger, made
ol tar paper, such as Cloverset pots, and Mennipots, or metal containers
ot one sort or another

I deubt there are many [irms that ship all, or even any large per-
centage ol their hardy perennial production, either wholesale or retail,
in or knocked out ol pots, because of the dilliculties already mention-
ec, plus the added expense of the weight ol the soil in the pot balls.
In our own firm, the shipping of potted perennials 1in volume really
began quite a few years ago when we decided that small potted chrys-
anthemums [rom soltwood cuttings, or stolon pieces, gave lar better re-
sults 1n the hands ol the customers than over-wintered, ficld grown
plants. Also, 1t was no easy trick to succestully over-winter lield grown

chryanthemums 1n storage in those days when we had little in the way
ol relrigeration.

As 1s true ol any procedure, there were some objectionable teatures
to growing and shipping potted chrysanthemums, and we started at
once to try to overcome them ‘There were the previously mentioned
dithiculties caused by the use ot clay pots, plus the added cost ot hand-
ing and postage caused by the weight of the potting loam  We learned
that during the second World War, the Army had developed the use of
ground sphagnum moss as a light weight potting medium, in order to
lly large quantities ot experimental plants in airplanes. We began
potting chrysanthemum rooted cuttings, or rooted stolon pieces in a
sphagnum moss potung medium lertihized as nceded with liquid ferti-
lizer, with very satislactory growth results. The plants grew as well, or
better than in ordinary potting compost, and the pot ball weighed about
I/5 as much. It was at this point that we experienced a new ditficuty,
however, in that many of the plants when wrapped and packed, reached
the customer in a rotted condition, seeming to rot at the base of the
plant, and 1n the section 1in the moss. From Dick Fillmere, who was at
the Arnold Arboretum at the time, and who was growing test plants in
a2 moss medium ftor shipping to other research centers throughout the
world, we learned the source ol our trouble. We do not fully under-
stand the processes, but 1t seems that when the entirely organic sphag-
num moss in the pot ball 1s entirely enclosed in a shipping container,

heat 1s generated, and anaerobic bacteria multipy and cause deteriora-
tion ol the solt plant stems in short order. Mr. Fillmore suggested the
addition ol lhinely ground styrotoam to the potting medium of about %4
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volume. These 1nert plastic particles would separate the ground sphag-
num moss particles and prevent the trouble that we were having. It
worked, and we have used a mixture of %4 fline ground styroloam and
% ground sphagnum moss for small pots and soft stemmed plants ever
since.

The next problem we tackled was the pot itself. We not only
wanted a pot i which we could grow and ship chrysanthemums, but we
wanted that same pot lor general all-purpose use, and re-use. We want-
ed a cheap, and thus expendable, light weight pot that could be easily
stertlized, and re-used 1l desired, which would take up less space in the
bench than a clay pot, and which would provide proper aeration and
moisture drainage to produce plant growth as good or better than a clay
pot. That was a large order At that time, we were growing in a 2%
clay rose pot. We knocked the plants out ot them, dropped the plant
balls into Neponset shipping pots, and wrapped the plants 1in waxed
paper tor shipping. It scemed to us this method was unnecessarily
slow and expensive, The practical solution seemed to be to grow and
ship 1n the same pot.

About this time many new type pots were coming on the market,
and we tried all ot them — aluminum, plastc, compressed pulp, com-
pressed peat, dehydrated compressed cow manure, tar paper, Dixie cup
types and heartwood bands.  As soon as a new pot came out we bought
a sample lot and started testing. We have tested better than 25 dif-
ferent types ol pots. None of them would fulfill all of our require-
ments. From most ol the pots we could not get the growth that we
could with clay pots. Others were too thick and clumsy. Many ot the
compressed pulp, peat and cow manure pcts eventually absorbed water
and became too heavy, or disintegrated beftore we were ready to ship.
In addition, we found the cost too high with some, many of them could
not be sterilized and reused, and some that apparently should be the
pertect answer to our problem, would not produce plant growth that
would begin to compare with that ol a clay pot. We finally narrowed
down to plastic and aluminum, as it seemed that one ot these materials
ought to provide the pot that we were seeking. Plants would not grow
well, however, for any length of time, 1n either aluminum or plastic 2
rose pots. Finally, we decaded it might be a matter of aeration, and cut
a series ol slits 1n a quantity of aluminum and a quantity ol plastic 27
rose pots The aluminum pots never did quite make the grade, and we
suspect some toxicity from the metal. The ventlated plastic pots, how-
ever, preduced plant growth as good as that of a clay pot, or better, had
less moisture loss from the potting media, yet lost excess water quicker,
and fullilled all the requirements previously enumerated. We now
erow practically every plant we pot in this ventilated pot, including a
(ull linc ol house plants, and our softwood cutting deciduous liners.
We have over a million in use at the present moment and would not
trade them lor any pot on the market.

We still were bothered with the bottom leaves of the potted chrys-
anthemums turning brown and dropping olf in shipping belore they
reached the customers. Through research done for a sponsoring group
of Iowa Nurserymen by Dr. John Mahlstede of Iowa State College, we
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learned that we should not use waxed paper to wrap the plants, but
that the proper material to use was polyethylene {ilm. We also learned
that polyethylene lilm should not be wrapped around the chrysanthe-
mum plant itself in shipping in moderately warm to warm weather.
We now drop our plants growing i a sphagnum and styroloam pot-
ting media 1 a ventilated plastic pot, into a polyethylene boot, which
just encloses the pot and the pot ball. We snap a rubber band about
the boot to close 1t over the top ol the pot,and thus the chrysanthemum
plant itsell 1s open, and the pot and pot ball are enclosed 1in a polye-
thylene container to retain the moisture in the pot ball.

We next tackled the label problem You know the trouble con-
nected with trying to label pot plants and keep the labels where they
beleng as well as I do. 1 you stick labels into the soil in the pot,
they get knocked out. Olten you can’t attach them to freshly potted
stock because the plants are too small, or there 1s no place to hook or
tite them. I you wait until you ship the plants to label them, you have
to stick the labels somewhere 1n the package, or tie 1t on some place.
Labels olten get lost, plants get mixed up, and there seems to be no
sate way out of the mess. It seemed to us that where we had our plants
growing in' the same pots i which they were going to be shipped to the
customer, we ought to be able to label the pot somehow. We finally
hit upon the idea of printing the plant namecs, continuously, on rolls of
paper-backed adhesive tape. By spacing the prinung properly, and
using a good tape dispenser, we were able to chop labels ofl a roll ot
tape as last as we could use them. Due to the tact that the pots are
plastic, and no moisture can get behind the tape, 1t sticks to the pot
indetinitely. As it works now, 1l we are potting 1000 plants ot a variety,
we stick labels on 1000 pots before we start potting. That method has
several advantages When all the labeled pots are used, we know with-
cut further counting that we have 1000 plants potted. Also, from the
moment that the plant goes into that pot, there is absolutely no pos-
sibility ol further contusion regarding the variety of the plant. It 1s
permanently labeled. Ol course, 1t you have a heavy loss ot potted
plants, you automatcally lose the labels too, but we think that such
losses are entirely over-weighed by the many advantages of the system.
Now 1f any ot our plants are not true to name, we know that the mix-
up had to occur prior to the potting, and there is tar less chance ol that
than there 1s ordinarily, ot mixups alter potting.

One thing stll bothered us and that was the tertilization ol our
potted matertal. We used to terulize upon potting and then repeat
in a hit or muss fashion as the plants began to look hungry. Finally,
we bought a Solubridge Electronic Soil Testing apparatus, and it is onc
of the best purchases we ever made. As we began to use 1t, we im-
mediately realized that without some such device, it is impossible to
properly teed plants We lound that in waiting as we had belore, un-
t1l the plants looked hungry, we were waiting far too long and it took
the plants a long time to regain their vitality, atter the periods of starva-
tion that were being imposed upon them. We also found that it you
lertilized regularly with no information as to what is going on inside
the pots, otten in cold, cloudy weather, dangerous build-ups of nitro-
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oen, can occur. We found that in 2”7 rose pots, where either compost or
sphagnum is used, that most ol the available nutrients are leached out
in three waterings. We now soil test everything regularly and lertilize
accordingly.

It seemed as though there ought to be some sort ol a delayed ac-
tion, slowly available fertilizer, that would cut down the need lor tre-
quent fertilizings, and therclore, cut costs. When Uramite and Bor-
den’s 38 came out, we immediately tried them. We have a test lot of
plants fertilized with Uramite started May 1, 1957. These plants show-
ed 25-30 PPM available nitrogen (Spurway system) when we started,
and still show 25-30 PPM. Our tests with Borden’s 38 have not been
underway as long but also continuously show 25-30 PPM. We think
this is the answer to our fertilizer problem, and if so, 1t will tremendous-
ly lower our fertilizer and labor costs. As with any other operation,
this method ot fertilizing is not perlect, nor entirely sale. In our opin-
ion, without a good soil testing unit, used regularly, this slowly avail-
able fertilizer can be extremely dangerous to the plants, as some users
have already found out. I recall that alter our trials with one ot these
fertilizers had been under way tor a couple of months, and progressing
very satisfactorily, the available nitrogen content in the pots suddenly
shot up to the danger point. We immediately watered the pots heavily,
and leached out the available nitrogen. That is when we learned what
could happen 1n cold, cloudy weather with these slowly available ferti-
lizers, and that, when using such compounds, you must be particularly
careful 1n your soil testing during such weather conditions. We also
learned that a partcularly dangerous situation will arise during cold
cloudy weather, 1l there 15 an unbalanced nutrient relationship m the
potting media, particularly if the media gets low in potash.

After we thought that we were pretty well along with our chrysan-
themums, we began to grow the Hardy Aster varietics the same way,
and were equally successtul with them. We also grew Aitemesia Silver
King, Helianthus Loddon Gold, and Heucheia varieties by this method
It 1s our belief that we can eventually expand this method of growing
perennials to incude most of those we list.

We have often been asked if growing plants in sphagnum moss
caused any trouble after the plants are planted in the tield. I have
often gone up and down rows of chrysanthemums in which part ol the
plants were trom sales stock grown in sphagnum moss, and part were
grown in flats ot loam for planting, and were cut out in squares and
planted along with the potted material, and I have yet to be able to tell
which plant had been grown in the sphagnum medium and which had
been grown in the loam. A plant that is seriously pot-bound 1 a sphag-
num medium will react the same way as a plant that 1s seriously pot-
bound 1in lcam when knocked out of the pot and planted directly into
the field. Unless the roots arc torn up somewhat, and are spread out a
bit, the plant 1s going to have a troublesome time growing, and always

will have a ball of roots at 1ts center.

According to our cost accounting figures, our growing, processing
and shipping costs for field grown perennials shipped dormant and bare
root, break down as follows: (1) Growing in the licld — 44.809, ot

66



the total growing and shipping cost, not including postage. This in-
cludes: propagation stock, payroll, depreciation ot trucks and equip-
ment, maintenance and repairs ol trucks and equipment, employee -
surance, payroll and property tax, rent of land, water, light and power,
tuel, truck and tractor operating expense, and truck licenses. (2) Pro-
cessing expense — 36.599 of total cost of production and shipping,
net mcluding postage. Processing expenses are the preparation of plants
tor shipping, and the storing ol material until needed for shipping.
They include: payroll, processing supplies, maintenance and repair ot
equipment, employee insurance, payroll and property tax, rent, water,
light and fuel. (3) Shipping costs — 18.569% of total production and
shipping costs, not including postage. Shipping costs include: payroll,
shipping supplies, maintenance and repairing of equipment, employee
insurance, payroll of property taxes, light and fuel.

In all probability, hardy perennials cannot be grown as cheaply as
potted plants, as they can be in the open ftield. We do not have a cost
breakdown on the pot perenmal plant phase of our business, but per-
haps the dillerence 1in cost between pot grown and field grown peren-
nials may not be so diflerent when you stop to consider that the process-
ing ol a dormant perennial costs almost as much as the growing ot it.
There 1s very little processing cost ol a potted perennial. Shipping
costs, of course, would be considerably higher. On the other hand, the
more [avorable appearance ol the potted plants when received by the
customer, and the increased livability, have a considerable value, 1t
seems to me. I believe a very sizeable hike could be made in the price
of ordinary perennials potted against dormant stock and the customer
would willingly pay the difference. Such an increase would no doubt
cover the increased cost of producuon and shipping, and also increase
the profit per plant.

PRESIDENT VANDERBROOK: Thank you very much, George,
for a very mformative discussion 1 am sure all of us here are some-
what amazed at the strides that have been made 1n growing and pack-
aging plants lor dissemination and shipment.

As we are running very short on time, we will only allow five or ten
minutes tor questions. 5o il you have specific questions tor either one
ol the panelists, please present them now,

MR. BELDON SAUR (Rocknoll Nurseries, Morrow, Ohio):  Mr.
Rose, are your plastic pots available in any sizes other than two inches?

MR. ROSE: No, they are not. Making a mould costs about
$5,000 and you don’t make many at that price. Eventually, we hope to
make a three inch one.

MR. GEORGE BLYTH: Last year we [ound some roots coming
out of the slits in the sides of the plastic pots. Did you experience any-
thing like that?

MR. ROSE:  Yes, but we haven’t [ound that it hurt us much. May
I say that I am not selling pots since we developed them primarily tfor
our own use.

MR. BLYTH: When we shipped chrysanthemums this year the

plants all came out ol the pot by the time they got to the customers and
as a result we had an awful lot of complaints.
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MR. ROSE: Did you enclose the chrysanthemums in anything?

MR, BLYTH‘ Yes, we wrapped the root ball in plastic bags.
When we took the plant out of the bed I think likely they cut the
roots, which was the main part of the trouble. Some ol the pots that
were packed good and tight were better than the ones that weren’t pack-
ed so tight. Do you pack the pots good and full with moss-

MR. ROSE. Yes, we do. These pots are extremely thin since we
want them that way ftor lightness and cheapness. "T'here 1s one danger
when you turn a potter loose with the plastic pot who 1s used to the
clay type. He will break many before he finally develops the touch.
Since then we have found, and I imagine you have alse, that you do
not have to pound the plant in there like you were making a brick You
aren’t doing that. You are trymng to pot a plant. It you will pot 1t
gently, the way you should, you won’t get any breakage at all. Wc do

not pound the medium.
MR. BLYTH: How do you handle your shrub cuttings?

MR. ROSE: In the greenhouse bench we use only about a quarter
inch ot sand on which to place our pots containing the reoted cutungs.
Actually, you don’t have to use anything since they do not lose enough
moisture. For deciduous shrub cuttings which were rooted under
mist and then potted, we put them into outdoor Irames and work sand
in all around them lor winter protection. 'T'hey are entirely submerged
in sand up to the top ol the pot {rom late {all until the time they are

taken out.

MR. HOOGENDOORN (Hoogendoorn Nurseries, Newport,
R1I): Does that retain the moisture so that they can go ali winter

without watering?

MR. ROSE: Yes. They are out in frames and they Ireeze up.
No watering 1s needed

MR. HOOGENDOORN: I would like to ask Mr. Fisher, how he
handles Helleborus?

MR. FISHER: We do not have Helleborus as such, but as I stated,
one fellow in our area who grows a considerable quantity of the plants

puts the seed in flats of chopped sphagnum moss, holds them in his
deep cold house lor two or three months and then brings them 1nside.

He seems to have no trouble.

MR. ROGER SHERMAN (Elsberry, Missour1) : Mr. Rose brought
out his technique lor labeling potted perennials. I am interested in
knowing how Mr. Jones is labeling damp, band packs.

MR. JONES: Ordinarily lor the fellow who sells them at rctail
level we have devised lithograph colored, waterproot, wedge-shaped
paper labels. You do have the problem Mr. Rose spoke about, in that
those labels could be misplaced.

PRESIDENT VANDERBROOK:- Sorry, gentlemen, I have to n-
terrupt the question pertod. Our time is at such a premium we will
have to proceed with the next presentations I would like to have Mr.
Bill Cole come forward and take charge of the next panel.

Mr. Willlam D. Cole, The Cole Nursery Company, Pamnesville,
Ohio, took the chair. -
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MODERATOR COLE Our frst talk 1s by Dr. L . Enright,
Department ol Horticulture, University ot Maryland, on “Vegetative
Propagation ol Mahonia Bealer.” Dr. Enright!

Dr. Ennght presented his paper.  (Applause)

VEGETATIVE PROPAGATION OF MAHONIA BEALEI
L. J. ENrRIGHT
Unwersity of Maryland

Collcge Park, Maryland

Although Malhonia bealer can be propagated by softwood cuttings
under glass, the percentage ol success, the time required lor rooting and
the short period during which cuttings can be taken, have helped to
place this plant on the long list ol “ditficult” woody ornamentals. The
variability of scedlings also adds to the need for a propagation method
which would produce strong rooted cuttings 1n a short period of ume.
Investigations at the University of Maryland have led to interesting re-
sponses by a number ol woody plants during the past two years. Be-
cause 1t has been possible to stimulate roots on plants heretotore con-
siclered almost too dilficult to propagate commercially, it was decided
to try several of the techmiques and methods on the Leatherleaf ma-
honia.

Cuttings were taken from mature plants and cut to a length of eight
inches. In an earlier test it was discovered that all root development
on this plant originated at a node For this reason, the treated cuttings
were wounded at a node, immediately beiow a node, for one and one
hall inches below a node, and over an area which included a node and
the area one and one half inches below it The original plan was to
slice a thin portion ot the bark to induce a weund but the material was
so resistant to such treatment that abrasion with a coarse sandpaper
block was used for the wounding treatment.

Several chemical root stimulants were used 1n the investigation
but roct initiation was brought about only by action of concentrated
solutions of indolebutyric acid and water  Solutions of 5,000 parts per
million, 10,000 parts per million, and 20,000 parts per million indole-
butyric acid were used as ten second dips of the basal portions ol the
cuttings  After treatment, the cuttings were placed in a sand filled
ereenhouse bench under a system of intermittent mist. One hundred
cuttings were used in each treatment of this mvestigation. Cuttings
were taken on June 15, July 6 and August 10.

Of the cuttings made in June, none rooted 1n the check or the 5,000
parts per million IBA treatment In a period ol 59 days 709, ol those
treated with 10,000 parts per million IBA and 979, of those treated
with 20,000 parts per million IBA were rooted. Those taken on July 6
did not root in the check, while 29 rocted in the 5,000 parts per mil-
lion IBA treatment, 749/ rooted with 10,000 parts per million IBA, and
1009% rooted with 20,000 parts per million IBA treatments. These root-
cd in bl days. The cuttings taken in August responded 1n a similar
manner in a period of 52 days. Treated with 5,000 parts per million
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