rate of about fifteen inches per month during the growing season. Ol
course, it is heavier in the summer than in the spring and fall.

We fertilize at two week intcrvals. We alternate a dry lertilization
with a liquid fertilization. The dry fertilizer is applied by hand, just by
placing it on top ol the soil mixture. Liquid fertilization 1s.done through
a power sprayer. It is too expensive to put on through the overhead 1rri-
gation system. | believe that about one-third of the fertilizer 1s lost 1l
applied through the irrigation system.

The dry fertilizer consists only ol nitrate of soda or ammonium sul-
phate. The liquid applications are commercial products, such as Rapid-
ero, Instant Grow, etc.,, which ever i1s more readily available. We de-
pend upon the liquid fertilizer to supply the trace elements. Since our
soil 1s high in potash, we do not neced potash in the lertilizer treatment.

Brietly, that covers our method ol growing trees and plants in con-
tainers. There is, however, one thing that does not necessarily enter into
the growing of container plants but really is one of the big tactors. This is
the harvest. It is a very easy thing to go out and lift a container plant
and put 1t on a truck on very short notice. Handling container-grown
plants 1s not dependent upon the weather. To us, this 1s a very important
point 1n lavor of container-grown trees and plants. Another mmportant
consideration which lavors contamner-grown trees 1s that trees, even to
ten or twelve feet in height, can be planted in July and August without
wilting or leaf drop. |

3 ¥ 3% .3 ¥

MODERATOR MATKIN: Thank yocu, John. 1 am certain that
you have given some valid arguments tor the use ol container-growing in
the nursery business.

Next on the program is a discussion on container-grown conilers in
[lliois, by Mr. Jack Hill, D. Hill Nursery Company, Dundee, 11l. Mr.
Hill 1s one ol your well-known members.

Mr. Hill presented his paper, entitled “Container-Grown Conilers in
Ihnors.” (Applause)

CONTAINER-GROWN CONIFERS IN ILLINOIS
Jack HIiLL

D. Hill Nursery Co.
Dundee, Ilinots
It 1s a little ditficult for me to sort out the actual dilferences between
container-grown plants in Illinois-and container-grown plants in Arizona,
Calilornia, Texas, or New England. .
I believe the thought with which I would like to begin its the anal-
ogy ol what the container actually is. T have commented to many of you
here in this group that there is evidently great preoccupation with the
technique ol growing plants in a container. Actually, it is the same plant,
whether grown in a container or in the field. And the same f{actors—
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water, sunlight, minerals, etc..—control the growth of both. The contain-
er should properly be thought of as a package. The principal leature 1s
that it 1s a package enabling easy distribution.

Another significant point with regard to container-growing, which
should be noted early, is the necessity of recognizing the value ol uni-
formity. Our preoccupation with dollars has led us toward a method ol
keeping track ol the costs and the one thing which this cost system indi-
cates is that the ultimate profit in any growing operation depends upon
the percentage ol harvest at the time of cropping. With the container-
erown plants, tor the very lirst time, we have control over many factors
which, in the tield, are inlinitely variable. As long as we have the con-
trol, I think we should exercise it to the greatest degree possible. How-
ever there is no magic about quality i plants. You cannot take a plant
of poor quality, place it in a container, and expect to have something ol
first quality.

The propagation of plants for containers ditfers slightly from the
production of plants intended for field culture in that a greater emphasis
s placed on uniformity. It is necessary to grade cuttings lar more care-
[ully than we had been accustomed to doing belore we started this type
ol growing.

Our method at Dundee has followed several diverse lines of reason-
ing, always headed toward producing the best plant that we can lor the
Icast money. We have concluded now that we wish to go directly from
the rooting bench to the container. This concept of handling the plant
as lew times as possible recognizes that the plant invariably sets up 1its
own balance. A plant which is growing probably does not make one extra
bit ol root more than it needs nor does it make one extra leal than it can
use. It is a delicately poised, exquisitely balanced mechanism. If we ac-
cept that concept of a plant, we must recognize that we will achieve the
best results by handling 1t just as tew times as possible.

That hypothesis, coupled with economics, has led us to the beliel
that we will achieve our end best by going directly trom the cutting bench
to the container. Therclore it is necessary to produce cuttings as large as -
- can be economically handled. For example, we know that Taxus cuttings
ol various sizes can be rooted. In fact, there is beliel in some quarters
that the larger the cutting the better the rooting. There i1s a limit, ol
course, to the size that can be handled conveniently in the greenhouse.
We wish to direct the operation toward sticking the largest cutting that
can be conveniently handled and putting that cutting directlv into the
container. The important factor in sticking that cutting s timing—to
produce good secondary roots by the time we wish to can tit.

We are doing our canning on a powered conveyer. It 1s not a ma-
chine, it 1s simply a conveyor which permits an adjustment ol an accur-
ate rate ol flow ol material toward and away from the focal point ol
work. If you were working with a gravity conveyor it would be quite
ditlicult to arrange the flow ol the plants to and from the actual canning
operation,

The economics of going {rom the bench to the container involves me
In a discussion with the preceeding speaker. It is the difference between
going from the cutting bench to the container and from the cutting bench
to a two and a quarter inch pot. Obviously, the pots can be spaced much
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closer together. Consequently the requisite culture can be applied to that
confined area with less expense than to the same number of plants in one-
gallon containers. A square loot is required lor each tour containers,
whereas about twelve pots can be placed in this area. Therefore, there is
an economic ditference.

We have chosen to emphasize the importance to the plant ot the
lack of handling. We know that even 1n transplanting from a.pot to the
container that there 1s a certain amount of shock to the plant. We are
willing to incur the extra cost of maintenance in order to eliminate the
additional shock obtained by the transplanting [rom the pots. It 1s really
a problem of economics and recognized plant wellare.

+ One point that I think needs examining is the matter of trans-
canning, that is, shilting the plants to larger containcers. It 1s our present
belier that 1t is not practical to shift from the one-gallon to the two-gallon
container. There is not a sullicient increase in volume ol new soil 1n the
two-gallon container to justily the cost of the two-gallon container and
the labor of making the move. However, we do consider it 1s entirely
practical to move plants {rom the one-gallon to the five-gallon containcer.
It may easily be that as our technique improves, we will start the fast-
growing plants directly in two-gallon containers. This, again, in deler-
ence to the feeling of not wishing to move the plant and not wishing to
handle it any more than is absolutely necessary.

The problem of selection of the growing medium or mixture has
already been very thoroughly covered. I am in complete accord with the
principle ol the mixture described by Mr. Matkin. The principle that
lies behind it 1s inviolate. Adequate mixing, however, was perhaps not
stressed quite enough 1n the earlier discussion.

We encountered a problem when we added our mixture of {ine sand
and peat moss. We found the ordinary tumbling barrel type ol mixer
was lar from adequate in getting the thoroughness of mixture which we
regarded as nccessary. In order to come up with a rule of thumb criterion
for determining when a mixture was sufficiently mixed, we simply satur-
ated the material with water. Il the peat moss lloats to the top, the ma-
terial is not sulficiently mixed, haowever, if the peat moss stays in contact
with the sand, then ‘there is adquately mixing.

Aeration and drainage have alrcady been given considerable atten-
tion. I will simply suggest that there are no two factors which we consid-
er ol more importance in the selection of the medium than drainage and
aeration. I must conless that I do not know just where one begins and
the other ends. There is such overlapping of the factors of drainage and
aeration that we have come to use the terms synonymously at Dundee.

Late this Fall, after three years of expertmenting with the various
soll mixtures and having behind us only one year of experience with the
sand-peat mixture, we are converted to the sand-peat. Perhaps | should
explain why we have decided on the sand-peat mixture.

1The medium which we chose in the Fall of 1952 proved to be en-
tirely inadequate. Taxus, in particular, never did become cstablished in
it. After we recognized the problem of drainage-aeration, we modified
the John Innes mixture and adapted it to the non-porous container. We
found at the end of a year’s growing that there were many more lateral
breaks [rom the main roots. 'These branch roots, upon reaching the edge
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of the container, produced a good root system. A number ot plants, even
the ones which we considered rather intolerant to low level of aeration
such as Taxus, rooted very heavily along the outside ol the container.
We were producing what amounted to a hollow cylinder of roots. 'The
roots were not thoroughly using the total soil volume. Now, alter one
year of experience with the sand-peat mixture, we have tound that the
roots grow, throughout the container. There is no tendency to develop
the hollow cylinder of roots which was evident with the other mixtures.

I believe that irrigation is carried out on a difterent basis at Dundlee
than elsewhere. Recognizing the necessity tor keeping all factors uniform
which aftects plant growth, we looked into numerous watering systems.
We considered the possibility of the [ixed rotating head or simple spray
the amount of water applied from the source outward to the edge ot the
head and quickly learned that there was a distressing disparity between
coverage. Generally most ot the water fell about the middle. The nside
and outside received considerably less water. We finally chose what -was
regarded by many, including mysclf, as a sand box toy. It is the self-
propelled Rain King Sprinkler. The radius ol the spray is adjustable.
It is designed for the home owner and is available at most garden stores.
The machine pulls itsell along on a very thin stainless steel tape. The
mechanism has proven entirely rehiable.

When to irrigate is a question that is quite lrequently raised. We
examined many mecthods. We have tried moisture blocks, copper elec-
trodes, and potentiometers. We have investigated the determination ot
the water content in relation to field capacity. This latter method 1s,
very accurate but quite labprious. Finally we have come to a method
at Dundee which depends upon putting a linger in the can up to the first
knuckle and seeing how it [eels. We do think simple observation ot the
rate of water usage is probably the most reliable. The best and most sci-
entific plan in the world is quite limited if you cannot apply 1t to your
operation conveniently. ~ |

The feeding program which we have [ollowed 1s quite stmple 1n itg
concept. We were accustomed to seeing damage to plants grown under
field conditions whenever they werc subjected to a sharp, violent change
of soil chemistry. The classic method ol the nurseryman 1s to watch his
block of trecs and apply fertilizer the moment he sees signs of distress.

The analogy I have often used is the matter of deciding how to feed
a starving man who has been picked up on the Sahara Desert. 'T'hat man
needs food. It you give him a steak dinner, as badly as he needs the
food, he cannot use it. It would quite likely kill him. You could, how-
ever, provide him a cup of soup cvery hour for three or lour days and re-
store his whole system to a level where he could use the steak dinner.

It is easier lor our purpose to keep the plants on a cup ol soup, so
our entire principle is to teed very little but otten. We tie the frequency
of teeding with the necessity ol watering. By that, I mean when the plant
1s actively growing it obviously needs more food. It uses more water and
it needs more food. Conversely, when we run through a period of low
temperature during mid-summer, with more cloudy days than bright
ones, the plant is not as active, and theretore 1t requires less water and

food.
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The last thing I want to cover i1s the matter of winter protection.
Our lindings parallel exactly those discovered in experiments elsewhere.
We believe at Dundee that our-plants are not damaged by the absolutes
in temperature. I leel that most of the conifers which we are growing are
tolerant to temperatures which they are likely to receive in Dundee. But
the damage that does occur, whether it 1s great or little, 1s almost invari-
ably associated with rapid and violent fluctuations ol temperature. The
fact that you have detached the soil parcel fromm the ground, where it
would be alfected by the leavening influcnce ol the earth’s crust, subjects
it to frequent changes 1in temperature. In Dundee, those changes, rapid
as they may be on a clear night in June, are all within the growing range
ot the plants. In contrast, the changes that take place in the winter are
beyond the range ol growth, and the plant roots can actually be injured.

I think it was pointed out quite rightly that the degree ol winter pro-
tection which 1s necessary is determined, first on an economic basis, and
second by exactly what perlormance vou want of the plant the next vear.

¥ * 3 * *

MODERATOR MATKIN: Thank you, Jack. It is obvious that

you have an interesting ability to make observations and to express them
in words that are understandable.

Last, but not least, certainly, is a report of a container growing op-
cration in the East. This is at Corliss Brothers Nursery, Gloucester,
Massachusetts. Mr. Clifford Corliss will describe the methods used by
that nursery. -

Mr. Clifford Corliss presented his paper entitled “Container-Grown
Shrubs In Massachusetts.” (Applause)

., CONTAINER-GROWN SHRUBS IN MASSACHUSETTS
CL1¥FORrRD CORLISS

Corliss Brothers Nursery
Gloucester, Mass.

Being at the end of the program and following these able spcakers
on container-grown material, I think the task would be a lot easier for me
to tell you what we don’t know about growing container stock than what
we do know. However, as you well recognize, California is one situation,
Texas another, the Midwest another, and we, in Massachusetts, have
another. :

I am going to tell you what we have done. We were one of the very
first people to grow small shrubs, especially roses, in Cloverset pots years
and years ago. We never got very far with shrub material because if the
pots were carried over for a vear, or occassionally for two years, that was
an cxpensive operation. But we did very well with roses.

Our experience with metal containers is this. I, for one, could not
see using a container that had to be cut and until the advent of the Plan-
tainer and the Nursery Can, we did not enter the container business. We
used some Plantainers, and after some experimental work, shifted to the
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