For the benelit of the guests, I should like to say that we have three
classifications of members: Junior members, Commercial Members, and
Non-commercial members. One requires for full membership a mimimum
of five years of practical experience, research or association with the
science and art ol plant propagation. The provisions ol junior mem-
bership are liberal in that the applicant is credited with any portion ol
the five years’ experience which he has when he applies and we, there-
fore, have a system whereby a person might be a junior for an entire
five years; on the other hand, he might be a junior .only one year, de-
pending upon the judgment ol the Membership Committee.

It is customary for persons to be invited as guests so that they may,
if they so desire, comnmunicate with members of the Membership Com-
mittee and secure the signatures ol three members on their applications.

To welcome the members and guests to the Annual Meeting 1s a
very graceful way for the previous year’s president to retire, so | shall
now retire and thereby allow President Scanlon to proceed with the
Sixth Annual Meeting. (Applause).

PRESIDENT SCANLON: Thank you, Dick, for starting our meet-
ing. The first speaker this morning is Mr. Aart Vuyk of Musser Forest,
Inc., Indiana, Pennsylvania. His subject is “Mass Production ol Forest
Tree Seedlings”

MR. VUYK: Mr. President and members and guests, it 1s pleasurc
to be here again at an annual meeting of the Society and to be able to
talk to you ' |

Mr. Vuyk presented his paper entitled “Mass Production of Forest
Tree Seedlings.” (Applause).

MASS PRODUCTION OF FOREST TREE SEEDLINGS
AART VUYK
Musser Forest, Inc,
Indiana,’ Pennsylvania

SOURCE OF THE SEED: Good seed is one of the most impor-
tant factors in producing a good seedling Special attention should be
" given to elevation, chmate, and characteristics of the parent trees. Years
ago growers didn’t care too much where the seeds came [rom, but we
have learned that the source of seeds is of most vital importance, and
cannot be overlooked by the serious grower who wants to sell a good
product.

We, at Musser’s, try to buy or gather the seeds in locations compar-
able to our own general conditions of climate and elevation. When
the harvest is good, we buy seeds for years ahead and keep them under
refrigeration., To give you an idea of the importance ot good seed, let
us take a look at one of the best selling pines 1n the trade, the Scotch
pine. As most ol you know, there are tew races of Scotch pine, and 1l
you start out with seeds from a race not well adapted to your own lo-
cation, the results can be disastrous. Irregular and reduced growth,
crooked stems, and even late spring frost damage may occur when the
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seeds come trom a location with earlier spring and warmer summer con-
ditions than you have.

This also applies to Norway Spruce. We discovered a very well
adapted Norway Spruce. Two-year seedlings graded 5-10 inches, where-
as the regular Norway Spruce seedlings never graded over 3-6 inches

Canadian Hemlock 1s also very sensitive, especially as a one-year
seedling, when seeds are obtained trom the wrong source. One must
pay particular attention to the source in buving or collecting seeds ol all

forest trees.

STORAGE. We store the cones on racks and put them in a gas
heated room, at a temperature approximately of 120°F  Atter the
cones open, cxtraction is effected by a tumbler, prelerably on a day
with low humidity. Many varieties ol pines and spruces may be stored
for several years without losing much viability. The opposite 1s true
for the lirs, which lose a high percentage of their viability in one or two
years, usually about 509, after two years storage. °

We store the seeds in live gallon jugs and label lor species, year of
seed crop, origin, etc. We maintain a tempcrature of about 35 to 40°F,
and make sure that the moisture content is low when seeds are put into

the jars.

AMOUNT OF SEED PER 400 SQUARE FEET: To determine
the amount of seed used per bed, we use two seed tests, one made by
one of the State Universities, and one made by our toreman in the nurs-
ery. We count exactly one hundred seeds for each test, and determine
the amount ol seed according to the outcome. As a rule, the tests don't
vary much and we go by the better one.

Two years ago we had some seed ol Nordman fir (Abies Nordman-
niana) . The test from the University showed zero, and our foreman
got four out ol a hundred. We decided alter a cut test to sow the sceds
anyway, and got a fairly good stand. So don’t throw your seeds out the
window belore you try twice.

Some Examples ot the Amount of Sf;_'ed to be Used Per 400 sq. ft. are:

Scotch Pine [ Vo - 2 1bs.

White Pine i 134 -2 1bs

Austrian Pmme 2 -2L5 1bs.

Am. Red Pine 114 - 115 1bs.

Mugho Pine .. I 1146 1bs.

Norway Spruce . ... 114 -2 1bs.

White Spruce .. 1 1b

Colorado Blue Spruce ... 1-1Y lbs.

Canadian Hemlock . . | - 114 Ibs.

Balsam ¥ir 2 - 3 lbs.

Douglas Fir o 215 - 3 1bs.

Concolor Fir e 41bs. (Old seed 6lbs. at
10%)

Cedrus atlantica ... .. 5-61bs. (+5600 Per Lb.)

Japanese l.arch . . 2]bs

Tulip Poplar . 10 - 12 Ibs. (Mostly only 7-

8% viability)



The Oak varieties and Chestnut are hand planted, and the maple
varieties are sown on sight.

STRATIFICATION. Through the vears we have made quite a
number of tests, and gone throuh a lot of books and advice from dil-
ferent seed dealers as to cold treatments, hot tieatments, etc. Now we
are back to mother nature and some old lashioned stratification meth-
ods, and we are satistied with the results.

The hard-coated seeds like taxus, /lex, etc., are stratified in peat
and sand in boxes in a cool place or sometimes in the seedbed. Many
items like dogwood, maple, barberry, oak, chestnut, birch, poplar, locust,
elm, linden, and some pines, are sown 1n the fall as soon as the seeds
are collected or received. Due to the tremendous amount of work in
the spring, it’s a relie{ that this fall seeding gives us good results. Three
years ago, we decided to grow Chinese chestnuts. We got advice lrom
our seed-dealer as to how to stratity in cold storage, checked every two
weeks {or mold, and turned them over in containers. A lot ot work and
complete failure was experienced. Last yeur, the day atter we got the
seeds in, they were sown The result was a 979% stand. The way 1t
looks now, we are going to stay old-fashioned, as far as stratilicauon 1s
concerned.

PROCESS OF SEEDLING: After plowing the lield, we make up
the beds with a Gravely Garden Tractor ( a bedmaker doesn’t work in
our tough soil), and then rake them out by hand The size ol the bed
is 100 It. by 4 ft. We use mushroom manure or cow manure which
ever 1s available, bonemeal and a 6-10-4 [ertilizer. In order to distributc
the seeds evenly over the bed, we use a 10 by 4 tt. square with the amount
of seed divided in 10 equal, parts. All seeds arc coated with red lead
for protection against rodents. The seeds are covered with a sand-
shaker which straddles the beds. They are then covered with salt hay,
and shad-racks are placed on top to prevent the salt hay from being
blown away by the wind. The sand coverage 1s determined by the size
ot the seed. As soon as the seeds start to germinate, the salt hav is
taken away, and the shade 1s raised to 18 inches. For the evergreen
seedlings, shade remains until about the sccond week of September. On
all hardwood seedlings, however, shade 1s taken away as soon as the
danger of frost 1s past. Also, there are some varieties which require no
shade at all.

MAINTENANCE: All the seedbeds are under irrigation during
the summer months. We use a portable overhead sprinkler system. At
Nursery No. 3 the water is supplied by a man-made lake of 294 acres,
and at Nursery No 2 there are two reserviors holding 4,000,000 gallons
of water. The waterlines there are underground. Weeding is done by
hand labor, and a program which employs weed-killers is now in pro-
oress on a large scale. The seedbeds are watched very closely for dis-
case and a spraying program is maintained during the summer season.

In the Fall all one year evergreen seedlings are mulched with salt
hay. This coat remains until about the 15th of March to prevent heav-
ing. When the mulch 1s taken off, the shade racks are put back on,
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and stay there during the hottest part of the summer, and are perma-

nently removed 1 early Fall. ‘ |
By then, one should have a sturdy two-year secdling which can stand

the weather. In early Fall, a considerable amount of transplanting 1s
done 1n the beds, because we could not tak? care ot all this work in the
Spring  All those transplants are mulched, as lor one year evergreen
seedlings. Additional transplanting is done in May when the busy

shipping season 1s over.
Wherever possible, the seedbeds are litted with a bedlifter, and the
remaining beds are root-pruned. In the counting room little trees are

graded over a conveyor-belt to find their way to the Christmas tree
plantations, the transplant-beds, and our customers.

¥ 3 K K K

-

(Editor’s note: Mr. Vuyk showed a series ot beautiful slides illustra-
ting various nursery operations, including the use of DD lor insect
control, fly ash (a byproduct of coal mining) as a soil conditioner tor
clay soils, and special planting boards to lacilitate the transplanting ot
small seedlings Many of the following questions were discussed while

these slides were being shown.)
MR. FILLMORE: How deep do you plant the seeds?

MR. VUYK: We cover the seeds according to the size of the seed.
If they are small, we use a very light cover, no thicker than the seed.
Larger size seed are covered accordingly. We put more sand on top of
the coarse seed than we do the fine seed.

MR. MARTIN VAN HOF (Rodhe Island Nurseries, Newport,
R.1.). How many seedlings can be planted per day with the planting

boards?

MR. VUYK: I can’t tell you about transplanting seedling since it
is not my department. However, we transplant rooted cuttings from
the greenhouse. Planting boards are not used however. By hand, two
men plant approximately 260 rows ol about 20 cuttings per row.

Question: Do you spray the pine seedlings?

MR. VUYK: Yes, we apply DDT about the time the pine shoot
moth comes out. This treatment 1s to prevent the insect since we don’t
have them vyet.

Question: How do you space Scotch pine for Christmas tree pro-
duction?

MR VUYK. They are spaced five leet by five teet. These trees
will remain six or seven vyears before they are cut. They will then be

{1ve to six foot trees.
Question: Is Scotch pine still your favorite for Christmas tree

planting?
MR. VUYK: Yes, about 900 of a thousand will be Scotch Pine.

Others include white, red, and Austrian pIne.
Question: Do you have Balsam fir?
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MR. VUYK: We have sold some Balsam hir, but needle drop 1~ a
problem. Because ot needle drop we never start cuttng spruce belore
December 6th or 7th. Cuttung pine usually starts on Dccember st
however, one year we started cutting as early as October 15th. 1f there
are several rainy days, pines can be cut and placed in piles. We have
never grown Douglas fir as a Christmas tree

Question: Do you plant Christmas treces by hand or by machine:

MR.VUYK: Machine planting 1s used whenever possible. 11 the
hill is too stecp, we plant by hand.

MR. RICHARD VAN HEININGEN (Van Heimmingen Nurscrics,
Deep River, Conn.) Do you pick seed Irom your own plants?

MR. VUYK: Yes, we do, especially Scotch pine, Norway spruce, and
hemlock. We allow the cones to dry and open in a heated room  Some-
times we give the cones to a seed dealer to piocess lor us.

MR. VAN HOF. What tungicide do you generally use?
MR VUYK: Mostly Fermate, but also Captan.
MR. VAN HOF: How much care 1s required?

MR. VUYK: Approximately 1800 trees can be planted to the acre
if a live by tive square is used. We start shearing the pines and spruces
the fourth year. It we think a plant will be good 1n the seventh ycar
we cdon't shear the sixth year.

Question: Do you spray lor spruce gall?

MR. VUYK: No. It s not necessary 1l they are cut.
Quetion® Can pines be cut it they have pime shoot moth?

MR. VUYK: I am not sure, but I think you can’t cut them.
Question: What was the black material you put in the soil”

MR. VUYK. It is tly ash, a product {rom coal mines It 15 used
to condition our heavy clay soils

MR. JOHN VERMLEULEN (John Vermeulen and Son, Neshanic
Station, New Jersey): How do you use the red lead for rodents?

MR. VUYK: It'is applied in dry, powdered form. We add some
red lead powder to a bucket of seed and mix 1t until all seeds arc coated

MR HANS HELESS (Hess” Nurseries, Mountain View, New Jersey):
What do you use to get the red lead to stick on the seeds?

MR. VUYK: 1If you stir the seeds or shake them in a box, they
will become completely covered. It 1s not necessary to use anything

MR. HESS. It has been our expericnce that the red lead will not
stick on smooth-coated seeds, such as pine and spruce, unless we add a
very small quantity of linseed oil to coat the seed first and then apply
the red lead. By this procedure the red lead sticks on long enough so
that the birds will not eat the germinating sced 1in the spring.

MR VUYK: Well the birds are not a problem in our seedling at
all, because our seeds are always covered with salt hay The birds can’t
touch them. After they germinate, as a rule, the birds don’t bother the
seed. '

MR. HANS HESS: To discuss this thing a little further as lar as

birds are concerned, in our area we cannot grow a spruce, pine, hemlock
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or yew seedling without either treating with red lead or covering the
bed with a {ine mesh wire to keep out the sparrows. They will clean a
bed ol seedlings in a 24-hour period. They will absolutely destroy every
seedling which has emerged, removing the sced head, leaving just the
stem  After eating the seedlings, they will proceed to scratch in the
bed and eat whatever seeds are lett. That has been a problem with us
(or the last ten years. I know there are more lellows who have that
same problem. Before that ume, we had no duficulty at all, and as
each year progresses, the birds find more things that they will eat and
destroy. For vyecars they haven’t bothered hemlock. Last year, they
cleaned us out of hemlock seed.

MR. C. H. HENNING (Park Department, Niagara Falls, On-
tario) :  What 1s salt hay?

MR, VUYK: Salt hay 1s a product ot the swamps ol New Jersey.
[t does not contain any kind ol weed seeds

MR. LOUIS VANDERBROOK (Vanderbrook Nurseries, Man-
chester, Conn.): Why do you use DDT to certily your nursery?

MR. VUYK: We are not in a Japancse beetle area, but they are

moving in closer and closer
Question' Do you think DDT is better than Aldrin?

MR. VUYK: We have used both. DDT handles better and 1s
etlective tor a longer period ol time

MR. VANDERBROOK: Where do vou get sufficient labor for
this enormous operation? :

MR. VUYK All weeding of the seed beds 1s done by girls The
boys take care of spraying and the more heavy work.

MR. FILLMORE: Do you practice the same root pruning pro-
cedure on deciduous seedligs, such as oaks and chestnuts, as you prac-
tice on the narrow-leal evergreens?

MR. VUYK: We undercut pin oak and Norway spruce. The
blade 1s set deeper than for the evergreens.

MR. HAROLD HICKS (The Cottage Gardens, Lansing, Michi-
oan): What is the fertilization program for these seed beds?

MR. VUYK: It is not a big fertilizaon program. When we make
the seed beds we use mushroom manure, or cow manure 1L we can get
it. Just before seeding, we apply 6-10-4 ar a rate ol about twelve
pounds per bed.

We make two applications ol 20-20-20 to the two-year old seedlings.
The first application 1s made late in May or early June and the second
in July. We once made the mistake of continuinig the fertilization pro-
gram.

MR THOMAS PINNEY (Evergreen Nursery Co., Sturgcon Bay,
Wisconsin) : How do you control damping-oll?

MR VUYK: In my opinion, when damping-off has started. 1t 1s
hard to control. We spray all one year seedlings with Fermate or Cap-
tan whether or not they are diseased. We don’t give the same appli-
cation twice. It the lirst spray 1s with Fermate, then the second would
be Captan.
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MR. PINNEY: We have been coatung the seed with Tersan or
Semesan. Do you use wires to.support the shades for the seed beds?

MR. VUYK: No. The shades are on pegs as cross pieces.

MR. LESLIE HANCOCK (Woodland Nurseries, Cooksville, On-
tario) : Dusting seeds with sulfur is as good tor controlling damping-
off as anything we have used. It is very cheap znd equally as good as
commercial materials. With Austrian pine, suliur treated sceds gave
nearly a 100 percent stand, whereas an untreated lot was almost a com-
plete loss.

MR. C. S. INGELS (The Home Nursery, Lalayette, Ind.): How
was the sulfur for control of birds?

MR HANCOCK: There isn’t a single answer lor everything.
You have to use the red lead for control ol the birds. Perhaps the two
materials could be applied at the same time. ~

MR. D. D. QUINN (Willo’ dell Nursery, Ashland, Ohio): When
do you prune the pines?

MR. VUYK: The pines tor Christmas trees are pruned just once
a year. Our pruning operation starts about June [5th and conunues
until about July 15th. The spruce are pruned during July. We have
never pruned pines during the winter, |

PRESIDENT SCANLON: Because of the time 1t will be necessary
to conclude this session. 1f there are further questions, 1 am sure that
Aart Vuyk will be glad to answer them individually during the remain-
der of our meeting We thank you, Aart, lor a very interesting and
informative presentation. The afternoon session will convene at 1:30

P-111.

The session recessed at 11:55 a.m.
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THURSDAY AFTERNOON SESSION
November 29, 1956

The second session of the Sixth Annual Meeting ol the Plant Propa-
gator Society convened at 1:30 p.m with President Scanlon presiding.

PRESIDENT SCANLON: The program this afternoon includes
a discussion ol the propagation of peonies and the Speaker-Exhibitor
Symposium. It will be a tull program but extremely interesting.

The lirst part ol our program is a discussion of the propagation ol
tree peonies by Mr. Harold E. Hicks, The Cottage Gardens, Lansing,
Michigan.

(Editor’s Note: Mr. Hicks determined that lew of those present
had very much experience with tree peontes. He, therelore, prefaced
his paper with a number of kodachrome slides 1llustrating various types
of peonies )

Mr. Hicks presented his paper entitled “The Propagation ol Tree
Peonies.” (Applause).

THE PROPAGATION OF TREE PEONIES
HaroLn E. Hicks

The Cotlage Gardens
- Lansing, Michigan

HISTORY. By way of introduction I would like to give a briel
history of the tree peony. Its earlest existence has been traced to Asia,
where is has been growing in the wild state, in mountaimous country,
references being made of it back as far as 536 A.D. It was known as
“The King of Flowers” and was given the most prominent and sacred
place in the gardens of the imperial places.

The Dutch people were the first to write about the tree peomnies ol
China but it was more than a 100 years later when Enghsh Explorers
sent plants home and that a real interest was born  From about the
year 1860 Dutch, English and French nurserymen imported tree peontes,
propagated them, and made selections.

I might say here that Mr. N, I. W. Kriek has tmported many varie-
ties ol the Lutea hvbrid types to this country, especially those from the
tamous “"House ot Lemoine” in France.

TYPES. There are three main types ol tree peonies, namely, the
European, the Lutea Hybrids and the Japancse.

Because of the greater activity of the European mnurserymen, the
European varieties, such as Banksi, Souv. de Ducher, Reine Elizabeth
and Jules Pirlot, became the most wide spread in this country during
the last 50 years. We are gradually discarding this type, however, n
favor ol the Lutea hybrids and the Japanese varieties because they are
more tloriterous and bloom at an earlier age

The Lutea Hybrids originated in France through the elfort of the
great hybridizers, Prof. Louis Henry and Victor and Emile Lemoine
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This type is outstanding in having many pure yellow (there arc no true
yellow herbaceous peconies), oranges, and terra cotta colors A lew va-
rieties that should be mentioned are Scuv de Maxime Cornu, a lull
double deep vellow, heavily shaded orange salmon, Alice Harding, a
nearly pure lemon yellow, and Flambeau, Satin Rouge and Surprise,
three beautiful full double varieties of vellow, heavily shaded with
orange or red. The one draw-back to the Lutea types is the habit of
the flowers drooping and hiding in the foliage. However, as the plant
gets larger and older, 4-6 leet in height, this drawback becomes an asset
in that flowers then can be seen at eye level from the side.

I must make mention of the work of the.late Prot A P. Saunders,
of Hamilton College, who developed a new group ol tree peonies, most-
ly single and semi-double with a wide range of colors 1n ncarly 75 varie-
ties. Only a few, such as Argosy, a clear bright single yellow, are avail-
abe now, but I am sure we will be secing many of his varietice in the
future.

The Japanese types are more graceful plants, their ioliage 1s more
beautiful, the tlowers are single, semi-double and double, are born well
above the toliage, and the colors are always vivid. One must sce to
appreciate such varieties as Yeso-no-mine, a pure double white with
blossoms 8-10 1nches across, Kuro-Botan, a scmi-double dark velvet ma-
roon and Adzumi Kagami, glowing deep carmine,

PROPAGATION Tree peonies can be propagated by scveral
methods of which all but one will be only brielly mentioned.

Seedlings can be produced quitely easilv and the resulting plants arc
sturdy and vigorous. However, only 10 to 159% will produce blooms of
pleasing color, the great majority ot the tlower color being magneta.
We have always lelt 1t an injustice to sell a plant that would almost
surely be a disappointment when it began fo bloom 3 to 5 years later.

We have been experimenting with propagation by cutungs, how-
ever, results have been tco poor to be of commercial value. We have
succeeded in rooting 20 to 309% under summer mist and fully mtend to
continue our efforts on the thcory that it one will root there must be a
way to get two to root, etc.

The common method of propagation 1s by :grafting i late July and
August. We use herbaceous peony roots for the understock  Best re-
sults are obtained by using Mons Jules Elie, Sarah Bernhardt and
Felix Crousse The understock should be about 4 inches long and 14
to 34 inches wide. We use sctons from our own named varieties. Lach
scion is a stem about 1Y% inches long with one leal lett attached and
one bud in the leal node. The understock is shit about 2 mnches at the
top end and along one side A good union 1s always assured because the
herbaceous root 1s pliable. The gratt is dipped m a lerbam solution,
placed in a sweat box in a greenhous bench, in a medium of sand and
peat. They remain here until about October Ist at which time the
scion has eastly knitted and new roots have tormed on most of the under-
stocks.

The grafts are then potted in 3-inch rose pots and plunged 1n cold
frames, covering them with about two inches ol sharp sand The only
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care is to keep them watered and the dead leaves picked out. We spray
them three times n early spring with ferbam or a similar solution to
keep any disease from entering. |

The following Fall the plants are shitted to 5-inch pots and then
plunged six inches deep 1n outside frames. This 1s done so that new
roots will be formed above the gratt union. The plants can be left 1n
the H-inch pot for a year or two and then planted to field rows, where
again they should be planted deeply, 6 to 10 inches, under the surface
to induce true own roots to torm.

I nmught say here that some criticism has been made because the old
herbaceous root tends to enlarge and 1t is lelt that 1s not a good root
for long lite. However, 1f the plants are planted deeply, the union being
from 6 to 10 inches below the surface, true roots will almost always de-
velop and the herbaceous.root becomes secondary.

I would like to warn the new propagator that all 1s not as sumple
as it sounds, mainly because ol the difficulty in getting the plants to live
until true tree peony roots are formed. The actual gratting 1s easy, and
good results are obtained [rom the greenhouse bench. But the period
while they are potted 1s the critical stage. Results obtained vary con-
siderably with the variety. For example, with Yeso-no-mine, a beauti-
ful Japanese double white, we expect 70 to 809, but with Adzumi-
kagami, a semi-double violet red, we hope to get 20 to 309. 1 doubt
that we or anyone else expect much more than 509 results. We na-
turally keep striving for better methods and a higher percentage ol es-
tablished plants.

CULTURE Culture of the tree peony, like the herbaceous type
1s completely simple  Well drained soil, lull sun or semi-shade and
normal fertilization 1s all that 1s required, with one exception. TTree
peonies are susceptible to Botryus blight ol the stems Cutung out of
dead wood and general cleanliness will normally be sutlicient. We have
tound, however, that spraying or dusting with Fermate or Bordeaux once
before buds break and two uumes at two week intervals alter leaves are
formed will give good control. Tree ponies are completely hardy and
when properly planted will remain in the garden practically forever.

I urge each one of you to obtain two or three varieties to plant in
your own garden, only then can you apprzciate them as the people of
China and Japan did 1000 vears ago.

K ¥ K K K

Question: How long will the herbaceous root survive on a grafted

plant?
MR. HICKS: Always, I think. There has been a lot of criticicm
of the herbaceous roots — people say that the tree will not be as vigor-

ous. As you know, as the herbaceous peony grows older, the roots get
very large and will almost always have some rot 1n the center. We have

always telt that there 1s nothing wrong with the way we graft and that
the herbaceous root doesn’t enlarge too much

33



MR. WILLIAM H. BURTON (Burton’s Hill Top Nurseries, Cas-
stown, Ohio): Have you ever tried grafting in the greenhousc 1n the

winter time?

MR. HICKS: We never have tried it, so ] can't give you an
answer. However, I don’t know any teason why you couldn’t. We
have more time 1in the summer and good scions are available then

MR. BURTON. Wouldn’t you have to use harder wood in win-
ters

MR. HICKS: Yes, it would be harder. We have tried some other
methods. “We have taken regular herbaceons seedlings and gratted onto
those because they have more roots. We have never gotten mto any
quantity of that because so many ol the little seedlings have to be almost
a full-grown plant (five years old) before they are big enough to gralt.

MR. JACK SIEBENTHALER (The Siebenthaler Co., Dayton,
Ohio) : Did I understand you to say you have not tried root cuttingss

MR. HICKS: No, we have not tried root cuttings.

MR. SIEBENTHALER: On the stem cuttings which you said you
have tried with moderate success. Could you explain when you took
the cuttings?

MR. HICKS: We have tried several methods We have tried cut-
tings 1n winter. The results are very poor because the stem 1s too woody
and hard. We tried cuttings in June just alter we get enough growth,
like a softwood cutting, in the greenhouse just in ordinary sand. The
results have been practically nothing.

The last three years we have been using mist We have rooted as
I said 10 to 20 per cent Some varieties have been better than that.
Normally, the ones we really want to root are the hard ones. 'T'he Euro-
pean forms have been a little bit easier. I think there 1s a long way to
go in experimentation. We haven’'t used any of-the hormones nor the
polyethylene case yet

MR, ROBERT A..NOETHEN (The Cottage Gardens, Lansing,
Michigan): We are going to try air conditioned mist It 1s a bench
covered with reintorcing material covered with polyethylene. At one
end is the exhaust fan that pulls the mist through the covered bench
and there 1s an electronic leaf to govern the amount of water.

MR. PETER G. ZORG (Cartwright Nurseries, Collierville, Tenn ) :
Is therc any difference between root stocks for tree peonies?

MR. HICKS: Is there any ditference between using herbaceous
roots or Officianalis, or Chinensis? When I say herbaceous, I do not
mean Officinalis 1 just learned this morning then i Holland they usc
Officinalis for roots We haven’t used 1t so, I really don’t know. In
all of my reading, I have not seen anything about Officinalis roots. 1
certainly want to try them next summer.

MR. ZORG: The roots of Officinalis are heavier than Clunenss.

MR. ROGER COGGESHALL (The Armnold Arboretum, Jamaica
Plain, Mass.): When you gralt and tte with the budding strip, do you
do anything further, such as waxing the union, or just rely on the
plunging alone to prevent drying out?
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MR. HICKS: We do not wax them. I think some growers in the
East did wax until they heard we were not waxing and they stopped it.
We put them in the sand and peat mixture in a sweat box. 'The SC101
knits very easily. As lar as we are concerned, there is no problem.

MR. COGGESHALL. When do you rcmove the rubber band?

MR, HICKS: We remove the rubber band when we repot from
the three-inch to the live-inch pot- Howcever, | think we could do 1t
carlier.

MR. TED E. FOULKE (Peeper Hollow Farm, Cleveland, Ohio) :
The nursery where I work was originally a peony farm. Alter 1 took
over and cultivated the ground, we dug out 2 lot ot peonies. They look-
ed very nice. The thing I am a little confused about 1s that tor years
afterward I had peonics coming up. Ot course, in this operation they
were just like weeds  When one was dug out, two to five plants would
come up. Did the plants come from the little roots which were lett?

MR, HICKS: I am certain they didn’t come {from the roots. When
the plants were dug, a root with an eye (bud) broke oft. This year we
dug about 40 acres of peonies. We use a digger to get all ot the plant.
We dont get all of the roots and I doubt it there will be five plants
come up next summer. It 1s necessary to have eyes or buds on the roots
in order to get plants. ’

MR. CASE- HOOGENDOORN (Hoogendoorn Nursery, Newport,
Rhode Island): When grafted plants have gone on their own roots,
have you ever used these roots tor gratting?

MR HICKS: No, we haven’t because we have never had enough
of these roots Roots from seedling tree peonies are compatible, how-
cver, it would be bad if suckering occurred. However, suckering prob-
ably would not be common.

MR. LESLIE HANCOCK (Woodlanc Nursery, Cooksville, On-
tarto) : Have you been able to get any intormation at all on the Japan-
nese method of propagation?

MR. HICKS: 1 haven’t even tried to {ind out.

MR HANCOCK: I think it would be wise if we could get that
immformation to check with our methods.

MR C. H. HENNING (Niagara Falls Park Commission, Niagara
Falls, Ont,): Have you observed any influence of removing the her-
baceous peony root stock and letting the tree peony go ahead on its own
roots?

MR. HICKS: T expect that,if we would take the time, especially
on a hield plant, to remove the herbaceous root, it might give a little
more area tor the tree peony. Most of our tree peonies are sent out in
five-inch pots.

MR. RICHARD VAN HEININGEN (Van Heiningen Nurseries,
Deep Ruver, Conn.): What is the range ol the tree peony?

MR. HICKS. 'The herbaceous and tree peonies are very similar
The tree peony came from the mountains in China They have been
perftectly hardy with us in Michigan, and we have shipped to Canada,
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Massachusetts, and California. The herbaccous peony doesn’t do well

in the decp south.

MR. CONSTANT DE GROOT (The Sheridan Nurscries, Sheri-
dan, Ontario): We have found some die-back in New kngland.

MR. HICKS. The terminal buds quite otten will Ireeze back
The plant is hardy but that doesn’t mean that the terminal growth
won’t die-back 1n Michigan 1t you have a foot of new growth, three
or {our inches ol new growth may die back.

MR. DE GROOT: There 1s killing ol thc llowers. 1L there are
five or six buds m the summer, there might be only onc lelt the next
Spring.

MR, CAMERON VERHALEN (Verhalen Nursery Co., Scottsville,
Texas): What can be expected from tree pcony seeds

MR. HICKS: Nothing but disappomntment. Sevently to eighty
percent will be poor color.

MR. JOHN B. ROLLER (Verhalen’s Nursery Co, Scottsville, "T'ex-
as) : How long does 1t take to grow a good tree peony?

MR. HICKS: Five years.

MR. RALPH SYNNESTVEDT (Glenview, Illinois) :  What 1s the
tume and length of bloom for the tree peony-

MR. HICKS: If you had 25 to 30 vartetes you could extend the
period of bloom to about 10 weeks. Lach plant will bloom lor about
two weeks. They last longer than the herbaceous peony. Rain doesn't
hurt the tree peony llower. The lutea hybr:ds bloom two to three weeks
after the herbaceous peony, but the Europcan varieties bloom betore
the herbaceous lorms.

MR. JACK SIEBENTHALLER: What are the diseases and insects
to look for?

MR. HICKS® There are no insect pests that amount to anything
Botrytis 1s the major disease. It a plant gets Botrytis 1t will finally die.
It you have tree peonies in the yard, 1t 1s desirable to cut away the wilted
stems. Bordeaux is quite good We once thought that Botryts could
not be controlled, but since we have been using Fermate 1t has not been
a problem.

The only other disease 1s leat spot which appeais quite late in the
year. It doesn’t amount to much il you clean up the old leaves.

MR. WINTHROP H. THURLOW (Cherry Hills Nurserics, West

Newberry, Mass.): Have you ever tried using inverted root pieccs as
we have done so successtully with lilacs?

MR. HICKS: No, we haven't.

PRESIDENT SCANLON. As much as we would lhike to continuc

this discussion on peonies, time dictates that it must be concluded.
Perhaps if there are lurther questions they can be included in the Ques-
tion Box Session tomorrow night Our sincere thanks to you, Harold,
for your excellent discussion and exhibit.

PRESIDENT SCANLON: We will now contunue with the Speak-
er-Exhibitor portion ol our program. Mr, Roger Coggeshall, Propa-
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oator at the Arnold Arboretum, Jamaica Plams, Massachusetts, 1s chair-
man of this portion ol the program and will moderate the discussion.

MODERATOR COGGESHALL: This part ol our program, as in
previous years, will be devoted to short talks on plant propagation
There will be a short question period lollowing each. talk.

The first speaker 1s Mr. F B. Gorton, Gorton’s Nursery, Harbor

Creek, Pa.
Mr. Gorton presented his talk, entitled “Own Root Versus Graftted

Plants.” (Applausc).

OWN ROOT VERSUS GRAFTED PLANTS
F. B. GorTON

Gorton’s Nursery
Haibor Creek, Pennsylvanma

Until several years ago, many ornamental plants, that would not
come true lrom seed and could not be propagated successlully irom
hardwood cuttings, werc grafted, budded or layered. A lew ol these
were the Japanese red maple, certain [orms ol magnolia, pink towering
dogwood, selected forms ol Blue Spruce, rhododendrons, hlacs, ctc.
Since that time, however, tremcendous strides have been made in propa-
eating plants {rom softwood cuttings. In many instances this has climi-
nated the need for gratting

The ntroduction ot polyethylene plastic [1lm, misting or logging,
and chemical rooting agents have created a mild revolution m the nurs-
ery industry. Jt has spurred the imagaination ol many propagators to
experiment for new and better ways of propagating certain plants. From
these experimnts came a large number of new methods for inducing
root growth on softwood cuttings A few of these were the intermittant
or constant mist systems, the Burlap Cloud method, the plastic case
method, and the Phytotektor System  All of these systems, and several
more not mentioned, are very successful in propagating large quantities
of own-root plants at verv low cost. The system you would use depends
upon the climate in which you lived and the type of soil available In
the Northern part ol the country, most of the various systems In use
require side and top protection of some type. Most ol the own-root
plants, propagated by any one of the above mentioned methods, have a
very low mortality rate while being grown and will develop into beauti-
ful true-to-name plants.

At Gorton’s Nursery, which is located in Northern Pennsylvania,
we do all of our propagating in shaded, glass-covered cold frames and 1n
a greenhouse. The cold frames are watered by hand and the green-
house has an automatic intcrmittent mist system  Strange as 1t seems,
the plants [rom the cold frames usually have a better root system than
those from the greenhouse. As soon as the cuttings are well rooted,
they are sprayed or dipped into a plastic wax and planted outside 1nto
well prepared and shaded beds. _

As we are concerned only with own-root versus grafted plants at
this time, we will not discuss the merit ol the other methods ol propa-
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gation. For many years gralting was the main loundation lor propa-
gating the better than average ornamental plants. The usual pro-
cedure was to grow the understock tor approximately two years, pot it
up for one year, then do the grafting in late winter or in a few cases In
late summer. In most instances the grafted stock would be plunged n
damp peat moss, in a closed grafting case or so-called sweat box, tor the
union to callus. The propagator would then cross his lingers and hope
for a good catch. For no apparent reason some years it was very good
and some years very poor. This was especially true with the better va-
rities of blue spruce, which many propagators have eliminated from
their work schedule. Flowever, in the last lew years, many changes have
taken place to help eliminate most of these hit and miss methods.
Grafting cases, or sweat boxes, are gradually being eliminated. Most
propagators now place their newlv grafted stock on top ol the open
bench instead of 1n the case, thereby elimmmating most ol the disease
problems. This.has been made possible by maintaining higher humidity
in the greenhouse, painting the union or dipping the complete scion
into para-wax or some other similar material, and by using polycthylene
strips or adhesive plastic material to wrap the gralt union. In this case,
no waxing 1s necessary but a fairly high humidity 1n the greenhouse 1s
beneficial. Many recent articles have given this phase ol the industry
a shot in the arm. Today more propagators pay attention to quality
than to quantity and the percentage of good gralts 15 very much higher.

A plant that has been grafted properly will develop much faster
than a rooted cutting  This 1s because the root system ol the understock
1s two, and sometimes, three years old at the time the graft is made.
This furnishes a tremendus push to the scion With an own-root
plant, the roots and top grow simultaneously and thus is naturally slow-
er developing. However, il you allowed the own-root plant the ad-
ditional time 1t took to develop the understock tor grafting, the own-
root plant would be as large, if not larger.

We have just touched the high spots with regards to propagating
own-root plants and grafted stock. We would like to draw your atten-
tion to some examples.

(Editor’s Notes Mr, Gorton displayed plant materials propagated
by grafting and own-root plants. The tollowing account has been edited
for presentation in these Proceedings.)

1. Japanese Red Maple:

a) 6-month old, own-root plant. The plant is straight with
active buds spaced equally around the main stem. Follow-
ing transplanting there has been extensive root develop-
ment.

b) 2ls-year old, own-root plant. The plant has grown consider-
ably in size and 1s already developing into a good shape.

c) l-year old, grafted plant This plant is certainly larger
than the 2l%-year old, own-root plant. It will require a
certain amount of pruning to shape it up. You must re-
member that thts gratted plant had a three year start. Most
oratted Japanese maples have a side shoot growing out
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which make them rather crooked. It takes about a year
after they have been planted cut to get them to develop
properly. In comparison, the own-rooted plant, atter one
vear in the ftield, will be a much better shaped plant.

2. Magnolia Soulangeana:
a) 6-month old own-root plant. The plant 1s in excellent con-

dition. ‘The very heavy root system is protruding through
the bottom of the pot A plant ol this size will grow ap-
proximately 12 to 18 inches in one vear.

b) "2l4-year old, own-rooted plant. Although this plant is
only shghtly branched, it is well developed and has a very
heavy root system. This plant was cut back a year ago to
encourage branching.

c¢) l-year old, grafted plant. Suckers readily form with this
graft 1f a large understock is used, or the gratting 1s poor

3. Blue Spruce:
a) 6-month old, own-rooted plant The root system on this

plant is not as heavy as most other plants of this age. Many
will die if not watched very closely. They are extremely
hard to root. We have had our best results with cuttings
taken Lrom young plants and placed in a cool shaded house.
We have used Perlite for the rooting medium.

b) 4-year old, own-rooted plant. This plant 1s taking a na-
tural shape with branches evenly spaced around the main
stem. and rather close together A spruce on 1ts own roots
requires very little staking and pruning to develop into a
nice tree.

¢) 2-year old grafted plants. These plants have grown more
than the own-rooted plants and have very few branches on
two sides. These gralted plants quite [requently develop
their own roots alter a year or two in the ground.

4. Red flowering dogwood:

a) 6-month, own-rooted plant. It has a very heavy root sys-
tem but it must not be allowed to freeze the hirst, winter or
it will be killed. Storage at 35°F is recommended until
planting time.

b) one-year old, grafted plant. The top, center bud did not
develop very much, however, a side bud, adjacent to 1t, grew
vigorously. This makes the »nlant rather crooked at the
top. This is not serious, however, as it will disappear n
another year |

5. Lilac:
a) 2Vs-year old, own-rooted plant This is an excellent ex-
ample of a plant on its own roots. It is straight stemmed,
very well branched, and of good size

T'o summarize, the advantages ot own-rooted plants are:
Great quantities may be produced in a very short time and at
very low costs.
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They develop more naturally with very little staking or prun-
ing.

They are propagated in the summer, which eliminates the
expensive greenhouse heating required tor gralted plants.

It eliminates the necessity ot growing and potting up under-
stock.

It eliminates the disagreeable suckers that develope on gralted
stock.

The mortality rate i1s very low.

The advantages of gralted stock would be as l[ollows:

Grafted stock develop much laster.

Grafting can be done in the winter when other nursery work
1$ at a minimum,

Grafting is the best way of propasating many plants that can-
not be rooted {rom cuttings

Gralted stock, in many cases, developes a heavy set ol {lower
buds much quicker than own root plants.

MODERATOR COGGESHALL. Thank vou, Mr Gorton, lor
a very interesting discussion. There 1s sulficient time lor a tew ques-
tions.

MR ALBERT LOWENFELS (White Plains, N.Y.): What suc-
cess have you had over-wintering the dogwood cuttings?

MR. GORTON: Last year we had about 3000 in a cold Irame.
We lost all ol them This winter we are trying the method suggested
at our meeting last year by Mr. Charles E Hess. We have about 6000
in this trial.

MR. JAMES §. WELLS (}James S. Wells Nursery, Red Bank, N.J.):
WIill you briefly outline your method with Blue Spruce cuttings?

MR GORTON: We are only expcerimenting in a small way and,
as yet, have not developed a satisfactory method for commercial pro-
duction This year we tried two ditterent ways: 1 the greenhouse and
in the cold frame. The cuttings in the greenhouse all rotted. Those
in the outside frames developed a good callus and 1n some cases wcre
starting to root. We lifted these cuttings, transferred them to the green-
house, and lost everyone.

MR C H HENNING (Niagara Falls Parks, Niagara Falls, On-
tario) : Do you make any attempt to use juvenile wood, or terminal
or lateral growth?

MR. GORTON: No we don’t. We make sure we use good, new
orowth,

MODERATOR COGGESHALL: Thanks, again, Mr. Gorton, for
this discussion.

The next speaker, this afternoon, 1s Mr. Thomas B. Kyle, Bohlender
Nurseries, Tipp City, Ohio, who will discuss the propagation ol minia-
ture roses by softwood cuttings.

Mr. Kyle presented his talk, entitled, ““The Propagation ol Minia-
ture Roses from Soltwood Cuttings.” (Applause).
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THE PROPAGATION OF MINIATURE ROSES
! FROM SOFTWOOD CUTTINGS
THOMAS B, KyL=
Bolilender Nurseries

Tipp City, Ohwo

w4

First, I would like to say that I have had only three years experience
in growing miniature roses 1n quantity. 1 do not want to give the im-
oression that our methods are the best. I can say, however, that we
have been reasonably successful in the way that we grow them at Tipp
City, Ohio.

Plant propagation 1s a fascinating protession. ‘lhe urge to try new
things and develop new methods 1s strong in good growers. We are
fortunate that our industry has so many well-organized research pro-
grams in the hands of capable workers These men have brought about
great improvements which have reduced production costs and added
large sums to the value ol inventories 1 would like at this time to
express my apprectation for the privilege of hearing the experiences and
significent findings of the research and commercial men at this meet-
mg. It is a great opportunity tor more economical operation and helps
to keep us all abreast of what 1s new.

Miniature roses like hybrid tea, climbing, or any other class of roses,
have certain varieties that are good growers and are easy to propagate,
while other varieties are poor growers and more ditlicult to propagate.
Springtield, Ohio, which is 20 miles east of Tipp City, was called the
rose capitol ol America trom about 1900 to 1920 Millions of own root
roses were produced each year. I know several men in Springheld
who grew own-root roses during the early 1900 own-root-rose-era. When
we decided to grow muniatures 1 quantity. I talked with these men to
learn the way they grew roses. Their wav ol growing works the best
for us today. They benched, or planted their stock plants on raised
benches, in January They used good loam soil with about one-third
cow manure. The roses were planted-no later than early February.
The cutting house was kept cold until late March. Two-eye cuttings
were made and stuck outside in hot beds.

To make hot beds, they put 10 to 12 inches ol wet straw-horse ma-
nure in the bottom ol the bed, tamped 1t and covered the manurc with
live to seven inches of sharp sand The hot beds were covered with
olass ash and shaded with a heavy mushin cloth during the day and the
shade pulled back at might Cuttings normally rooted in ten days,
were dug and potted Most ol them were sold the tollowing spring
The varteties they rooted were mostly hybrid tea and climbing varie-
ties. Limited quantities ol spectes and minicture roses were also rooted
in the same way

Our biggest problem with miniature roses 1s mildew We have
tried all kinds of fungicides with only moderate success. We learned
to regulate greenhouse temperatures, which helps as much as spraying
to control mildew. In the Spring and Fall, we can grow and root the
minmatures successtully  During the late tall, winter and hottest part
of the summer we are not able to get good cutting wood.
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We now run our roses in a cold greenhouse during November,.
December, and January, We preter 40 degrees or less temperature, not
caring if the plants are [rosted on cold mornings. With eight to twelve
weeks of dormancy, the rose plants begin to grow vigorous with heat
and the longer sunny days of early sprig. The plants are apparently
less susceptible to. mildew when they grow [ast. By spraying them once
a week with Captan we control it very well When we keep the roses in
a heated house during the winter there 1s an abundance ot mildew and
very little growth

We have .tried benching miniatures in late spring when our green-
houses are not so crowded. Experience has taught 1t you don’t bench
plants early and let them run cold for several weeks, most ot them die
and they do not make many cuttings. Benched plants are best on
raised benches in a small, tight house which is shaded heavily during hot
weather and the ventilators kept closed. We do not bench many plants
because we are so crowded in our greenhouses during the winter months

Since we do not bench many plants, we have to rob cuttings from
the pot plants we have for sale. Most of our miniatures are sold to
mail order companies which want delivery March through May, and il
we are not caretul all of cur plants are shipped belore we have made
sufficient cuttings for our next year’s crop. Then it takes a year to
build back stock. Miniatures are slow growing so do not make an
abundance of propagating wood We have not been successtul in keep-
ing the plants healthy and vigorous during November, December and
January and as I said before, most of our plants are shipped in early
spring just at the time that we could get the best cuttings.

We do not use hot beds for rooting. In early spring and late [all
we stick cuttings in open greenhouse benchs, using sand as a rooting
media. It takes 3 to 4 weeks for most varicties to root, some longer.

Last summer we rooted our cuttings in an air-conditioned green-
house under mist with excellent results, The cuttings rooted bhetter
and as fast as in hot beds. We used soltwood cuttings from greenhouse
erown pot plants. The 1deal cutting is of vigorous new growth that has
a flower bud Make the cutting just as the bud shows color.

First, we potted everything into two and a quarter inch pot. Now
we are up to the two and one half inch <ize. "T'he biggest trouble 1s
that a plant like this will get crowded and get ¢ much mildew on it
that it will be killed 1 don’t have a grear amount of mildew, but 1i
the houses were kept warmer, there would be lots of mildew.

I would like to learn how to make these piants grow during the
winter so that cuttings could be made now.

MR. WELLS: Do you take the flower bud out when the cuttings
are made?

MR. KYLE: Yes, we remove the {lower bud. You can use hard-
wood, it you desire, but 1t will take longer to root ‘

MR. WELLS: Do you use any hormone?

MR. KYLE: We can’t see anv advantage when hormones are used

MODERATOR COGGLSHAILL. Thanks, Tom, for your discus-
sion of the propagation ol miniature roscs.
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The next speaker is Mr. Ray E, Halward, Royal Botanical Gardens,
Hamilton, Ontario. He will discuss the propagauon of Cercidiphyllum
japonicum from cuttings.

Mr. Halward presented his paper entitled “The Propagation ol
Cercidiphyllum japonicum lrom cuttings 1in cold {rames.” (Applause).

THE PROPAGATION OF CERCIDIPHYLLUM JAPONICUM
FROM CUTTINGS IN COLD FRAMES

RAay E. HALWARD
Royal Botanical Gardens
Hamuilton, Ontario

Having admired three beautiful upright specimens of Cercidiphyl-
lum Japonicum [or sometime and knowing that they were the only three
trees of their kind on our property, I decided to iry and propagate them
trom softwood cuttings.

My first attempt in 1954 encouraged me to try again in 1955. 1
took the first cuttings on July 12, 1954. The spring and early summer
were extremely hot and drv in our section and the new growth was quite
firm by this time, which probably accounted for the low percentage ot
rooting. Of 50 cuttings, only one rooted.

On June 23, 1955 T took 50 more cuttings. They were tip cuttings
about 6 inches in length, and cut just below a node and were quite soft
when taken, I removed the foliage trom the lower half of the cuttings
Having used no treatment the previous year I decided to try them again
with no treatment as I had noticed the other cuttings were quite heavily
calloused by late summer.

The rooting medium used was one I have used for a number ol
years with good results: 14 sandy loam, 14 peatmoss and 14 sharp sand
with 115" ol sharp sand on top ot the mixture. About two days previous
to sticking the cuttings, the medium was moistened and by the time I
was ready to stick them the sand on top was quite dry. Thus, as the
cuttings were stuck some ot the sand dropped around them, giving them
a clean, firm medium to begin the rooting process. When they were
stuck and moistened, sash was put on and given a coat of white wash
for shade.

The cuttings were syringed twice daily when the weather was hot,
and sash kept closed for about three weeks. Follewing this, daily venti-
lation was given, that is to say the sash were opened a couple of inches
to start with and gradually increased until they were entirely removed
to give the cuttings a chance to harden before winter.

On September Ist, I checked the cuttings for rooting and found
38 out of 50 were well rooted and the remainder well calloused. The
rooted cuttings were wintered in cold frames under glass and wcre set
out in the lath-house 1n the spring of 1956.

In conculsion, knowing this tree to be dioecious, having male and
female flowers on separate trees, I am not sure which sex 1 propagated
as I have never seen the trees in flower. 1 have been lead to believe,
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stuck and moistened, sash was put on and given a coat of white wash
for shade.

The cuttings were syringed twice daily when the weather was hot,
and sash kept closed for about three weeks. Follewing this, daily venti-
lation was given, that is to say the sash were opened a couple of inches
to start with and gradually increased until they were entirely removed
to give the cuttings a chance to harden before winter.

On September Ist, I checked the cuttings for rooting and found
38 out of 50 were well rooted and the remainder well calloused. The
rooted cuttings were wintered in cold frames under glass and wcre set
out in the lath-house 1n the spring of 1956.

In conculsion, knowing this tree to be dioecious, having male and
female flowers on separate trees, I am not sure which sex 1 propagated
as I have never seen the trees in flower. 1 have been lead to believe,
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however, that the sex of the tree in this case can be determined by its
growth characteristics. That is, that the male tree 15 quite upright and
the female tree quite spreading

i 7K g K oK

MODERATOR COGGESHALL: Thank you, Ray, tor this dis-

CLISSIO0OI].

MR. LESLIE HANCOCK (Woodland Nurseries, Cooksville, On-
tario) : I think this work ol Mr Halward 1s very signilicant, especialty
in view of the splendid growth obtained the second year with the cut-
tings It is ditficult to get seed of a lot ol foreign trees. Mr. Halward's
results suggest that we should turn our attentuon to the production of
shade trees by vegetative methods

MODERATOR COGGESHALL: At the Arnold Arboretum we
have been propagating Cercidiphyllum by seeds These cuttings arc
much larger than our two-year scedlings.

Our next speaker 1s William Flemer, 111, ol the Princeton Nurscries,
Princeton, N J. His subject concerns the budding ol Sophora japonica,

Mr. Flemer presented his paper, entitled ““I'he Propagation ol
Sophora japonica by Budding.” (Applause).

THE PROPAGATION OF SOPHORA JAPONICA BY BUDDING
WiLLiaM FrLEMER, 11

Princeton Nurseries
Princeton, New [ersey

The propagation ol Soplora japonica by budding 1s by no means
new to the nursery world Back in the days ol our Victorian ancestors
when grotesque horticultural “novelues” were popular no matter how
peculiar leoking, 1t was common practice to bud Sopliora japonica pen-
dula on six or seven loot stems. This produced a tree simtlar to the
weeping Ash (Fraxinus excelsior pendula) and certamnly 1is equal 1
ugliness Two more useful forms, Sophora j4ap. columnaris which was
narrow and pyramidal in form and Sopliova japonica violaces with
lavander colored llowers, were also budded, but these have long since
disappeared lrom the trade and have apparently been lost.

For many years Sophora was just another rather rare leguminous
tree only occasionally used as a lawn specimen, usually on some Land-
scape Architect’s spectlication.  With the arrival ol various serious tiec
diseases on the national scene, most ol these lesser known trees were sub-
jected to more careful scrutiny in the search for better shade trees  So-
phora has received much lavorable attention n rccent years lor this
purpose, and we at Princeton have been enthusiastic in publicising 1ts
good qualities.

Eastern nurserymen who have had experience in growing the trec
have noted how ditficult 1t 1s to make it stretch out and grow during
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the first years ot its lile. The tree starts out vigorously enough i the
spring, but presently the shoot begins to branch excessively and become
stunted almost with a “witches” broom” type of formation. Further
investigation disclosed that this maltormation 1s the result ol toxins
injected into solt growing tp in the course of the feeding activities of
several minute leal hoppers especially the genus Empoasca

This condition disappears later in the hfe of the tree lor two ap-
parent reasons. Yirst, the leal hoppers apparently have certain well
defined limits as to how high above the ground they will feed and they
no longer attack the branches as the tree exceeds this limit. Second, as
the tree matures, in common with other trees generally, it makes but one
flush of growth, and this takes place carly in the season before the leal
hoppers build up. In pushing a young tree i the nursery to secure a
straight trunk, intensive cultivation and ‘heavy, fertilization are em-
ployed to force a long continuous thrust of growth which falls prey to
the attentions ot the leal hoppers during the heat of summer. They
have proved very difficult to control by spraying, as many broods occur
in a given season and tolerance ol nsecticides develops.

In examining blocks ol Sophora an occasional plant appears which
is not attractive to leal hoppers. Isolation and comparison ot these rare
individuals shows an occasional specimen which 1s ol markedly” better
form than the regular run ot the species and hence doubly worthy ol
vegetative propagation. The principle is well known in its application
to selection of various Maple clones [or resistance to Empoasca f[abae
and in Ulmus americana clones resistant to Elm Leal Beetle.

This rather lengthy preamble establishes the reasons for budding
sophoras. The actual process 1s simple enough. Vigorously grown one
year seedlings as near pencil size as possible are hned out in the spring
as early as the ground can bc worked. These are cultivated and weeded
carefully to insure rapid growth during the summer. Bud sticks of the
current year’s growth on older selections are cut in August, selecting the
largest wood available because the size ol the resultant whip 1s directly
traceable to the size of the bud set the season before. The buds are
pceled and inserted in August in exactly the same manner as apple or
pear buds, and wrapped with rubber budding strips.

The following spring the understocks are cut bask to the bud and
after growth starts, any suckers which appear are rubbed oll. A hght
four loot bambo stake is inserted on the opposite side of the understock
and the developing whip 1s secured to it by several ties during the course
of the growth The plastic-coated wires sold as “quick ties” have proven
quicker and cheaper to use than raffia. At the end of the growing sea-
son, stake and ties are removed and the subsequent culture of the tree
follows established practices.

Spectmens ol ordinary Sophora seedlings, ol a selected type, and ol
a budded understock are on display tor those interested.

K K K K K
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MODERATOR COGGESHALL: Thanks, Bill, your discussion
was very interesting.

MR. FRANK O ANDERSON (Belle Valley Nursery, Lrie, Pa.):
How old is this plant belfore it will bloom?

MR. FLEMER: It takes a long time, about 15 or 20 years.
MR. FILLMORE: Are the buds de-wooded?

MR. FLEMER: They are de-wooded. We use only the shell ol
the bark with the bud attached.

MR. JOSEPH C. MCDANIEL (University of lihnois, Urbana,
I111.) : Have you tried budding Sophora on anything else?

MR. FLEMER: No, we haven’t. I doubt it 1t would take on
either Gleditsia or Robinia

MR. CARL E. KERN (Wyoming Nurseries, Cincinnati, Ohio) : |
understand that the roots of Sophora trees grow straight down, like the
horse radish. If permitted to grow in the nursery, the mam root will
go three to four feet straight down. Therelore, root pruning 1s neccs-
sary.

MR. FLEMER: It is true that they have deep taproots. Our experi-
ence has been that we get better growth 1l we dig the.Sophora as two-
year-old trces and actually transplant them, than if we merely run a
blade under them and leave them where they are. The same thing is
true of honey locust trees. 1 think Jack Siebenthaler will agree. I
you run the blade under them it glazes the ground or something under-
neath the tree and they stand still and refuse to grow, whereas, if you
transplant them and prune them severely with the shears, they grow
much more rapidly.

MODERATOR COGGESHALL: Our final talk this alternoon
1s also concerned with the propagation ol roses. Mr. Harold A. Barnes,
Barnes Roses, Inc., Huron, Ohio, will discuss the budding of roses.

Mr. Barnes presented his paper, entitled ““I'he Propagation of Roscs
by Budding.” (Applause)

PROPAGATION OF ROSES BY BUDDING
H. A. BARNES

Barnes Roses, Inc.
Huron, Ohio

In the lLifteen minutes which has been allotted for the “Propagation
ol Roses by Budding’’ 1 shall try to cover the most important details.
I shall devote the first part of my talk to the actual technical details of
the subject and the second part to some ol the pittalls and details which
may not be tully understood at the moment.

Present day commercial propagation of roses i1s done by budding,
not by grafting as in years gone by. In the beginning, as with any crop,
we must start with the plot ot land involved tor the crop. Roses, of
course, grow best in clay soils, but contrary to this, my tirst crop of roses
was raised on pure sand, and for a beginner, I still consider that tirst
crop a good one.
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Barnes Roses, Inc.
Huron, Ohio
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I shall devote the tirst part of my talk to the actual technical details ol
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we must start with the plot ot land involved for the crop. Roses, of
course, grow best 1n clay soils, but contrary to this, my tirst crop of roses
was raised on pure sand, and for a beginner, I stll consider that tirst
crop a good one.
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Roses grow well 1n a pH ol 55 to 7.5, which gives the grower a
wide tolerance with which to work. As a starung point, wild rose (Rosa
amultiflova japomica) is planted mn the spring just as early as your soil
will permit you to do so. Late March 1s excellent it it 15 possible to
start that early. Two types ot understocks are commonly available to
the trade now, one is seedling, the other is rooted cuttings. )

At our nursery we plant our rows 42 inches apart and the wild
stock 10 inches apart in the row. We have recently started to block
our helds so that we have a strip which will provide solid bearing for
heavy machinery, in case ot long sustained wet weather in July, August
and September We are then able to use as a stopgap a high velocity
duster to control Blackspot. This 1s a related subject which I will not
discuss turther as time does not permit i

As each block is planted, usually 35 rows, we use 12 inch disc hillers
to cover the understocks to the very top — when this is completed we
move a line of irrigation in the middle and water for approximately one
hour. As a result the soil 1s washed away from the top ot the mound
and all ol the top latcral growth 1s then above ground. This whole pro-
cess, as you know, tends to keep the plants from drymng out unul new
roots are formed. .

The next step is to cultivate lor weeds — this ime lapse can be
Irom one to four weeks, depending on weather. The minute that weeds
are one-half ich high, culuvate again with disc hillers only in reverse
this time to take the soil away from the plants Usually our hillers are
set at five inches. In other words, we have 2% inches clearance on both
sides ol the plant. Never let any mechanical or hand tool touch the
understock itself as this will wound the cambium tissue and at budding
uume the bark will not open properly. We do not make any attempt to
etiolate the understock during the growing period. If, in the normal
process ot growing, we find it profitable to again use disc hillers to cover
small weeds 1in the row, we do so. '

In [ormer years, some growers have felt that a good etiolated plant
budded better, but we do not share this belief, prinapally because it is
generally all hand work to remove this hill of soil which is around the
plant at budding time and this constitutes another labor expenditure.
From this point torward it is mostly a process of good growing practice
until approximately July Ist in our area. At this time, we start to bud
our plants. Usually we bud polyanthas first, on seedling understock,
as they seem to come mto shape some two weeks before the rooted
cutting stock 1s ready.

Our budding procedure consists of three men per crew. One man
to clean the soil away from the plants anid wipe the working area of the
understock with a clean rag  The second man to follow 1s the budder.
He slips the bud into the understock and the third man makes a tie
with a rubber budding strip which seals the wound completely — leav-
ing only the tiny eye exposed To go a little into detail concerning
the budding eyes, they are cut from the present blooming field. The
man who cuts the eyes trom the field must have had considerable experi-
ence as this operation 1s very important and can “toul up,” so to speak,
a large part of your operation In general, we select rose canes that
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have had a bloom on them. At the proper time, this bloom has just
started to dry up and is in a somewhat brittle condition, The thorns
on this cane have brown color and will reacdily snap off with a little
side presure, leaving a clean scar — not a torn one. Further -— this
cane will not squash when pressure is put upon it by first and second
fingers. It 1s true that because of human error, we are not always able
to cut our budding eyes n this condition, but head in the direction ol
these better requirements and your over-all bud stand percentage-wise
will be better.

. The next step m eyc preparation is to make sure that these canes
do not dry up n the process ol collection. Usually we cut one variety
at a time, place them i water at the time of cutting, bring them to the
storage shed, de-thorn them, wrap them in wet newspaper and tag them
twice as to variety and number ol buds in the package, place them in
refrigeration unul the budder calls lor this variety.

To recap this information and put it into workable form, here is
an example. The bud cutter, or eye cutter, wants 500 buds of “Peace.”
He equips himself with a pail ol water, pruning shears, and the location
of the variety in the bloomuing field. When he locates the row, he
inspects the plant for the cane he wants to cut, making sure that 1t he
cuts this particular cane, hé does not permanently cut this plant down
i size from a No 1 to No. 1V or No. 2 plant. This is accomplished
by taking a lateral branch, or a main branch, only if there are 3 or more
left on the plant, or il there are signs ol a new shoot growing Irom the
main graft, he may then cut a perpendicular cane {from the plant.

In de-thorning, one small point to catch belore we continue — the
canes are all placed lacing the same direction in the package so that the
leaf scar is below the bud — this permits the budder to draw the cane
from the case with less injury to the mdividual eyes and also the cane
is in the_ right position for the budder to cut the eye out of the cane
without turning.the cane around.

The budder takes the 500 “Peace” buds that have been cut and con-
ditioned for him, goes to the lield with two men (the cleaner and the
typer).” "The cleaner counts off 500 understock, labels the row “500
Peace” and the operation is underway The budder selects a cane from
his case and cuts an eye from the cane, removes the small bit of wood
from the back of the bud eye, takes his lelt foot and tips the top of the
understock to the ground. This exposes the working area so that he
can make a ““I'” cut i the understock and slip the eye into the cut.
The top of the “T” cut 1s made first and the bottom of the cut is made
last; as the budder is cutting the last tiny portion of this last cut the
knife is twisted in position — ever so slightly, this allows the tabs (we
use that word 1in want of a better one) at the linishing part of the cut
to remain open and the bud 1s inserted with a deft push. Often in
order to insert the bud tught enough the budder must place the back
edge of the knife directly on top of the bud to gain a jutting surface on
which to push. Too hard a push will break the tiny eye from the bark
an then the bud will not grow and has to be removed. Sometimes if
too many eyes are spoiled the budder will place his knife on the back
just above the eyc and push in that area. However, if the sap is {low-
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ing properly, within the plant, and other conditions are normal, this
difliculty 15 not present. The budder then continues to the next plant
and so on down the row. '

The typer using rubber budding strips within 10 plants behind the
budder. This 1s a “must” as the cut portion of the plant and eye will
dry out very fast and die it not scaled up quickly. The rubber budding
strips are 5 inches long and +% inches wide. The typer fastens the end
and puts tour complete winds underneath the bud and tive complete
of the strip on the understock by friction, crossing the strip on itsell
winds on top ol the bud and ues the top by stretching the top ol the
band and pulling the end through the loop and again {riction holds this
from coming undone. The number ot winds on top and bottom ol the
eye is conditioned by the length ol the cut made by the budder. We
always cover any and all of the wounded surlace below and above the
eye. A poor wind can’ cause the eye to push itsell out trom the union
and result in a kill or ot best a poor union.

At the end of 21 days, the budder with perhaps 50 more cyes of
“Peace” will go over tlus variety (originally budded 500), cutting the
band on the opposite side ol the eye and the band will unwind itsell
and come oll 1l it 1s cut in the proper place. 1f the eye 1s green and
healthy-looking, we have a “take.”” It 1t is brown, or jn any way looks
poor, the budder will “re-bud” either below the Lirst bud, or above,
or on any other portion ol the stock that 1s workable The bands on
this re-budding operation are never cut and remain on the understock
until the wild top is cut in February These bands ordinarily do not
cut into the stock as the growth process increases because of the lateness
ol budding. However, this must be checked as 1t can girdle the stem
it conditions ave right for very rapid growth.

Nothimg more 15 done n any way to the stock in the field until
late February and early March when the wild tops are cut 1 to 1V4
inches above the bud union, this 1s done with a short scissored topping
shear. To avoid trouble such as the wind catching these tops and roll-
ing them away and from lreezing conditions anchoring them to the
ground, we cut approximately 1,000 tops and gather them up at the end
of the row and immediately burn them. A little kcrosene 1s enough to
start the fire rapidly, as the o1l in the stems will make them burn with
terrific heat. Other than cataloguing your freld with a master chart,
your work until the tollowing spring is completed.

During spring cultivation extreme care must be taken so as not to
break ofl the fast growing tender shoots. When the new rose canes
have reached a length of 6 to 8 inches, cut them back half way. This
will keep these shoots {from breaking in the wind and will force the
plant to throw new shoots Irom the basal portion ol the graft. We go
over our field as olten as live times 1n the five or six weeks that the
canes are 1n active growth during the months of April and May, making
sure that each plant has had at least one pinch.



MODERATOR COGGESHALL: Thank you, Harold, for this
discussion of budding roses.

MR. FLEMER: For a given variety, do you prefer to use seedlings
or hardwood cuttings for understock?

MR. BARNES: Production-wise, I prefer to bud on the cutting
because it is faster. However, once you have a bud started on a seed-
hing you can almost ring the cash reglster Seedlings get very thorny
late 1n the season and the budders dishike it.

MR. FLEMER: Do you cover the buds during the winter?
MR. BARNES: No, we do not

MR CHARLES A BURR ( C. R, Burr & Co. Inc,, Manchester,
Conn.): What is your average success with hybrid teas?

MR. BARNES: We have been averaging 85 to 90% on bud stand.
We have had a lot of adverse weather these past three years, and gradings
will not average 60%.

MR. PETER ZORG (Cartright Nurseries, Collierville, Tenn.):
How can there be any question about compatibility on multiflora under-
stock?

MR. BARNES. We have had experience of incompatibility with
some understocks.

MR LOUIS VANDERBROOK (Vanderbrook Nurseries, Man-
chester, Conn.): Do you flind incompatibility with the thorny or
thornless multiflora?

MR. PAUL BOSLEY: (Bosley Nursery, Mentor, Ohio): There is
a distinct difterence, at least 10%, in your bud stands between thorny
and thornless understock, in tavor of the thorny understock We now
specify nothing but thorny understock. There 15 a dilference between
cuttings and scedlings. Now a seedling is a normal, natural root system
and the bud is put on the root tissue Above the crown on any multi-
flora, the top 1s constructed ditlerently, made up differently, and a root-
ed cutting is simuly a piece of the top that has had to make an emer-
gency root system in order to live, and there is a distinct difference.
We get better stands on thorny stock than we do on thornless stock.

MR. McDANIEL: Is th thornless available in seedlings?

MR. BOSLEY: There have been certain strains of thornless de-
veloped. Seed picked from thornless understock will have a tendency
to be somewhat thornless, and of course, with rooted cuttings you can
select your wood and make them absolutely thornless.

While I am on my feet, I would like to make just one point dbout
the winding with rubber bands. One year we had an experiment where
we wound rubber bands solidly. Did you ever wear a pair of rubber
boots in the summertime? That is exactly what 1s happening with your
rose when you wind your band solidly. We took a block on every va-
riety. Half were wound solidly and half were wound with spaces. small
spaces to be sure We found as much as 10 per cent difference between
the space band and the solidly wound rubber band. Now we try to
have our winders give the rubber band some space.
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MR. HENNING: Why 1s there a higher percentage of suckering
from root stock propagated lrom hardwood cuttings as compared to
seedling root stock material?

MR. BARNES: That s true and to the best of my knowledge
that will always happen. In fact, there are some varieties ot rooted
understock that will sucker territically. There 1s a lot ot difference in
the material. There are a great many different types ot multitlora
rose, a great many more than a great many of us realize. Any grower
who has kept this plant on his place for lifty years may have many dil-
terent plants of his own. Many times we start propagation from a
plant that is not the best we could have, had we selected better That
1s another factor in favor of seedling understock. I don’t know as I
have ever seen one sucker. There may be a possibility they could, but
at least your troubles are lar less.

MR. MERTON CONGDON (Congdon’s Wholesale Nursery,
North Collins, N.Y.): How many of the buds start growing the first
ear?

’ MR. BARNES: 1 find that it depends upon the time you start
budding and also the weather, but on an average 1 would say perhaps
30 per cent will grow out. I am not in accord with all of the growers,
but I like to see this condition. I wish T could make it happen more
often On a séedling understock it won’'t make much difference.

MR. JOHN B. ROLLER (Verhalen Nursery, Scottsville, Texas):
You can increase the percentage of the ones that break out this year in
the selection of the buds that you use. It has been a long time since
I have done very much budding, but if you take a good strong bud
[rom the stick that is almost ready to break out, go ahead and bud it,
because it has a tendency to break out early and give you a lot of these
the same season if the bud 1s ready to break.

MR. BARNES' T will go along with that to this point; in a big
production, time nor conditions permit you to select that kind of bud-
wood. Other than that, I would go along.

MR. C. E. KERN: While I was out in California I visited one of
the big rose nurseries. In their workships T noticed quite an elaborate
system of refrigerators. 1 was very curious about that. What do we do
with refrigerators-1n budding roses in a nursery? I found out in Cali-
fornia they get the budwood after their normal budding period 1s over,
I imagine sometime in September, becausc they haven’t had any frost
yet They will cu tbudwood, trim it properly, stick it in polyethylene
plastic bags, ‘put it in the refrigerator, carry it over at 35° or 40°F.
until the first week in May when they are out in the fieild budding
again on rooted cuttings which they had stuck in January. Of course,
for us Eastern and Northern fellows that doesn’t mean anything, but
you can readily see where those boys can steal a ride on us as far as time
is concerned.

MR [JIM WELLS: 1 understand that a number of people re-
frigerate their buds lor ten days or so before budding. Do you know
anything about that in Calitornia?
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MR. KERN: All I saw was the refrigerating outtit and, ot course,
due to the climatic condiuons those lellows had tremendous advantage.
Their greatest trouble is to stop their roses trom growing in the Fall to
get maturity. The only way they can do it is by cutting down their
irrigation, no more water for maybe a month or two months, and grad-
ually getting the maturity ol the wood, and finally, they will get a
ripening of the wood after which tume they are able to dig. Now they
tell me they have considerable trouble when the digging period comes,
they are contronted with too much mud and they have to yank that
stufl out of the mud.

As far as carrying over those buds, they are sure they can carry
them over for three or four months until about the tirst week of May
and the buds take i1t and they go right on The following year they
cut that early May bud back and by Fall they can have another finished
plant.

MODERATOR COGGESHALL: Thank you very much, Harold.

This concludes the alternoon series ot speakers on the Speaker-Ex-
hibitor symposium. I thank each of the speakers agan for the mterest-
ing discussions.

The meeting recessed at 5:00 p.m.



FRIDAY MORNING SESSION ,
November 30, 1956

The third session of the Sixth Annual Meeting was convened at
9:45 a.m., President Scanlon presiding.

PRESIDENT SCANLON: The first paper on the program this
morning is concerned with the cold trame method of propagation. It
will be given by Kenneth B. Fisher of the Kingwood Nurseries, Mentor,
Ohio |

Mr. Fisher presented his paper entitled “Propagation by the Cold

Frame Method” (Applause).

PROPAGATION BY THE COLD FRAME METHOD
+ KENNETH B. FISHER

Kingwood Nurseries -
Mentor, Ohio

Propagation by cold frame method is one of the oldest methods
employed by nurserymen, As such it would seem that it 1s unnecessary
to go into the matter to any great extent. Yet methods vary consider-
ably from nursery to nursery and, therefore, 1t would seem wise to go
into these variations as there seems to be no hard and last rule to go
by.

CONSTRUCTION Construction depends upon materials avail-
able and the use of the frame 1itself. Since most of the material we
erow in the cold frame is of the more easily rooted items, such as various
Euonymus, ours 1s very simple. We chose a spot at the base ol.a low
bank By straightening up one side with a spade and leveling ofl, we
obtained an area six feet wide and about fourteen inches deep at the
back. We then laid cut 1x8 inch planks, which had been treated
with a wood preservative, the length of the [rame and across the ends.
On these we placed concrete blocks (8 x 8 x 161n.) T'here are two tiers
of blocks in the back and one across the tront. The ends are built 1n
stair step fashion and the sash are fitted inside the ends. The 1 x38
inch boards prevent the tilting of the blocks as they are laid loosely
with no mortar or cement. Here we have violated one of the rules of
propagation as most relerences in textbooks will tell you to keep the
frames air tight. The bank at the back, ol course, prevents air flow
there, but the other side and ends certainly allow some passage of air

For more permanent construction, frames are made ol concrete.
The walls should be from four to six inches thick and extend below
frost level. Several years ago, cross bars were used on all irames at three
foot 1ntervals. One lormer nurseryman in our area had cross walls
every three feet. Here again, the 1dea was to keep the Irames air tight,
Cross bars every three feet are also used in wood construction but it is
not essential as I know of several propagators that do not use the cross
bars. By using T-rons mm the cement frame, more bracing is given.
Certainly some bracing is required 1if the frames are of considerable
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length. Laurie & Chadwick in their book “Commercial Flower Forcing”
recommend that if cement irames are more than 30 feet long, a cross
wall should be inserted both to provide support and cut down on air
circulation. '

The type of soil or rather subsoil will have to be taken imto con-
sideration, particularly it you want to place your trames below ground
level. You must have perfect drainage. One nursery in our area has
reinforced concrete frames which are considerably below surface soil
level but both the topsoil and subsoil are very sandy and draimnage 1s
no problem. Such a deep frame 1s usable not only for summer propa-
gation but can be converted into a deep [rame for winter storage ot pot
plants that might need the extra protection of the deep trame.

My good friend, Paul Otto of Perry, Ohio, on the other hand, even
with a sandy soi1l, has his frames on top of the soil. They are ol wood,
using a 1 x12 inch plus a 1x4 inch plank at the back, and a | x 12
inch plank in the front. His media is placed so that the surtace inside
the frame is about 3 inches above the outside. I think his frames are
tighter than ours but there are a few cracks here and there, and a trip
to his nursery will satisty you that he can grow very good material in
his frames.

The size of the trame is limited in one dimension by the sash used
Since most standard sash are 3 x 6 feet, the cold Irame is usually six feet
wide by any muluple of three that you want to make it For ease ol
operation, some frames have hinged sash with sash cord and weights
which take a lot of strain off the back, but I believe most commercial
operations just lay the ash across the frames. Hinged ash would be
disadvantageous il stock is to be uncovered and left in the frames all
winter.

L

In laying out your frames, the accepted method is to run them east
and west. We at Kingwood have again detied the textbooks by run-
ning our frames north and south. 1 don’t recommend it but just bring
it up to point out that you can get all the advice you need and read
all the textbooks you want to, and still do as you please to a certain
extent and make the frame work. Why north and south? Well we
wanted the trame close to our greenhouse and water supply, and the
area concerned was long and narrow. Running the frames east and
west would make them too short or completely cut olt a roadway to
some beds behind our greenhouse. So the area concerned called lor a

north and south layout.

Generally speaking, however, the frames should run east and west.
It all has to do with shading. If your frames run east and west, It 18
only necessary to shade the top and south sides. We, ot course, have
to shade the top, and the east and west sides as well I should mention
also that some nurseries use a combination of the cold frame and the
hot bed, although I think this is becoming obsolete in most areas. Cer-
tainly if summer warmth 1s a problem, it should be considered. In
such an instance, the frame is made at least 18 inches below ground
level and up to one [oot of manure 1s placed in the bottom to keep the
propagating medium at a higher temperature. With a hot summer,
this, of course, could be quite a disadvantage. In our area, this past
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summer, it probably would have worked out well as it was so cold
and wet nearly all summer. A friend of mine has a concrete frame
with a concrete bottom in which he placed a network of pipe through
which he can circulate hot water for bottom heat This year he tound
it quite an advantage. He obtained quicker rooting than we did “on
the same items. If you are to pot oft the cuttings or plant them out as
soon as rooted, bottom heat could be quite an advantage.

In the matter of shading previously mentioned, you will find
several types in use today. These will be discussed later. The mechanics
15 another thing that should be brought up at this time. Some propa-
gators preter fixed supports. This can be a wooden framework, whereas
others use wires stretched about four feet above. the ground, upon
which the shading is tastened. Since our Irames are not extensive, we
built rectangular framework ol 2 x 2”s which are ten feet long, support-
ed at the four corners by 2x4 ft. legs. - The back legs are about tour
feet long and the tront legs are three feet long. They are wide enough
to straddle the trame By being movable, we do not have to dodge
framework once the cuttings can take the sun.

Wind is not too much a problem for us since our frame is protected
on the west by our greenhouse and a rise in the general terrain. Once
in awhile we have to weight down the framework in high winds. One

or two heavy planks laid across the top will do the trick.

MEDIA. The question of media goes right back to the propa-
tor. Many In our area use bank sand I believe that by and large,
it is used more in our area than any other medium We at Kingwood
Nurseries use silica-sand. Why, T don’t know except that we started
with 1t and were successful and, therefore, have stuck to it.

Now several textbooks decry the use of sand alone. They admit
that it is generally used but tests have shown that for a great number
of items, and that includes most of the shrubs grown in our area, a mix-
ture of peat and sand is best. Kains & McQuesten in their book “Propa-
gation of Plants” refers to a test by A. E. Hitchcock of the Boyce
Thompson Institute. Out ol 96 varieties tested (which were included
in 46 genera) only six varieties rooted best in sand alone. The other
90 varieties rooted readily in a mixture of peat moss and sand, and the
mixture proved far superior. Unfortunately, the text did not give the
six concerned but refers you to the Botanical Gazette LXXXVI, 2, 1928.
It would seem f[rom this that those of us who are using sand alone
should do a little experimenting along this line.

Some propagators, I find, use the same medium year after year
and certainly those who can steam sterilize need have no fear of carry-
ing any infection over from one year to the next,

We have gotten new sand each year as our operation 1s on a
rather small scale and so far have found uses for the old sand. Semesan
has been used and probably the more recent Captan can be used for
sterilization  Naturally, if the operation is big enough sterilization of
some sort would be cheaper than buying new sand and the time and
etfort involved in removing the old sand and replacing with new sand.
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CUTTINGS. Brictly, I want to go.into the cytology of plants  As
we all know, plants are made up ot various cells. Seedlings develop
from a single fertilized cell in the ovary ot a_llower The growth ol
that seedling by enlargement and diflerentiation of its cells, 1s himited
only by conditions unfavorable to development

Therefore, with conditions favorable to growth, cell multiplication
typical of that plant should continue without hmit and supply parts
surtable for vegetative reproduction. Theoretically, any one living cell
is capable of producing a complete new plant. This obviously does not
hold true in practice. Under well controlled conditions (and this 1s
where an amr tight [rame wuold be employed). plants have been pro-
duced from a small number of living cells  This, of course, varies with
the plants propagated, methods used, and the propagator humselt.

Cold frame propagation 1s not generally thought ol on such a
scientific basis lor we usually think of a normal size,cutung  However,
it must not be ruled out for with a proper tframe and a good propagator
many plants have been grown from very small cuttings. '

Commerial growing by cuttage employs a larger:cutting and there-
fore, a larger number ot individual cells. Here again the size ol the
cutting can not be set down in black and white. It depends on the va-
riety to be propagated and the .propagator himsell  Generally speak-
ing, the cuttings are {rom three to live inches 1n length I know of one
nursery, however, that makes Fuonymus fortuner vegelus cuttings ecight
to ten inches long, or even longer if they have enough wood

The cuttings used are reterred to as summer greenwood or perhaps
more properly, hall-ripe cuttings. As with other methods ol propa-
gation, the condition of the cutting at the time ol taking 1s very 1m-
portant  Naturally, the cuttings should be taken irom healthy, vigor-
ous plants. Cuttings taken [rom plants with leal diseases or in poor
erowth conditions usually prove disappointing. The wood used 1s ol
the current season’s growth, but should be turgid rather than soft. "This
1s one place where cold frame propagaticn and mist propagation diller
in that cold [rame propagation requires a more turgid cutting than is
necessary by mist propagation - Here again, the best stage ol growth
ditfers with various plants and some are more particular than others.
Experience 1s the best teacher. Generally speaking, the cutting 1s taken
just as the wood 1s beginning to harden. Ii it will bend or partally
break, it is too old If it snaps oll clean, it 1s just right.

We try to make our cuttings in the morning. Il 1t 1s hot, they are
immediately wrapped in moist burlap. Frequently, however, they are
placed in baskets and when the basket 1s full, they are watered with a
sprinkling can. When taken inside, they are spread upon the [loor in
a cool place and watered again. Il we do not get around to them for
some time, they are kept moist during that time. '

The lower leaves are removed either by stripping or cutting ofl
with a sharp knite. Our method is to strip unless there 1s a marked
tearing of the outer layer ol cells  Potentilla, tor instance, strips quite
readily whereas we have trouble with Weigela and Prunus to name a
few. With most cuttings, we pay little attention as to where the cut
1s made. Many propagators claim you should cut to a node or just
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below it — that a larger proportion ol cuttings will strike Kains &
McQuesten repert-that n most cases experimental evidence has not
sustained this theory There are, of course, some items that have to
be handled dilferently. For instance, we obtain best results with
Daphne cneorum when we use heel cuttings Yet just a tew days ago,
a nurseryman friend was telling about an experience he had with this
same item. He was going away for awhile and told his boy what cut-
tings to take while he was gone The boy misunderstood and made
Daphne cuttings (this was in July) and, of course, there were no heels.
Since the damage was done, the cuttings were made up n the hopes ot
salvaging some and that year, this nurseryman got his best strike ever,
[ think, however, that nurserymen will agree that Daphne cuttings

should be made with a heel.

*We do follow the practice ol removing all the lower leaves, and
if the plant produces large leaves such as Forsythia, Weigela and Vi-
burnum tomentosum to name a lew, those remaining leaves are cut back
one half to one third Now this 1s another common practice that has
been proven unnecessary insofar as rooting 1s concerned In fact, if
the full leaves are left intact, the cuttings root laster, provided they arc
kept turgid, but it is more diflicult to maintain a turgid condition 1n
the cutting due to a more rapid transpiration.

Secondly, and certainly most important, 1s the saving of space in
the frame. Naturally, cuttings with large, full leaves take up more
space 1n the row and between the rows.

GROWTH PROMOTING SUBSTANCES. In the last lew years,
I think that most propagators have been using some growth promoting
substance. This is particularly true it the rooted cuttings are to be
removed for potung up or planting directly to the fields or beds. Since
" time 1s of the essence, growth promoting substances generally hurry up
the rooting process so that a well rooted cutting is ready to go earlier
than if no hormone 1s used. On the other hand, if as so often 1s the
case, the cuttings are to be left i place over winter, growth promoting
substances are not necessary, unless- the subject 1s ditficult to root.
Certainly, they are not necessary or such readily rooted ttems as Euony-
mus fortuner vegetus, Euonymus fortune:r coloratus, Pachysandra and
the like. In tact betore growth promoting substances were known, propa-
gators ol yesteryear did all their propagating without them and seem-
ingly had no trouble even with many plants that some propagators of
today consider ditficult.

When we started live ycars ago, we used Rootone lor everything
and then changed to Hormodin No 1| lor most items and Hormodin
No. 2 lor those more dillicult subjects we encountered. Recently, in-
stead of Hormodin No. 1, we have been using Rootone F, which has a
fungicide 1ncluded. Actually, we have not made tests on this but
figured that the addition ol a fungicide was not detrimental at least.



(T'vme Table For Taking Cultings — Lake County Ohio)

5/25-6/5  Euonymus alatus compactus
6/1 Cydonias (Hybrids and Aurea)

6/15-6/30 Spiraea japonica coccinea
Deutzia gracilis
Viburnum opulus nanum
Viburnum burkwoodi
Potentilla, Gold Drop
Hydrangea, Domotoi

6/10-6/15 Philadelphus coronarius aureus

Caryopteris, Blue Mist
Lynwood Gold

Forsythias Spring Glory

6/20-6/30 Viburnum tomentosum, plicatum and grandiflorum

6/20-7/5 -Vaniceki
Weigelas < Fairy
. Candida

6 /30 - 7/15  Hydrangea acuminata
Hypericum, Hidcote Variety

6/25-7/15 Euonymus fortunei acutus
{ortunie coloratus
fortuner radicans
fortunel vegetus
fortunel -patens

Berberis mentorensis
Thunbergi, atropurpurea and Nana

7/1 -7/20 Philadelphus virgimalis

7/15-7/25  Azalea Kaempferi Hybrids
Gable Hybrids

PLACING IN FRAMES. Placing the cuttings in the frame i1s no
major operation. The medium has been leveled off and tamped. We
tamp ours rather lightly. We cut the sand with an old butcher knile
and insert the cuttings about an inch, apart, or so that the leaves are
just touching. A dcpth of 1V to 2 inches 1s sufthicient. Some might
argue this depth and I suspect that in peat or a mixture of sand and
peat, you could run into trouble. By placing them in the sand at that
depth, there is less chance of them drying ocut. We make 1t a practice
to get at least one node below the soil surface of the media. Some
cuttings such as Vibrunum opulus nanum which root at all nodes be
set rather shallow, particularly if they are to be potted. Otherwise you
cuttings such as Vibrunum opulus nanum which root at all nodes be-
low the surlace and those which root all along the stem should be set
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rather shallow, particularly it they are to be potted. Otherwise you
end up with roots above the top ot the pots

We use a firming board of 1x2 inches. The cuttings are hrmed
in by striking the board sharply along its length and a new 1ncision 1s
made in the sand alter the board has been removed. The next row 1s
stuck 1n the sand and [irmed as betore. Alter the cuttings are stuck in
the sand, the area is {looded with water to settle the sand around the
cuttings and to make certain that the sand is wet. Immediately after
an area the size ol a sash is tilled, that area 1s covered with a sash.

CARE DURING ROOTING. For the tirst week to ten days, it
is desirable to keep the frames completely closed to provide the tempera-
ture and moisture wanted. On the other hand, some ventilation may
be necessary on very hot days. Our practice is to ventilate some 1f the
temperature within the lrame gets past 90° F. After this first period,
it may be desirable to ventilate a little each day as fresh air will reduce
the danger ol mold and lungi

In order to keep the air saturated and theretore have good turgid
cuttings, 1t will be necessary to syringe the tops of the cuttings and the
glass and sides of the trame. This should be done lightly two or three
times daily, for the tirst few days or a week. Later the cuttings will
begin to draw up moisture from the medium through their stems and
less spraying 1s: necessary. Watch them closely on very hot days, how-
ever, as they must not wilt. Remember that the syringing should be
ight and often. This prevents overwatering the propagating medium,
as too much moisture there would cause rotting of the stems.

SHADING. As mentioned previously when discussing construc-
tion, shading is very important. As much light as possible'should reach
the cuttings as long as 1t does not overheat the frame. A moisture laden
atmosphere inside the frame with a temperature between 70° and 90° F.
is desirable. But direct sunlight must be avoided. Again, let us refer
to direction of the trame itsell. If set east and west, 1t 15 only necessary
to shade the top and south side. Your shade, ol course, should extend
[ar enough beyond the ends that the first sash at each end are shaded.

In the past shade cloth meant muslin stretched on supports three
or four leet above the frame and along the sides. It should be arranged
so that it can be put in place readily in the morning as soon as the sun’s
rays begin to strike the glass. It should be removed in the late after-
noon. This also holds true tor dark cloudy days as during such times
the shading should be completely removed Today many growers are
turning to Saran cloth  We use both muslin and Saran cloth. You
will find the latter listed as to the various percentages of shade provided.
We use 819 shade, and during very bright days and particularly in
areas where the sun 1s normally quite bright, two layers of this may be
necessary. Paul Otto uses two layers of varying percentages during the
time the cuttings are rooting His first layer 1s 67% shade Saran cloth
which he leaves on day and night, as well as cloudy days. Then he uses
a layer of 909 shade for covering during the time the sun is up. Since

Saran cloth does not rot, mildew or tear easily, it has advantages over
muslin
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TREATMENT AFTER ROOTING. As rooting takes place, the
cuttings are gradually hardened off. We pass from the early days ol a
well saturated, closed frame with daily syringing to one where there 1s
some ventilation and, therefore, a less saturated atmosphere. This ol
course, tends to harden up the cuttings somewhat. Il the cuttings are
to be left in the media through the rest of the summer, fall and winter,
the glass is removed entirely when they are well rooted and shaded with
lath  The cuttings are watered daily during hot weather and we
believe it pays to do some foliar or hquid fertilizer (KAPCO 15-30-15
Liquid Fertilizer) feeding about once a week during the summer.

If the cuttings are to be potted up, 1t should be done as soon as
properly rooted. This will be doné while they are comparatively sott.
Therefore, it is wise to place the potted cuttings where moisture and
temperature can be kept sumilar to those in the trame. After a lew
days, they can be handled as any other potted plant.

Early rooted cuttings such as Forsythia can be planted dircctly to
the tield. It 1s advisable to have irrigation, however, for losses can be
high 1t the weather should turn hot and dry tor any length of timc
after planting. We have done it without irrieation by using our .trans-
plantor which has a water tank, and the cuttings are watered mn as
planted. This, however, 1s not entirely satistactory during hot, dry
summers. This past summer we lost hardly a plant i planting out
drrectly such items as Forsythia, Euonymus alatus compactus, and Cary-
opteris. 1 suspect what loss we did have were trom a super abundance
of rain.

Those cuttings which remain .in the frame over winter get no lur-
ther protection other than lath shade, which prevents alternate [reezing
and thawing, and thus heaving.

i K K K 1

s

PRESIDENT SCANLON: Thank you, Ken, for the interesting
and informative discussion on cold frame propagation. There 1s now
time for questions

MR. WILLIAM BURTON (Burton’s Hill Top Nurseries, Cas-
town, Ohio): Have you used cable or manure for bottom heat for
early or late matenials?

MR. FISHER. We have not used any bottom heat.

MR. BURTON: I know 1t has been used quite extensively in the
past and I wondered 11 you tound that 1t was necessary to go to the
extra cost ol cable or manure?

MR. FISHER: As I stated betore, I think it depends upon your
operation. It might be advantageous 1l the plants are to be potted or
set out 1n the tield. It they are to be left over-winter in the frame, I
see Nno necessity tor It.

MR. PAUL F. OTTO (Perry, Ohio). 1 used bottom heat quite
extensively for one year, then discarded 1t because 1 found too much
condensation at night due to the differences in temperature.
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MR BURTON: We have had the same experience. Have you
used Wiltpruf or related materials on cuttings before transplanting?

MR. FISHER: We have not, but perhaps someone here has had
experience with such materials.

MR. PETER ZORG (Cartwright Nurseries, Collierville, Tenn.):
We used Waltpruf on most of our cuttings when planting them outside
We found it was really an asset because there was less loss

MR FISHER: 1 mught add one thing along this line, but it has
nothing to do with cuttings One landscape man, who uses large Ber-
beris mentorensis, sprays them in the field belore digging them lor trans-
planting. This past August he transplanted them without any diffi-
culty. I can understand that, particularly mn a hot, dry area, treating
the cuttings certainly would be advantageous belore putting them in
the frame or planting them out in the field from the lrame.

MR. CASE HOOGENDOORN (Hoogendoorn Nursery, Newport,
R.I.): Did you ever try summer evergreen cuttings?
MR. FISHER: No, but I will ask Mr. Otto to tell about his

experience,

MR. OTTO: ~ We take cuttings ol golden pyramid and dark green
arbor vitae the latter part ol June or early July. Usually, they root
within three or four weeks I use Hormodin No. 1 on these cuttings.

MR HOOGENDOORN-" Do you stick the cuttings 1 sand 1n
these frames?

MR. OTTO: Sand is used and we water the cuttings once 1n
three weeks The frames are aerated cvery nmight. Il you don’t aerate,
you get a lot of moisture condensing and that 1s what causes the dam-
age. If the dampness 1s there at night and you aerate, 1t doesn’t hurt,
but if the trames are kept closed, 1t causes rotting.

MR HOOGENDOORN: Do you also propagate Taxus and juni-
pers in frames during the summer?

MR OTTO: I propagate Andor juniper m the summer. Taxus
are made 1n September.

PRESIDENT SCANLON: 1T think we should proceed to the next
paper. Thanks again, Ken, tor your inlormation.

The next speaker is well known to most ot you He 1s Case Hoogen-
doorn- from Newport, Rhode Island, and his subject 1s concerned with
the successful establishment of cuttings and seedlings in the field

Mr. Hoogendoorn presented his talk, entitled “Sucesstul Establish-
ment of Rooted Cuttings and Seedlings 1n the Field.” (Applause).
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SUCCESSFUL ESTABLISHMENT OF ROOTED CUTTINGS
AND SEEDLINGS IN THE FIELD

Cast HOOGENDOORN
H oogend oorn Nurseries
Newport, Rhode Island

This subject takes in a large territory as there are so many dillerent
varieties and types ot cuttings and seedlings. There are also dilterent
rays of accomplishing this and 1 am going to tell you only about the
groups I am acquainted with and the way I try to handle them 1n my
OWN Nursery

When 1 first saw this heading, I had a very easy answer In order
to get the best results in planting and transplanting you just plant
everything early and on time. It 1s as suimple as that.

But I don’t think you people are satishied with such a simple an-
swer as that. No doubt you have the same problems as I have, that 1s,
you simply can’t plant everything early and on time. Now we try to
do the next best thing and that 15 to see how to get around this in order
to get a satisfactory stand when we are planting later than we should.

To start with, we have one very good method and that 1s potting
up all your cuttings and seedlings or putting them i bands To my
mind that is an excellent method to insure good stands, especially where
a good many people take this small stock and line it out in tield rows
over the field. But all nurserymen do not operate their nurseries in
the way.

We are all nurserymen and most all of us have nurseries, or respon-
sibilities to operate a nursery. We use almost as many methods as
there are nurseries Yet we are all after the same results, which 1s to
get good stands and try to make a prolit on our operations.

Now to come back to potted and banded stock. As [ said belore
this is an excellent way to insure good stands and would recommend
this for retailers who do a small amount of propagating.

However, for wholesale growers who olten propagate in large quan-
tities, it seems to me It is quite expensive to pot up or band cuttings
and seedlings.

Personally T prefer to bed out all my cuttings and seedlings for one
or two years to build them up before lining-out, especially where we
have irrigation and shade over the beds, which gives very good control
over the rooted cuttings and seedlings and gets them established very
suiccessfully.

Speaking of irrigation I would like to say a lew words about it.
Some years ago when we were forced to use irrigation, which was new
to us at that time, we learned that there was more to 1t than just throw-
ing. water on the beds The summer we started 1t was hot and dry and
we laid out a small irrigation system. A number of cuttings and seed-
lings were dying in the beds even under shades. After we laid out the
system, we turned on the water and let it run for 8 hours and then
moved the sprinklers. While moving the sprinklers we would sink
ankle deep or more in mud and thought we were all set.
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But what a disappointment! Three or four days later you came
back to these places and found the ground was hard and dry again, as

1f 1t had never been irrigated.

As tar as I was concerned, it did not do much good and we had to
find a better way ot irrigating. The following spring every time we
planted six or seven beds we would irrigate them. 1 decided that it we
irrigated while the soil was stll Joose and open, the water would go
down much deeper and last much longer. That is just how it worked

out.
After these rooted cuttings and seedlings have been bedded for one

or two years, they have a strong root system ot fibrous roots, which will
help to eliminate losses after lining them out over the field.

We also take hardwood shrub cuttings and root grafts and plant
them very close together in narrow rows for one year so that when we
line them out the following year, we will also have heavier stock by the
time they are dug.

As vou have noticed up to now, 1 have been talking about the
preparation of the liners, which I think is very important. To me a
good liner with a good root system is more than hall the battle 1n order
to get a good stand after planting. A strong liner will also produce a
stronger and better plant, |

To me it is always very poor economy to try to save a few pennies
on a liner. A poor liner or a hight liner will give poorer results in stands
and a poorer block of stock. You are not only apt to have more losses
alter planting but will also end up with every so many more culls. Per-
sonally I always try to buv the best liners or seedlings as they are the
cheapest in the end and will give you best results after planting.

Now we come to lining out these transplants over the field and I'd
like to say just a few words about the land these liners are to be planted
on

I think it is very important to have.as much humus as possible 1n
vour soil either by using manure or cover crops, or better yet by using
both, and have the ground well worked over and plowed quite deep.

I like to plow 12 inches or more When you plow deep, you will
find that vour soil will retain more moisture when you run into dry
weather as deep, loose soil will sweat better. Humus will also help to
retain moisture. A deep plowed soil and humus makes a happy com-
bination and will help to insure better stands and better growth

Now if you are so {ortunate that you can start lining out as soon as
the weather opens up n the spring, you don’t have much to worry about
vour stands as that is the proper time to start planting. We are not so
fortunate as we have to get our orders out first and then start planting.
Naturally, we try to get some items planted early between digging orders
but the amount of that depends a good deal on the weather. II the
spring breaks late, we are out of luck. II it breaks early and we get 2
or 3 rainy days a week so we cannot make any headway with our orders,
we are out of luck. Ycou see we are always battling with the weather.

I mentioned belore, so long as we can’t plant early we try to do the
next best thing and see how we can get around this.
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What we try to do 1s to dig and heel in as many liners as we can.

Take for instance shrubs from hardwood cuttings or root grafts.
We dig them and trim-the roots but not the tops By trimming the
roots when you heel them 1n, you will not have to cut them back again
when you come to plant them.- By the ume you come.to plant them,
they will have made a lot of new reots and all ol new roots are saved
when planting. _ .

Now the reason we don’t cut the tops back at the time we" heel in
these liners is that when these shrubs-start to grow, the branches will
start to leaf out all over, but the eyes at the base will remain dormant
longer. When we plant these shrubs, we cut back the branches and do
not have to contend with all the sott growth, which wilt badly and make
the plant sufler considerably In this way you have a plant that does
not sulfer much when 1t is lined out and by leaving all: the young roots
intact they reestablish themselves within a [ew days. We apply the
same method to shrub seedlings.

On the other hand if you have rooted softwood cuttings, which were
rooted 'the previous summer m frames, you can hne them out very suc-
cessfully even 1f they are leaved out, due to the fact that they have much
softer and finer roots and do not'get such a shock when you dig them.
They reestablish themselves very quickly :

Of course there are a great many different varieties of shrubs and
woody plants and they do not all 1espond to the same treatinent there-
fore there will always be exceptions.

For instance, I would like to mention just one item, Vibrunum
from softwood cuttings 1 prefer to line these out after they are leaved
out as they seem to pick up quicker and grow better. [ have seen
Vibrunum softwood cuttings planted dormant, which gave a poor stand.

I would also like to mention Coloneaster. Some varieties are rather
troublesome to transplant. This can be easily overcome by transplant-
ing them every year or root pruning them every year. They should be
handled in the late fall or early spring as they make new rootts in cold
weather. I also prefer a seedling to rooted cuttings as they have a
better root system '

EVERGREENS . With the evergreens, when we heel them 1n, we
cut the roots and the top back as they don’t break out as lush as shrubs
do and will hold back for quite a while but they will be making new
roots while they are waiting to be planted. Here again the new roots
will help to insure a good stand.

| BROADLEAFS + We do not worry too much about the transplant-
ed broadleafs, such as azaleas, rhododendrons, andromedas, etc. as they
have a very fine root system and respond very easily If they get too
far ahead of us before we can get to planting them, we shear off all the
young growth betore digging them.

Ot course there are also rather troublesome broadleaves, such as
large leaf holly, for instance, /lex opaca, when it comes to transplanting.
They seem to dry up easily. In order to overcome that, we have gone
through the trouble sometimes to cut ol all the leaves. We would wait
until the eyes 1in the axil of the leal would swell and turn red, which
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signities that the sap 1s running. By domng 1t that way we have trans-

planted holly very successtully. |
You may wonder why I have not stressed 1rrigation more than I did.

The reason for that is that very few ol us have irrigation all over the
nursery as it takes a tremendous amount of water which most of us are
lacking. For those that are tortunate enough to have irrigation all over
the nursery, it means added insurance to obtain good planting stands.
Today we also have temperature controlled storage cellars or sheds,
which are very valuable to the nursery business. This is an ideal place
to keep your liners pertectly dormant until you get around to planting
them. This way the plant does not spend any of its energy belore plant-
ing and is a great help to late planting. 'There is only one drawback
to this and that is it is so expenstve to build that most of us do not have

them. .
I have omitted fruit stock and shade trees as I have not had any

experience with them as I only grow ornamental stock.

What I have tried to bring out is that your soil structure, irrigation
and the preparation of vour liners all play a vital part in the successtul
establishment ol your planting.

k K K TR S K

PRESIDENT SCANLON: Thank you, Case, 1 am sure that there
will be a number of questions or comments on this subject.

MR. HICKS (The Cottage Gardens, Lansing, Michigan): Do

you think it 15 better to trim the roots of Junipers and try to get new
growth in the spring or would you plant them earlier in the spring it
you could or would you prefer to have new roots?

MR HOOGENDOORN: Sure, you can trim them and plant
them.

MR. HICKS: You prefer to trim the tops of the evergreens first
befcre you plant?

MR. HOOGENDOORN: That 1s right.

MR. HICKS: 1 had heard some preferred to plant the junipers
and then trim the tops alter a couple of months, getting better growth
that way

MR. HOOGENDOORN: That is just it; everybody has his own
opinion.
MR. C. S. INGELS (The Home Nursery, Lalayette, Ind.): I did

not hear you say you used any Wiltprul in transplanting your ever-
greens.

MR. HOOGENDOORN: No, we have never used it.

MR. INGELS: I would like to ask if anyone has used it on cut-
tings and do they find 1t shocks them just a little? Does it take the
cutting a tew days longer to take off after you use Wiltpruf than if
you didn’t use 1t?

MR. HUGH STEAVENSON (Forest Keeling Nursery, Elsberry,
Mo): I have had very little experience with Wiltpruf, but I sort of
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proceeded with the idca Wiltprul and other anti-desicciants were a lot
of hog wash  There are reports ot a group ol experiments in this coun-
try, Canada, and Australia where an attempt was made to extend the
planting season of coniter lield planting stock, by using antidesiccants
such as Wiltprut. In no case in those three countries was there any
benefit from the use of anudesiccants in late planung.

[ wonder if there is anybody here who has good control tests using
Wiltpruf or not using 1t, or any other antidesiccants where the control
was such that they knew really whether thev were getting any results

MR. ZORG. As 1 told the previous speaker, we use Wiltpruf on
our cuttings before we put them out in the lield. In our nursery we
have 100,000 cuttings, handled in the shade house tor a whole year.

Before we take them out we Wiltprut them. We spray it on with a
hand pump, with a little hand sprayer, and the recommendation is that

you use one gallon of that substance in cight gallons of water. We use
it just double, so we use one gallon lor four gallons of water, and we
found that it reallv helps the cuttings to establish themselves quicker,
because it gives a thin film on top of the leaves. We use this on ever-
ereens and 1t keeps them for a while until the cutting really makes a
few new roots. We really found it was an asset. We have planted
plenty of cuttings without Wiltpruf.

MR. STEAVENSON: Do you also use it on your fall planting
lining out?

MR. ZORG: With the fall planting, vou wouldn’t have much
difference, because with the fall planting you wouldn’t lose much be-
cause you don’t get the hot weather, but with the spring planting and,
especially when you plant in June, in Tennessee, when it 1s really hot
weather, you lose plants where you don’t use Iit.

MR. FISHER: When they go out in the field after they have been
treated with Wiltpruf, are they planted with a transplanter and watercd
in or do you have irrigation that you use afterward”

MR. ZORG: We plant them out with a planter, the mechanical
planter, and after they are planted we do not irrigate them at all  We
just leave them in the fieldd OIf course, when we get rain, so much
the better. When we don’t get rain we just don’t bother reaching that
special field with an irrigation system. Our nursery is quite extensive
and you can’t always reach everything with water. Of course, we have
a lot of irrigation system, which we use ftor transplanting, when 1t 1s
necessary, but we have parts we can’t reach

MR. JOHN B. HILL (Hill Nurserv, Dundee, Illinois) : 1 think I
can give a small report on the usc of Wiltprut, In the summer of 1955,
owing to a delay in getting going in the spring, we found 1t necessary
to plant established cuttings out of the plant beds in the held. We
took the time and trouble there to set up a control experiment whereby
we applied Wiltpruf at the recommended 1 to 4 rate If we waited 48
hours after applying Wiltprut belore we litted the plant, without dis-
turbing it, and planted 1t out, there was an appreciably better stand on
the plants that had been treated against those that hadn’t been.
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What experience have you had gomg directly trom the rooting

b'ench to hield rows?
MR. HOOGENDOORN: We don’t do that at all.

MR. LEROY HETZ' (Fairview Exergreen Nurseries, Fairview,
Pa): We line out about 800,000 cuttings out of the oreenhouse right
out in the sun with the mechanical planter. It is Hawlins cylinder
planter. We don’t shade them but we cultivate them 1mmediately and

if the weather becomes too dry, we use portable irrigation. The cut-
tings are lined out in rows which we cultivate with an Allis Chalmers G

tractor, three rows at a ume Then we leave them either two or three
vears and they become quite large in three years and we have a U digger
on this Allis-Chalmers. There are three of the U-diggers really, and

we dig three rows at a ume. .
I would like also to state we planted about 40,000 upright Taxus

this fall and we used Wiltprul on them. We had a very dry fall and
they didn’t die. They are good. They didn’t grow any tops but they
did grow good root systems.

MR HOOGENDOORN: In other words you take your cuttings
from the greenhouse bench and line out into held rows. Ours would

all die.
MR. HETZ. Not with Wiltpruf.

MR. THOMAS S. PINNLEY (Evergreen Nursery Co., Sturgeon Bay,
Wisconsin) :  We do the same thing as the former speaker mentioned.
We will plant directly from the greenhouse bench. We can’t even get
out until the first of July to do the transplanting. We shade them: and
irrigate them heavily. We have very small losses and we [igure the
actual cost of banding is not worth 1t in our operation. We do prune
them at the ume we plant them out On succulent things we will use
Wiltprul. This is band planting. We will plant directly out with a
machine, Ewonymus, Alpine currant, and other things ot that nature

and we will use Wiltprul on them,

MR. HOOGENDOORN: Can you plant Taxus cuttings from the
sand bed right out to the field without any shading?

MR. PINNEY' No, we haven’t tried them as yet. They are shaded.
Most of the evergreens go out in beds planted by hand and shaded or
planted by machine and shaded at least for two weeks atterward.

MR. J. S. WELLS (James S. Wells Nursery, Inc, Red Bank, N.J.):
Soon after I came to this country I happened to take my father to Mr.
Hetzs’ nursery and was amazed at what he was doing. I can vouch for
his system. It works with him, and it works for a number of other
people Vincent Bailey up in Minnesota does it, but he happens to be
living a few miles {rom a large stockyard and can get unlimited supplies
of manure and treats his land in an astonishing manner He ends up
with a soil condition which is just pertect. With that soil condition I
think you can go direct [rom the bench  We tried it at Koster's Nursery
and 1t worked [lairly well tor a few years, I thought, until we began to
keep accurate records and, consequently, found out how many of the
plants were not growing. I am convinced that if an accurate tally 1s
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maintained of the number of plants planted. and of those that tinally
gel. through, you will (ind that the extra work is not necessarily a la-
bility.

MR. WILLIAM FLEMER, IIT (Princeton Nurserics, Princeton,
N’].: Do you think therc s any value in puddling — that 1s dipping

LB

the roots in a mud solution as they used to do in the old-time nursery,
or do you think it mats the roots together and doesn’t improve the
stand?

MR. HOOGENDOORN: Years ago we used to dip in thin mud,
but then we tound when you get dry weather and the soil 1s dry, you
pull the plant up, the mud will cake to the roots, and naturally, 1t 1s
going to be that much harder for the young roots to break through.
We have elimiated puddling and we just dip 1n clear water and plant.

MR. LESLIE HANCOCK (Woodland Nursery, Cooksville, On-,
tar1o) :  Will you give us your opinion about hilling up immediately

after planting in the lall?

MR. HOOGENDOORN. You can do that very well with young
shrubs. You can hill them and take the hill away again in the spring.
But when planting evergreens, you would be spoiling all the bases of
the evergreens. 1 don’t think it would work out well. Furthermore,
if you have real wet land, I don’t think you should hill.

MR. ZOPHAR P WARNER (Warner Nursery, Willoughby, O.):
To get back to this Wiltprut problem, I would like to suggest that maybe
we are trying to put all the plants into one category, and I don’t think
we can. On the things like Taxus or spruce or those things that do
not make any top growth alter they-go out, then it might be very bene-
ficial. With somec of the broad leal evergreens, such as Pieris, Rhododen-
dron. and magnolias, where the top erowth precedes the root growth,
it is absolutely detrimental. You sometimes will get defoliation of the
older leaves that you badly need to support the new root growth.

The question I would like to ask 1s:  What has anyone done with
starter solutions, like liquid fertilizers or whatever you want to call
them, to cut down this lapse until the new roots start’

MR. LOUIS VANDERBROOK (Vanderbrook Nurseries, Man-
chester, Conn): 1 might pass out the thing we have donec in the past
few years. For everything that we plant out, we take out a 55-gallon
barrel of water to the field, and we take a paillul of soil and throw 1t
into that 55 gallon of water and we add seven pounds ol Ra-Pid-Gro to
it, 'stir thoroughly and dip every plant we plant 1n there as 1t goes out
to the planting crew. We hnd that there is a lot quicker starung and
a lot better results.

To get back to the Wiltpruf problem, we have conducted what
these fellows call control tests with the originator of Wiltpruf, Dr.
Baumgardner. We definitely had detrimental etfects and complete
scorching ol leaves on Magnolia soulangeana, M siellata, and M. stellala
rosea. 1 had put on the Wiltpruf and potted the magnolias in the
greecnhouse before we planted them out in the field. They would be
planted out anywhere from 12 to 48 hours. Those Magnolia leaves had
considerable scorch on them and they dropped. I did have Dr. Baum-
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oardner come out and he said, “We will have to change our formula.”
We were using a dosage ol one to ten and not one Lo four, and we got
scorch. We have come to the conclusion, that on tender succulent
erowth, Wiltprut can he detriemntal on our hardwood cuttings 1n _the
greenhouse. On our propagation, belore they went out in the hield
we sprayed those right on the bench with Wiltpruf, perhaps 36 to 43
hours before they were planted out  Plants like Philadelphus virginalis
and Hydrangea sutlered terrilic scorch. 1 did the same things on pyra-
mid arborvitae and Plitzer’s juniper and those evergrecns were planted
out n the lield. This was a control test They were scorched terrifi-
callv with Wiltprul and they have been there two years and stll show
the effects of the Wiltprut.

What 1 am trying to convey is that Wiltpruf has its proper use
under proper conditions. It is a good thing to use In transplanting
retatl material to prevent desiccation, but on the tender stock right
from the bench to the tield, we cannot make it work

MR. HOOGENDOORN: You meant to bring out, Louis, you
scorched all these by using it 1 to 10°

MR.- VANDERBROOZK: That is right. My conclusion 1s if the
foliage is too tender and Wiltpruf is put on, it has the elfect of almost
a burning. It scorches right through the leal sometimes. Some fellows
may bring up the point il you use it as a misted. spray and break up
the spray into very fine molecules you might not get the scorch. We
have used different tvpes ol norzles. We have put 1t on as a coarse
spray and we have put it on as a fog Some minutes particles, almost
pinpoints, maybe an eigth to quarter inch fall, and we get the same
results, whether pinpoint or coarser, of scorching throughout the tender
(oliage. Tt might work in other localities but not where we are in New
England. I might make one other comment. Belore we used Wiltpruf
we were using Dow Wax. When we were using Dow Wax we never get

any scorch. |

MR. HOOGENDOORN: You would think the wax would scorch
more because it draws more heat “

MR. A M. SHAMMARELLO (A. M Shammarello & Son Nursery,
Cleveland, Ohio): I have had a very unpleasant experience with Wilt-
prul. It may bring out a lot ol arguments. 1 can only tell you what
happened to me. In any case, we plant in Julv  We can’t get to our
planting until then. We transplanted several thousand rhododendron
and azalcas, mountain laurels, spiracas and Ilex opaca. When 1 read
about Wiltprufl T thought that was the answer to all my problems. 5o
we went ahead and sprayed perhaps a couple of days ahead of time we
were to move our plants. Now the plant material we were to move
was two or three years old. It was not soft as Mr. Vanderbrook’s plant
material. We had over a 509, stand. So we don’t Wiltpruf anything
any more. ~

MR TADPOLE (Beaver Hall Farm): My experience is just a
little bit different In our greenhouse operation we don’t sell any
rooted cuttings. They are all transplanted into a prepared soil flat
and we deliver none of these transplants until the latter part of July.
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In other words, they have all had new growth but 1t 1s hardened off.
The flats are under the trees outside lor about a month or six weeks.
This mcludes Taxus, arbor vitae, juniper, rhododendron, azaleas, Amert-
can holly, Enghish holly, and a few other things. They are all treated

with Wiltprut before they are taken out of the flats and shipped 1n
packages. 1 have yet to tind a customer who kicked, so it must be all

right.

MR. SHAMMARELLO. It scems to me that when we had a
shower or even a dew in the morning, that dew would just roll ot the
foliage ot the treated rhododendron and azaleas. 1 believe, that caused

those plants to dry.
MR. WARNER- 1 would like to hear one ol the prolessors here

carry this thing a little lurther in regard to what physically happens to
the plant when you put Wiltprul on it Doesn’t that slow down the
transpiration? I[ you put it out in the sun under a forced drait and

slow it down, would you have a little dilferent eflect than 1l you used

it in the shade?

MR. AART VUYK (Musser Forest, Inc., Indiana, Pa.): We used
the material tor spring planung only once, and 1 think it delinitely set
the plants back. It burned about 75 percent ol the leaves.

MR HOOGENDOORN: It would seem that it doesn’t work very
well on soft toliage. '’

PRESIDENT SCANLON. Perhaps it would be wise to discon-
tinue this discussion at this point. If there are lurther questions, they
can be included in the Question Box Session tonight "Thanks again,
Case tor the discussion.

MR. WELLS: We have a guest here whom I think can describe
a type ol propagation frame, the Nearing Frame, better than anyone
else. I ask permission tor David Leach, ol Brookville, Penna. to de-

scribe the Nearing Frame.

PRESIDENT SCANLON: I am-'sure we will want to hear trom
Mryr., Leach. ,,

MR. DAVID LEACH: My experience with the Nearing Propa-
cation Frame began about eight vears ago when a nurseryman from
New Jersey told me ol the inconsistant results he was having with it.
He asked me it I would undertake a series ol experiments with hormones
to try to find some method which would be cllective tor this particular
type of propagation and 1 did. More chance than anything, 1 got start-
ed on an 18-hour soak In aqueous solutions. It linally developed that
75 parts per million of indolebutyric acid aqueous soak for 18 hours
gave results at least as good and probably a little better than any I had
heard about in any other method.

Over a period of about eight years the poorest results we ever had
were 92 per cent on about 800 cuttings, anywhere from 50 to 70 varie-
ties, a large part of which were the hard-to-propagate red sorts.

Now the Nearing propagating frame 1s essentially a cold [rame,
which sets on top ot ground. It has a bottom in i1t and has a sloping
back The length ot the back 15 calculated according to the angle ot
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the declimation of the sun, so that when the sun is in the northern limits
of its travel, on June 21, 1t doesn’t enter the frame. It must be oriented
due north.

Now, after expernmenung with this device for about eight years,
there are aspects of 1t I don’t understand and I think there 1s a little bit
ol witchcratt going along with 1t, but it has worked out very successtully.

I have found you have to have a minimum of 350 foot candles of
light tor the [rame to operate successiully.

Another thing about the propagation which come from it, there 1s a
very low postrooting mortality, anywhere lrom six-tenths ol one per
cent to one per cent, whereas rhododendron propagated in a greenhouse
with heat, at the end ol one year the average mortality is about 15 per
cent.

The method 1s slow but 1t is cheap. The cuttings are stuck in the
middle ol September and taken out the tollowing August. However,
they usually put out one growth in the frame. "There 1s no expense of
greenhouse space mvolved. The cuttings are watered once a week
until they [reeze in the tall, and there is no.attention ol any sort re-
quired untul the following spring when they are watered once again.

These cuttings aren’t ventilated, which is contrary to one of the
speakers we heard this morning, who said he lound the condensation
overnight 1n a cold frame to be injurious. That is not the case at all
with rhododendrons. There is no ventilation until the cuttings are
taken out of the frame n August At that time they have such root
masses that you can’t get them into four-inch pots.

With such hard-to-root varieties as Dresselhaus, Charles Dickens
and Mrs. C. S. Sargent, 1 {ind the Nearing Propagation Frame 1s a suc-
cessful device. It 1s a successtul device in a commercial sense. I only
have one of them and it has a capacity of 600 cuttings but I teel 1t 1s a
representative pilot system that can be expanded indefintely. Warren
Balwick in New Jersey propagates many, many thousands of rhododen-
dron each year with this method.

That is a briet description of the trame and how 1t works. If there
are any questions you would like to ask me about 1t 1 will try to answer
them.

MR. RALPH M. FISHER (D. Hill Nursery Co, Dundee, Ill.):

What is the foot candle reading when they are taken out? Do you shade
them or what is the light intensity after the shift?

MR. LEACH: They are taken out 1n August and put in ground
beds in a pine woodland.

MR. FISHER: In deep shade?

MR. LEACH: 1 wouldn’t say so. The slats are spaced one and

a hall times their width. 1 suppose the total shade would be 50 per
cent.

MR. FISHER: It would be close to the foot candles in the frame?

MR. LEACH: 1 couldn’t say, because 1 have never measured the
foot candles 1in the outside beds. 1 had no turther interest in 1t.

MR, FISHER: That 1s a point [ would like to know. You hear
everybody get up here and tell about “we shade” and “we don’t shade.”

-
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How much do we shade, and why? Is there any experimental evidence
of stress put to a plant in rapidly changing lighting intensities? For
instance, say in the greenhouse bench when you denuded the cutting,
when you move them from 350 foot candles maybe to 1,000 to 2,000 or
a bright sunshine, is there any experimental cvidence or references some-
one can refer me to, to get some basic thinking on this thing? I have
some, but I can’t substantiate it. 1 would lhike to find some relerences.

MR LEACH: As lar as the propagation in the frame 1s concerned
it is 350 foot candles. As far as 1 would be concerned from the stand-
point of propagation, I wouldn’t be concerned with the {oot candles
afterward as long as the cuttings were shaded and didn’t burn. 1 don’t
think I understand the point ol the {oot candles after ‘they are trans-
planted out of the frames,

MR. FISHER: The pomt I would like to know 1s how much
stress in the change of light intensity can a young plant stand?

MR. LEACH: The limit of tolerance — I don’t know.,

MR. HOOGENDOORN. Does the trame come as a unit or 1s it
something you can build yourselt?

MR. LEACH: 1 am not here to sell anything. I wrote a book on
rhododendrons I have blueprints tor the trame in the book 1t any-
one wants to build these frames I have extra copies of the blueprints.

PRESIDENT SCANLON: Thank you, Mr Leach, for your descrip-
tion of the Nearing propagation frame and of your results with rhodo-
dendron propagation.

The meeting is adjourncd untl the alternocon sessions.



FRIDAY AFTERNOON SESSION
November 30, 1956

The fourth session of the Sixth Annual Meeting convened at 1:50
p.m. President Scanlon presiding.

PRESIDENT SCANLON: The program this afternoon 1s a panel
discussion on the “Propagation ot Hybrid Lilacs by Cuttings and Other
Methods.” There are hve speakers on the panel. Questions will be
deferred until all ol the speakers have linished, then your questions can
be directed to any ol the panel members.

Th first speaker 1s John Sjulin, ol the Inter-State Nurseries, Ham-
burg, lowa.

Mr. Sjulfh presented his talk entitled “Propagation of Hybrid Li-
lacs by Cuttings.” (Applause).

PROPAGATION OF HYBRID LILACS FROM CUTTINGS
Joun J. SyurLiN
Inter-State Nurseries
Hamburg, Towa

It is our opinion that Lilacs grown on their own roots are superior
to lilacs which are budded or gratted on some other rootstock. We
believe they grow mto better plants and also the troubles which are
experienced from mcompatability and hardiness of rootstocks are elinu-
nated. |

Howcver, our carly attempts to root lilacs from cuttings were un-
successful, then about tén years ago we learned [rom Mr Albert Swan-
son, now deceased, but at that ume head propagator for the Mount
Arbor Nurseries, that the tuime of taking lilac cuttings was the main
reason for his success in rooting. This suggestion from Mr. Swanson,
plus much work and observation by our propagator, Mr. Charles Wood-
worth, has brought us more success 1n rooting lilacs 1 would like to
say at this point, that we are not always entirely successful in rooting
lilac cuttings. Some varieties, such as Firmament and Pres. Falliers,
absolutely refuse to root for us.

Our procedure for rooting lilacs 1s this: we construct cold ftrames
in the usual manner, except they are twelve inches deeper in the ground
than our ordinary frames. The frames run in an East-West direction
and they are built of wood. We consider it very immportant that the
frames be constructed of wood because it allows the sash to [it tighter
on the frame.” Mr. Woodworth considers this seal betwen sash and
[rame to be fully as important as proper timing n taking the cuttings.
In lact, we put several layers ol creped saturated kralt paper over the
top edge of the trame lor the sash to set down on in order to make even
a better seal. The total depth ol our trames on the inside 1s seventeen
inches on the South edge with. the frames being two inches higher on
the North edge. The frames are above the level ol the ground only
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five inches on the South and seven inches on the North. “I'hereiore,
even with five inches ot sand 1n the frame, our five to six inch cuttings
are below the level ol the gmund. We believe this results in an air

condition which is necessary tor rooting lilacs.

Our rooting medium 1s three parts sand and two parts vermiculite
We use a total of tive inches of rooting medium We do not tamp the
medium.

Following the advice ol Mr. Swanson, we take our cuttings just as
soon as the terminal buds are formed. In our case, this is usually trom
the middle to end of May. We have tried taking cuttings earlier and
they always failed. We have taken cuttings two or three weeks alter
the terminal buds were formed and the stand was reduced.

We make cuttings only from the terminal growth. ‘T'he cuttings
are five to'six inches long and are cut to a node. 'The bottom leaves
are removed and the remaining leaves are lolded 1in hall and trimmed
to a point, leaving about hall of the original surlace.

The cuttings are dipped in Hormodin Powder No. 3 and are stuck
two inches deep in the medium. The cuttings are ‘thoroughly watered
m and the sash is put on making sure the seal between {rame and sash
1s tight  Lath shades arc put on with a brick placed between shade and
sash. Burlap is rolled on the trames from e€ight to tive o’clock. We
water the cuttings every morning

The sash is kept tught untl the cuttings are rooted, this time will
depend on varieties and ranges from one to two and a hall months.
As soon as the cuttings are rooted, the sash is raised one hall mnch lor
four days, then it is raised two inches lor two days and then the sash
is removed. The lath shades are lclt on and the burlap is rolled on for

another tive days.

We carry the rooted lilac cuttings in the cold frames unul the
following Spring. The cuttings are fed once during August and once
during September with a soluble fertilizer. During the winter the trames
are covered with straw. Paper 1s rolled out on top ol the shades and
the straw is put on the paper about 8 inches deep. We do not want
straw to tall down among the cuttings. As eaily as possible 1n the
spring the rooted cuttings are potted and alter four weeks 1n the pot
they are ready to be lined out i the held We have tried planting
them bare-rooted early in the Spring but we have lound that late Spring
freezes will kill many ot the cuttings.

K K K oK i

PRESIDENT SCANLON: Thank you, {ohn, tor this interesting
discussion ot rooting lilacs. The second speaker, this alternoon, 1s

Donald Wedge, Wedge Nurseries, Albert Lea, Minnesota.

: Mr. Wedge presented his paper entitled “How We Propagate French
Lilacs at the Wedge Nursery.” (Applause).
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HOW WE PROPAGATE FRENCH LILAGS
AT THE WEDGE NURSERY

DoNALD WEDGE
Wedge Nurseries -~
, Albert Lea, Minnesola

[ have read many interesting articles on propagation which were
written by many of you present today and published in the American
Nurserymen. They have stimulated our thinking — many ol the 1deas
presented we have expermmented with and some we have put into regular
practice. One such tine article on lilac propagation by Mr Wells, spoke

ol 98 percent stands, which has certainly set a high goal to shoot at and
has caused us to do some serious thinking and to run some additional

tests. Stands ot 91 percent have been the best we have been able to do
in the past ten years and that only in two varieties in two dilterent
years. Our average of all varieties for a given year, mcluding some
rather poor propagating varieties, 1s considerably below that.

We, at the Wedge Nursery, located at Albert Lea, Minnesota which
is 15 mules north ol the lowa border, have grown “own root” French
lilac since 1902  In 1935 we jumped up our propagation, growing
mainly for other nurseries under contract. My father, Robert C. Wedge,
1s mainly responsible lor what success we have in propagating and as-
sisting him is my sister and partner, Dorothy Wedge; our Nursery Super-
intendent Ervin Young, and myselt

We are now growing about 32 varieties of lilac, all but a tew are
listed in the 1953 list ol “The 100 Best Lilacs for America.” Many
other varieties we have discontinued because of interior quality or be-
cause 1t was a poor propagator.

During the past ten years and especially the last tew we have made
numerous tests using 500 to 1000 gratts under each test and comparing
these stands with the stands under our usual procedure. The results
have given very delinite indications on some and have been confusing
on others because they ditter from vear to year We also have to re-
member that the varieties differ. That which 1s good tor one variety
may not be good ftor another. The white lilac varieties usually tend to
start sooner than the dark varieties Also they tend to continue growth
in the tield later in the summer. Some make a wonderful root system
and have short canes, while other varicties have beautiful tops and poor
root systems.

In brief our method 1s to bench gralt the lilac scion on green ash
piece roots We use a whip gratt and secure the gralt with gratting
thread. Gralts are packed 1n pine shavings in wooden apple boxes,
stored m our regular nursery storage until Spring, and planted directly
to rows In the tield.

We have two sources for scion wood — a scion block where we cut
back to short stubs every year and one year old plants in the field which
we cut back anyway to eliminate single caned plants. The scion wood
15 cut after we fimish putting stock 1n storage, usually after November
10. Quite otten the ground 1s trozen and snow is on the ground. Our
tests have shown that with later cutting, even in March, the results have
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have been good and that scions cut in the field are almost as good as
those from the scion block. Whips taken trom the scion block are cut
to make 2 to 4 scions per whip, while those taken trom the one year
block seldom make more than one scion The buds on these scions are
quite close and are harder to whirtle with the knile.

The root stocks we use are green ash. We prefer one year old seed-
lings V4 to 34 inch caliper. They are usually straight, clean and with-
out small fibrous roots Qur tests have shown two and three year old
ash, both seedlings and transplants, work pracucally as well, but they
do slow down our grafting time considerably, with more frequent knile
sharpening required. The librous roots are especially in the way when
winding the graft. The ash serves to teed the scion until it is able
through it's own roots to take care of itsell The root stock usually
sloughs off With only one variety, Mont. Blanc, does the ash root
seem to persist tc some extent Both the ash root and ash suckers are
easily detected from the lilac and can be removed. 1In our experimental
tests we have gralted to both Villosa hilac roots and European Privet
(Liqustium vulgare) | but the percentage of stands were well below
those with ash  One important point in favor of green ash is that is
cheaper to produce than either privet or Villosa lilac roots. Those of
you living m other parts of the country where white ash i1s commonly
erown may wonder whether they would make suitable root stocks. Per-
sonally, 1 do not know. My father 1s under the impression, from some
experience he had before my time, that white ash is not as compauble
as green ash. *

The scion wood is cut to 6 inch lengths into a holder making sure
there is a set of buds within 1% inch ol the top. Terminal buds are cut
off to eliminate flower buds. Wood which is V5 inch or over, as well
as light immature wood, are discarded One hundred scions are wrap-
ped in a damp cloth unul the men who do the actual gralting are ready
for them later in the dav.

The carfter slices the buttends of the scion and makes the back
cut on V% or all the scions in the package He takes a hand full of
roots and lays them on his lap and proceeds to slice the root stock at the
crown end, make the back cut, fit in a scion of approximate same caliper
and making sure one side matches perfectly. One test made showed 20
percent better stand where both sides matched over only one side. The
root is then cut oft with a knife at a length of 3V% inches or graft placed
in a tray. We make as many cuts as we can, with suflicient caliper,
out of each root. Our tests have shown the crown graft results in only
a slightly better stand than the piece root and 1t 1s more apt to send up
a sucker. The placing of the buds m respect to the cut seems to favor,
the lower bud opposite the splice which usually means slicing through
one bud We tried inverting the ash root, but the stand was only 13
percent.

The wrapper sets the tray before him and holding the scion in his
hand with the union of the scion and root held firmly between his
finger and thumb, makes two tight winds with the graltang thread at
one end and two tight winds at the other end. We formerly prepared
the graltting thread ourselves but ndow buy it trom Chase Nursery, Chase,
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Alabama Our tests have shown three winds -— another wind 1n the
middle — have made for better percentage in stands, which proves the
importance of the gralt being hrmly bound We have used graftting
tape but felt you could not bind the gralt tight enough. We also be-
lieve 1t prohibited roots from torming right where they are most apt to
form first, thus prolonging the length ol time belorc they do go on their
own root. Qur experiments has proven gratung thread percentage
better. than tape.

The gralts are then dipped tops down ina shallow pan of shellac to
seal the pores ol the fresh cut. Our test last summer ol leaving 500 to
two dillerent varieties without shellac was not conclusive. One showed
a decided advantage tor shellacking while the other did not come up
to regular check percentage.

We made another test on two varieties by dipping the whole scion,
including the gratt, in Wiltpruf. This proved almost a tlop. Another
experiment was to cover the splice’ with gratting wax. Three tests were
made on this. One showed delinite advantage, the other two no ad-
vantage and the labor required 1s considerable.

We place the gralts in wooden apple boxes in layers using moist
pine shavings for packing material. Each box has a printed label, indi-
cating the variety, tacked on each end We like the apple boxes as a
uniform and easy method of handling, especially in the field lor plant
ing. A few ol the larger grocery stores save them for us. We have
used shingle tow, moss and a mixture ot the two. We have found all
satistactory but we preler clean pine shavings. These shavings should
be wet down and mixed at least 24 hours ahead of use 1n order that the
moisture evens up  Excessive moisture will cause buds to start. Peat
we consider questionable from tests made last summer but we should
make a retest as the peat used may have held too much moisture. We
have also tied the gralts in bundles, put in polyethylene sacks without
packing material and kept in storage with very excellent results. But
those in polyethylene sacks left in a warm room to callous spoiled by
mildew. |

Our usual procedure 1s to place the boxes of grafts in storage which
we try to keep near freecing. The alternatve is to leave the box in our
grafting room or some other warm room ftor about 12 days to callous
the splice, then move into storage. Threce out of four tests showed de-
linite increase i the percentage ol stand. After another vears test on
best temperature and correct length of the period, this probably will be
standard procedure with us.

Next we plant by hand behind a two row trencher on loam to sandy
loam soil. One field in our rotation has a streak of heavier soil run-
ning through the middle. The lilac growing in this area has a much
poorer root cystem and more ash root can be seen at digging time. The
more sandy the soil the better the style of root system we seem to get.
The field has been 1n a two-year program of soil building by sod crop-
ping. The sod 1s plowed under in the tall and gone over with a How-
ard Rotovator just previous to planting. The rows are then packed
with a heavy packer and 1t there 1s not sufficient moisture in the soil
they are given a strcam ol water with a larger trailor tank, pulled by
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tractor, watering two rows at a time. The rows are then cultivated.
Then we sit back and pray for warm moist weather. We are not lortu-
nate as yet to have an irrigation system for our big tields.

We plant our gralts so that only an inch of the top ol the scion
appears above ground. Our tests have shown this depth much better
than buds just at the surtace or buds two inches above surface

It has been our policy to start planting lilac grafts as early in the
spring as the ground would allow soil preparation and to plant the
white varieties tirst as thev are the lirst to start bud growth. Many
times we find this early planting has been halted by a spell ot cold, wet
and even snowy, freezing weather. The results would be poorer on this
early planting and much better on the later plantings. If we wait until
later there would be too much bud growth betore planting which would
result in a poor stand. This is where controlled cold storage may be
a big benetit in holding back the buds untl soil temperatures are warm-
er. In the three experiments we made last year two out of three varie-
ties made better stands when held in cold storage than those handled 1n
our regular way This will be standard procedure with us this year.

To sum it up, judging from our experience and experiments, the

important things are.
. Keep the scion wood and root stocks neither too wet nor too dry,

but absolutely dormant.
2. Make a nice clean graft with scion and root matched as nearly

as possible and tirmly wrapped.
3. Callous in a warm room for about 12 days at 70 to 80 degrees

fahrenheit.
4. Keep 1n a controlled cold storage 32 to 35 degrees F. to keep grafts

dormant until planting time.
5. Do not plant until the ground is warm and 1n good condition and

plant with top graft one inch above ground.

I have one bone ol contention — which I would like to voice at
this time It has nothing to do with propagating methods though. I
do not think the retail catalogues should list lilac varieties as double
and single, maybe that goes for wholesale lists too. The average person
will invariably pick a double if given a choice yet he would not be able
to detect the dilference unless he was within three feet ot the bloom.
If he could actually choose between two lilacs in bloom, being double
or single would have very little bearing.on his decsion. The terms
double and single should only be used as means of identification.

K K K ® 7

PRESIDENT SCANLON: Thank you, Don Wedge. T am certain
there will be questions for you to answer when we reach the discussion

portion of this panel. ‘
The next speaker is well known to our membership. Jack Sieben-
thaler, The Siebenthaler Co., Dayton, Ohio will discuss the rooting ol

cuttings of hybrid lilacs
Mr. Jack Siebenthaler read his paper, entitled ‘Propagation of Hy-

brid Lilacs from Cuttings.” (Applause).
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PROPAGATION OF HYBRID LILACS FROM CUTTINGS
JACK SIEBENTHALER
The Siebenthaler Company
Dayton, Ohio

While many forms of plant propagation, other than Hybrid Lalacs,
produce more satisfaction in terms of linancial renumeration or quanti-
ty production, 1 believe there are tew which contribute; any more toward
satistying the inherent love ol growing plants, which we all must share.

The taking of cutung wood from a hne specimen plant ot hybnd
lilac, which is in tull bloom and covered with morning dew, leaves little
to be desired in this great leeling ol being an integral part in the
creation of beauty and form. So much for the aesthetics of hlacs.

Perhaps the one thing to stress more than any other 1s the incon-
sistency ol results in producing hybrid lilacs from sottwood cuttings.
It is neither my purpose, nor intent to pretend, that we get anyhing
other than mediocre results 1in our attempts.

Generally, our percentage of survival from propagation trames to
the field is from 209, to 509,. Seldom do we experience a greater suc-
cess than indicated above While 1t is true that with an adequate sup-
ply ot stock wood, 509, weuld be very nice, it not the best, the fact
remains that in most varieues we are guite limited in our supply.

An explanation ol our propagation must begin with a briet ac
counting of our physical set-up. We propagate in concrete slab Irames
which are sunk in the ground and protected by glass sash and canvas
duck curtains We have also had two-years experience with a mist bed
and 1 am happy to say that most ol the experience has been quite en-
couraging. Up to the present time, however, we have attempted no
hybrid lhilacs in the mist frame.

The cutting medium i¢ a sand and Michigan peat mixture of 3
parts sand and one part peat which 1s approximately 4” deep after dry
compaction before sticking.

The long trames run Fast and West .and the top of the medium 1is
approximately 12”7 below the sash level.

The cutting wood is taken when the blooms first begin to open and
this is usually about May 5th to 10th in our area. Several cuttings can
be obtained {rom each terminal branch and our practice has been to
bring the entire branch end into the cutting room before removing the
individual cuttings.

The cuttings is removed with a sharp knife through the basal ring
and a portion of the large soft leaves 1s removed (about Y of the in-
dividual leaf). In addition, the very tender up end of the cutting 1s
removed to prevent excessive wilting.

The cuttings are treated with Hormodin Powder No. 2 and stuck

in the sand and peat medium.

Atter a thorough watering, the sash i1s laid over the frame and
made as nearly air-tight as possible to prevent moisture loss. Our
method of producing this semi-airtight condition is to use folded news-
papers. We don’t use anything fancy lor sure, but we do fold the news-
papers long ways, getting about eight thicknesses and we lay these be-
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tween the lrame side itself and the sash and also between the sash,
across the frame so we do get a reasonable moisture proof barrier there

and fairly airtight situation.
The lilac cuttings are then lelt until the rooting action has begun
Periodic checks, in which random cutungs are examined, indicate the

time when the sash should be lifted up shghtly in order to begin aera-
tiont ol the beds. This should occur when the roots are approximately

/o’ long.

~ When the roots begin to attain a brown color and toughen up, the
sash are removed and replaced with lath shades. Periodic hand water-
ing 1s essential at this time.

The rooted cuttings are banded in 3” x 3 vita-bands in early Sep-
tember it everything has gone well  Sometimes it has been found desir-
able to leave them in the propagating frame over winter for early spring
banding.

The lilacs which are banded in late summer are plunged 1n a deep

pit (36””) and covercd over with sash during cold weather. This usual-
ly readies them for regular lining out the following spring.

I would like to emphasize the tact that percentages can be weighted
or altected by many factors. We attain a survival percentage ol 20-509
as 1 have said. This would, no doubt, be higher if we were to leave
many ‘ol the heavily-calloused cuttings longer in the frame.

Another factor is the scarcity of stock wood. T feel deflinitely that
in varieties where there 1s an abundance of wood, the resulting higher
percentage of success is in part due to the ability of the propagator to
be more choosey in his material

There is no doubt that a better rooting percentage can and will be
attained through more carelul attention to detail, better sources of wood
and better hygenic practices.

The prime motivation tor our method ot hybrid lilac propagation
is the desire to produce a better plant lor the consumer which will be
as trouble-lree as possible. This we are doing with sott wood cutting
propagation

K K K K R

PRESIDENT SCANLON- "Thanks very much, Jack. Our next

speaker 1s Dr. Henry Kirkpatrick ot the Boyce Thompson Institute for
Plant Research, Yonkers, N.Y. Dr. Kirkpatrick will also discuss the

propagation of lilacs from cuttings.

Dr. Kirkpatrick presented his paper, entitled “Propagation ot Hy-
brid Lilac trom Cuttings.,” (Applause).
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PROPAGATION OF HYBRID LILACS FROM CUTTINGS

, HENRY KIRKPATRICK
Boyce Thompson Institute for Plant Research, Inc.
' ' Yonkers 3%, N.Y.

French hybrid lilacs, Syrnnga vulgarns vars, can be successtully
propagated by cuttings. Considerable work was done at the Boyce
Thompson Institute tor Plant Research, Inc., trom 1957 through 1942
on the propagation ot hybrid lilacs, and preliminary results ol this work
were published in April, 1989 (1). Later work substantiated these
results and indicated that trom 75 to 100 per cent rooting could be
obtained. Twenty-four varieties ol the hybrid hlacs were successtully
propagated from cuttings (Table I) | and no signilicant ditlerences were
noted i the rooting responses ol the diflerent varieties. Rooting oc-
curred in {rom four to live weeks, and the cuttings were ready lor pot-
ting, in approximmately two months Rooted cuttings grew and develop-
ed normally.

Propagating methods involved the use ol open benches 1n paint-
shaded greenhouses where a minimum temperature ol 68° F. was main-
tained. Temperatures lower than 68°F 1nactivated or noticeably re-
duced the effectiveness of the root-inducing substances A rooting
medium consisting of a mixture ol sand and peat moss was lound to
be satistactory. The medium was placed in the benches without tamp-
ing or packing. After treatment the cuttings were planted on a 30-to
40-degree slant so that the leaves lay tlat on or close to the surface of
the rooting medium.

Immediately atter planting the cuttings were heavily watered to
firm them in, then shaded with a single layer of cheesecloth placed
directly on the cuttings. The cheesecloth was removed for watering,
then permanently removed after the cuttings had been in the bench
tor three weeks. Cuttings were taken periodically throughout the year

TABLE I—Rooting Response of Cuttings of SYRINGA VULGARIS Varieties One
Month after Treatment with 8 to 12 Mg, of Indolebutyric Acid in Talc

Date Per cent Dote Pcer cent

Variety cuttings rooting Variety cuttings rooting
Adelaide Dunbar H/11 75 Elithu Root 5/21 75
Amethyst 527 75 Mme Florent Stepman 5/3 100
Antomne Buchner h/11 75 Oliver de Senes 5/18 75
Arthur Wm TPaul 5/19 100 Paul Thirion 5/21 100
Capt Baltet h /20 100 Peile von Teltow 5/10 100
Charles Joly h /20 100 Pies Lincoln /14 75
Christophe Colombe 5/27 100 Pres Pomncaire 5/3 75
Claxa Cochert 5 /19 _ 75 Prof Sargent 4 [T 100
Comte Adrian de Reme Elhizabeth 5/19 160
Montebello h/14 75 1ubella plena ' 5/20 75
Dame Blanche 5/15 100 Siebold 5/18 100
Decaisne 5/9 100 Toussaint Louvertmie 5/18 100

Duc de Massa 4/29 75
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and various types of cuttings, including complete shoots cut through
the annual rig, tip portions of long shoots, and basal portions ot long
shoots, were used in the tests. Indolebutyric acid (IBA) and a-naph-
thaleneacetic acid (NAA), alone and in 50-50 mixtures, were used 1n a
range of concentrations, and the chemicals were applied to the cuttings
by the 24-hour solution soaking method, by the talc powder method,
and by the concentrated dip method. Treatments found to be ellective
were repeated for at least three years to substantiate results.

Three types of peat moss, including German, Canadian, and Michi-
gan, were tested to determine the best type to use in the rooting medium.
Little or no differences were noted in the induced rooting responses 1n
the different media, but root growth and development appeared better
in the mixture containing the German peat moss. A mixture contain-
ing 14 to 14 peat moss and 34 to 24 sand by volume was found to be
satisfactory. Larger amounts ol peat moss increased the possibility of
overwatering and resulted in more basal rot on the young succulent
cutting material A sharp sand provided better drainage and aeration
than a fine silty type of sand. The peat moss should be finely broken
and well moistened before mixing with the sand

The three more important factors influencing the rooting response
of the hybrid lilacs were found to be the stage of growth or time at
which the cuttings were taken, the type of cutting used, and the chemical
treatment. The critical time period for taking the cuttings was found
to be early in the spring when the new growth had reached a length of
four to six inches but before the stem had become hard and woody.
This time period cannot be dated and varies with local environmental
conditions affecting growth In the Yonkers, New York, area this time
period 1s usually the month of May. Cuttings taken after the end ot
May periodically throughout the summer and fall showed progressively
poorer rooting as the growth matured Dormant cuttings callused but
failed to produce roots.

The best type of cutting material was found to be complete shoots,
four to six inches 1n length cut through the annual ring. Shoots des-
tined to grow 12 inches or more did not provide good cutting material,
and tip portions or basal.portions of such shoots lailed to root. Cut-
tings with an actively growing terminal continued to grow alter rooting,
whereas those with a dormant terminal bud did not grow until dor-
mancy was broken by a cnld treatment Shoots with an actively grow-
ing terminal were found to be diflicult to maintain in a good turgid
condition in the rooting medium. In some instances, 1f the terminal
appeared to be too soft, it was removed when preparing the cuttings.
The selection of the cutting material is most important because if shoots
with dormant terminal buds are used, one year’s growth will be lost.

A relatively high concentration of either IBA or NAA was lound
necessary to induce a good rooting response on hybrid lilac cuttings.
The solution soaking method required a 24-hour treatment in solutions
containing from 40 to 80 mg. of acuive chemical in one liter of water.
The solution soaking method has been largely replaced by the talc pow-
der method because ol the work and time involved in preparing solutions
and the problems involved 1n preventing the cuttings from wilting dur-
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ing the 24-hour soaking period. The concentrated dip method required
concentrations ol from 10 to 20 mg. of active chemical per ml. of solu-
tion (20 to 30 times stronger than used lor solution soaking). In pre-
paring concentrations of 1BA or NAA n this range, 95 per cent ethyl
alcohol must be used to dissolve the chemicals since they are not water
soluble to any extent. The problem ol evaporation is always present
when using alcohol, and care must be taken to prevent this evaporation,
particularly in holding or storing the concentrates. For the talc treat-
ments a concentration ot {rom 8 to 12 mg. ol active chemical per gram
of talc gave optimum results Commercial preparations ol IBA n talc
are available, and one that is ol particular value and which we have
used to a large extent is Hormodin Powder No. 3. These talc prepara-
tions will lose strength over a period of years and should be bought n
limited quantities so that preferably, they are not held lor more than
two years IBA and NAA were lound to be ol equal activity for 1n-
ducing roots on the lilac cuttings and induced a 75 to 100 per cent
rooting response in one month. Treated cuttings averaged 10 roots
per cutting in contrast to one or two roots lound on untreated cuttings.
Less than 25 per cent of the untreated cuttings rooted.

A limited amount ol work has been carried out at the Boyce
Thompson Institute on the use ol the misting systems lor propagation.
They certainly should be ot considerable value in the propagation ol
hybrid hlacs since one of the ditficulties encountered has been prevent-
ing wilting of the young cutting material while in the propagating
bench. The use of the misting systems, however, does not preclude the
use of the correct type of cutting taken at the correct stage of growth
and treated with the correct root-inducing substance.

Any propagation methods now in use should certainly be adaptable
for propagating cuttings of the hybrid lilacs. If the critical require-
ments discused in this report are met, a propagator should have no
difficulty in obtaining a 75 to a 100 per cent rooting response of the
French hybrid lilacs within tour or [ive weeks alter the treatment

Literature Cited

I Kirkpatrick, H, Jr Propagation of hlacs on their own 100ts Amer Nuiseryman
69(6) 3-4 Apnl 1, 1939,

PRESIDENT SCANLON: We are all indebted to you, Dr. Kirk-
patrick, for meeting with us today and discussing your work with lilac
cuttings.

The next speaker on our lilac panel, Roy M. Nordine ol the
Morton Arboretum, Lisle, Illinois, needs no introduction to the mem-
bers of the Plant Propagators Society. He 1s one ol our original mem-
bers and a constant and loyal supporter ol the Society.

Mr. Nordine presented his paper, entitled “Production of Lilac
Plants from Cuttings.” (Applause).
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PRODUCTION OF LILAC PLANTS FROM CUTTINGS

Roy M. NORDINF
The Morton Arboretum
Lisle, Tllimois

This paper will desciibe our experience over the past three years
in rooting and growing lilacs from cuttings., An examination ot the
literature on this subject revealed a surprising lack ol information.
Only four relerences were found, one by a prolessional one by an ama-
teur and a mention 1n two books. In “Plant Propagation Practices” by
]. S Wells, a chapter is devoted to Lilacs, one page describes Lalacs
from cuttings, while three pages are used to describe his method by
gratting. ‘The page that describes Lilacs by cuttings quotes the proles-
sional previously mentioned Wells ends the chapter with a paragraph
on the controversal aspect “Cuttings versus Gratts” McKelveys book,
“The Lilac” devotes many pages to the propagation ot Lilacs, a host ol
growers prefer gralting, onlv two favor growing by cuttings but no direc-
tions are given for this method

The professinnal mentioned above is H Kirkpatrick, Jr. of The
Boyce Thompson Institute who writes 1in the American Nurseryman,
April 1, 1939 on results of rooting Lilacs with the aid ot the root n-
ducing agent indolebutyric actd  The results ranged trom failure on
most of the untreated check lots to results of 50-75-1009, on lots of
treated cuttings. He used varieties ol Syrnga wvulgars. This work
was done before the advent ol any form of mist propagation.

The report hv the amateur is intercsting for it {ollows the frequent
and peculiar methods emnloyed by these people. This is a report by
Francis C. Wilson in the “Gardeners Chronicle of America,” April 1947,
page 101. The varieties used were not named but all were forms ol
the common lilac  Eight inch cuttings {from vigorous shoots were taken
on Tune 3 and treated with a hormodin nowder. Cuttings were stuck
in sand to their full depth, leaving only the terminal bud and the two
top leaves above the sand In a shallow frame, results ol 759, were
obtained. but when she moved to a deep [rame, results moved un to
9897,. He attributed the better results to a more humid condition
found 1n the deep [rame. An additional 1ronv is that in the experience
of Kirkpatrick and mvselt, these long cuttings lrom vigorous growing
shoots have given us the poorest results.

When the results of taodays discussions are published. the void 1n
the literature on the propacation of lilacs by cuttings will be filled, and
we will leave unsettled the controversal question of cuttings versus
grafts.

Our cuttings have been taken from plants of all ages and sizes, but
all of blooming age. The cutting material was selected [rom the upper
hal{ of the plant and all were the stronger growing side laterals, 3 to 6
inches long. The very long and vigorous shoots common on younger
plants and made into long tip cuttings or second cuts have produced
verv poor results. The time lor taking the cuttings ranged from June
12 to July 11 Results were equally as good [rom those taken on the
later date as any taken earlier On July 11 this year 14 lots were taken,
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10 ot which were Syringa vulgaris varieties and ot these 14 lots, 10 lots
rooted nearly 1009, without any treatment — ol these 10 lots well
rooted — 7 lots were Syrnga vulgaris varieties.  Cuttings were made 3
to 6 inches long and the two top groups of leaves were lelt altter trim-
ming them back about one hall their surface. The basal cut was made
just below a node, when inade above a node very poor results were ob-
tained. All lots were small, lrom 2 to 15 cuttungs per lot and were
divided into check lots and those treated with Hormodin No. 3 and
this year a 19, mixture was also used.

Cuttings were inserted m flats that are 4 inches deep and filled
with a local torpedo sand, cuttings were pounded 1n and watered down.
A small greenhouse was used that was provided with a togging machine
set to create 909, humidity. The first two years slated lath shades
were used on the root This past year the house was provided with
mtermittent mist and no shade was used on the house,

We have found lilacs in the cutting bench to be sensitive to an
excessive amount ol water, due to extra Watering that can occur or to
anv lorm of drip. The cuttings respond by a water logged appearance
ot the leaves and defohiation, lollowed by rotung ol the cutting.

Cuttings were allowed to go dormant in the greenhouse and llted
in carly December and packed rather tightly in polyethelene bags long
enough to take their entire length. A small amount of damp sphagnum
moss was placed in the bottom ol the bag, the top of which was left
open. The bags were packed into apple boxes and wintered n cold
storage.

In the spring the cuttings have either been planted directly to
nursery beds. or potted and placed 1n a warm greenhouse and transler-
red to beds in the late spring. The cuttings will quickly make a length
ot growth, depending on the growth characteristics ol the particular
variety, and then go dormant. Attempts have been made to force ad-
ditional growth alter mid-summer by loliar teeding but the results are
not satistactory. This early dormancy condition we believe, arises from
the type ol cutting used, and 1s carried over trom the plant furnishing
the cutung. With some varieues, especially the vulgaris types, this one
flush ot spring growth and then going dormant persists through the
seccond vear. In-the third year this growth habit breaks down and
plants continue growth through the growing season.

In 1954, 8 lots were taken and all lots rooted Lrom 50-1009, with
almost the same rate of survival. In 1955 128 lots were taken and 104
lots rooted Ilrom a low percent to a high percent Of these 104 lots
10 lots failed alter being planted in pots and into beds later on. Most
of the lots that failed in 1955 were retaken 1in 1956. In 1956, 51 lots
were taken and 38 lots rooted! with all degrees ol success, while 13 lots
failed. A number ol these tailures have been tried 'twice

A list of the results tor these species and varieties 1s mcluded at
the end of this paper. Results, except tor this year are based on sur-
vival after rooung, storage and subsequent planting.

Results in the cutting bench vary according to variety. Most Va-
rieties of Syringa oblata dilatata and S. oblata giraldi and S. Prestonia
root quickly with excellent results and equally high survival. Results
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with S. vulgaris varieties vary from those that will not root through all
the possible results to those that root with a high percent and provide
the same rate ol survival. In most mstances when rooting was abovce
50%,, both check and treated cuttings were rooted but treatment pro-
vided more and stronger roots and a better survival. When rooting
was below 509 the treated cuttings proved to be the better ones, in a
tew cases the check or untreated lots were the only ones rooted, treated

material would form little or no roots.

ROOTING CLASSIFICATION

OF LILACS

The number preceeding the variety name indicates the tinal per-

centage of rooting:

1—75 to 1009,

4 . “Carlton” RS

2 - chinensis “le Troyers”
3.- “"Germinal”’ HT

2 - “Grace Mackenzie” CD
I - "Hedin” VS

1 - “Hunting Tower” VS
2-EH-D “Assessippi’®

2 - EH-D “Evangeline”

]
3 -
[ -

- EH-D “Excel”
2 - EH-D “Fraser”
EH-D “Laurentian”
9_EH-D ° ‘Minnehaha”
| - EH-D “Nokomis”

2 - EH-D “Pocahontas’” .

| - EH-D “Swarthmore”

2 - oblata Giraldii nana

4 - EH-G “Kate Sessions”
2-EH-G “Montesquieu”

4 - EH-G “White Hyacinth”

| - persica laciniata

4 - Potanini

] - Prestone “Dawn”

2 - Prestone “Ethel M. Webster”’
l - Prestonae “Handel”

l - Prestonae “Hecla”

2 - Prestonae “Hiawatha”

2 - Prestonae “Kim”

2 - Prestonae “Regan”

4 - pubescens

2 -villosa aurea

3 -vulgaris “Admiral Farragut”
4 - vulgaris alba grandifiora

2 - vulgaris “Alice Harding”

2—40 to 7HY,

4 - vulgaris
4 - vulgaris
3 - vulgaris

“Allison Gray”
“Alma’”’

“A. M. Brand”

3—blow 409
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3 - vulgaris
3 - vulgaris
3 - vulgaris
3 - vulgaris
2 - vulgaris
4 - vulgaris
3 - vulgaris
] - vulgaris
3 - vulgaris
3 - vulgaris
I - vulgaris
2 - vulgaris
2 - vulgaris
2 - vulgaris
3 - vulgaris
I - vulgaris
3 - vulgaris
3 - vulgaris
2 - vulgaris
2 - vulgaris
2 - vulgaris
3 - vulgaris
2 -vulgaris
2 - vulgaris
2 - vulgaris
3 - vulgaris
2 - vulgaris
2 -vulgaris
3 - vulgaris
3 - vulgaris
3 - vulgaris
2 - vulgaris
2 - vulgaris
3 - vulgaris
3 - vulgaris
2 - vulgaris

4—Failure to root.

“Amethyst”

“Anne Schiach”
“Arthus William Paul”
aurea

“Candeur”

“Capitaine Perrault”
“Carolyne Mae”
“Christophe Colomb”
“City ot Kalama”
“City of Longview”
“Claude de Lorrain”
colmariensis

“Comte de Kerchove”
“Crampel”
“Crepuscule”

“Dame Blanche”

“Danton’
“ De Jussieu”

“De Saussure”
“Destontaines”
“Deuil d’Emile Galle”
“Diderot”

“Doyen Keteleer”
“Dr. Charles Jacobs”
“Dr. Maillot”

“Dr. Noble”

“Duc de Massa”
“Edmond Boissier”
“Elizabeth Mills”
“Emile Genul”
“Emile Lemoine”
“Emil Liebig”
“Etoile de Mai1”
“Fraicheur”

“Frank Klager”
“Fred Payne”



| - vulgaris
3 - vulgaris
2 - vulgaris
[ - vulgaris
3 - vulgaris
3 - vulgaris

3 - vulgaris
3 - vulgaris
4 - vulgans
3 - vulgaris
2 - vulgaris
2 - vulgaris
| - vulgaris
4 - vulgaris
3 - vulgaris
3 - vulgaris

| - vulgaris
| - vulgaris
3 - vulgaris

3 - vulgarns
| - vulgaris
4 - vulgaris
3 - vulgaris
3 - vulgaris
4 - vulgaris
| - vulgaris
3 - vulgaris
3 - vulgaris
3 - vulgaris

3 - vulgaris
2 - vulgaris
2 - vulgaris
3 - vulgaris
2 - vulgaris
3 - vulgaris
3 - vulgaris
| - vulgaris
3 - vulgaris
3 - vulgaris
3 - vulgaris
4 - vulgaris
2 - vulgaris

“Geant des Bataille”

“General Sherman”

“George W. Aldnidge”

“Glory of Aalsmeer”

“Henr1 Robert”

“Henry W. Long-
fellow”

“Herman Eilers”
“Hiram H. Edgerton”
“Hyazinthentheder”
“Jan Van Tol”

“Jeanne d’Arc”
“Joan Dunbar”
“Jules Ferry”

. “Julien Gerardin”

“Just1”

“Katherine Haver-
meyer

“Lady Lindsay”

“Languis”

“La Tour d’-
Auvergne”

“Leopold 11”7
“Louise Henry”
“Marceau”
“Marechal Foch”
“Marengo”
“Marie Finon”
“Martha”
“Massena’
“Maurice Barres”
“Maurice de
Vilmorin”

“Maxime Cornu”

“Midwest Gem’,

“Mme Abel Chatenay”
“Mme. Kreuter”
“Mont Blanc”
“Monument Carnot”
“Mrs. Flanders”

“Mrs. W. E Marshall”
nana

“negro”

“Paradise”

“Pasteur”
“Paul Hariot”

3 - vulgaris
4 - vulgaris
4 - vulgaris
2 - vulgaris
3 - vulgaris
3 - vulgaris
| - vulgaris
2 -vulgaris

2 - vulgaris
3 - vulgaris
4 - vulgaris

3 - vulgaris
2 - vulgaris
5 - vulgaris
5 - vulgaris
2 - vulgaris
| - vulgaris
5 - vulgaris
3 - vulgaris
2 - vulgaris
3 - vulgaris

2 - vulgaris

5 - vulgaris
3 - vulgaris
3 - vulgaris
I - vulgaris

5 - vulgaris

3 - vulgaris
3 - vulgaris
| - vulgaris
3 - vulgaris
5 - vulgaris

2 -vulgaris

5 - vulgaris
4 - vulgaris
3 - vulgaris
2 - vulgaris
4 - vulgaris

“Paul Thirion™
“Planchon”
“President Fallieres”
“President Loubet”
“President Massert”
“President Monroe”
“Prince de Beauvau”
“Princess Camille

de Rohan”

“Princesse Clementine’
“Protessor Sargent”
“Professor E. Stoek-

hardt”

““Rabelais™

“Reine Marguerite”
“Renoncule”

“Ro1 Albert”

“Ronsard”
“Rosace”

“Saturnale”

“Siebold”

“Sonia Colfax”
“Souv. de Claudius
Graindorge”

“Souv de Henri

Simon”’

“Splendor”

“Todmorden’
““Tomboucton”
“"Toussaint 'Ouver-

ture’”’

“Iriomphe de

Orleans”

““I'riste Barbaro”

“Turenne”

“Versaliensis”
“Verschaflfelt”

“Vesuve”

“Virgima Becker”

“Virginite”
“Volcan”

“William C. Barry”
“Wilhham Robinson”
“W. K. Mills”
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PRESIDENT SCANLON: Thank you, Roy. Our last speaker
this atternoon will be our good ftriend, Carl Kern, Wyoming Nurseries,

Cincinnati, Ohio

THE USE OF GRAFTS TO OBTAIN OWN-ROOTED LILACS
CARL KERN

Wyomng Nurseries
Cincinnatr, Ohio

Recently I became the well-pleased owner ot a copy ol The Lilac,
a monograph by Susan Delano McKelvey My interest was aroused
concerning the most satislactory method ol propagation ol the hybrids
ol Syringa vulgaris, better known to the trade under the term of ‘French
Lilacs.” The work of this author 1s an outstanding achievement in the
annals ol writings in horuculture, especially of a genus possessing such
complex aspects as the lilac with its many garden torms and varieties.

[ have studied the able comments made by many authorities, such
as the late E. H. Wilson, E. O. Orpet ot Califorma, the late John Dun-
bar ol Highland Park at Rochester, N.Y., the eminent hybridizer ot
lilacs, Mr. Emile Lemoine, Nancy, France, and many other European
and American experts. I am mmpressed by the many theories as to
methods ol propagation and as to destrability of suitable understocks.
A summary ol opinions, however, clearly shows that hybrid lilacs on
their own root are the most desirable.

There are only three possible ways for the increase ot lilacs on
their own roots by the usual vegetative methods ot propagauon: Cut-
tings, layers, and suckers

Cuttings: Cuttings may be made from partly-rippened green-wood
during April and May depending upon the locality. 'They are treated
in the usual manner as solt-wood cuttings of woody plants. The pro-
duction of saleable plants [rom such cuttings 1s often a long and tedious
process and entirely too costly trom the viewpoint ol the producing
nurseryman, as he must meet the competition ol budded or gratted
Illac plants in the open market.

Layering: This is a good method which perhaps has been "most
practiced 1n LEurope and especially in England. Here again we are
confronted with the important tactor ol the time mvolved.

L]

Suckers:  The practice ol taking suckers or runners trom own-root
plants 1s lecasible They are often produced treely with some varieties
but others will sucker very sparingly or not at all. This erratic be-
havior ol many ol our hybrid lilacs 1s proot enough that we could not
depend entirely upon this way ol propagation lor general satistactory
results ” |

In the conclusion of an article written by the late John Dunbar
of Highland Park on lilac propagation (Florists Exchange, Sept. 1923)
he stated: ""I'here 1s an urgent demand for lilacs on their own roots
for permanent plantings, and, whatever methods nurserymen adopt,
the aim should be ulumately to establish them on their own roots.”
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Tt should be realized, with the present methods ot propagation,
that one can not promise that all budded or grafted pants will even-
tually grow on their own roots even il deep planting 1s recommended
and practiced. Saustactory results are too uncertain and the purchaser
is the loser in the end. The question ol price is not always important,
when quality 1s the deciding factor.

It 1s conceded by many authorities that, in order to produce lilacs
in commercial quantities,”scme type ol a gratt holds out more promise
for success than any ol the menuoned methods. With this 1dea in
mind, I have perlected a simple method ot gralting the hlac which 1
would name the ‘inverted wedge graft.” In this torm ol gralting, my
plan is to obtain as many callusing or contact surtaces as possible 1
place most reliance upon the blunt and exposed ends of the split scion
for the maximum amount ol callus and of subsequent root formation.

For understocks, I preler Califorma privet (Ligustrum ovalifolium)
cuttings. For the more northern states where the Calitornia privet 1s
not sulficiently hardy, I presume that the English privet (L. vulgare)
would furnish a suitable substitute  This may be debatable trom what
I heard in the talks todav In preparing for winter grattng, I use hard-
wood cuttings cach 8 to 10 inches long and containing 4 or more nodes.
These are made a vear mn advance of graiting and are planted outdoor,
for rooting as soon as the ground thaws in the spring.

These cuttings must be planted deeply so that the cutungs will
root at several nodes In the fall of the year, these rooted cuttings
are dug and stored until the time ol gralting in January and February.
At that time, the rooted cuttings are cut into 2V to 3 inch pieces
with a rooted node on each section. For summer gralts, 1 use ripened
wood of the current year’s growth

In selecting scion material, 1 use the current season’s growth of
choice lilacs. If possible, 1 divide these scions so that the terminal one
will have three pairs ol buds and the lower ones only two pairs. The
base of each scion is nearly one inch below the lowest bud.

In some recent experimental work with cuttings 1n the Depart-
ment of Floriculture and Ornamental Horticulture at Cornell Univer-
sity by Dr. L. C. Chadwick, it was tound that Syrmga belongs to the
eroup of plants which root best when the basal cut 1s one-hall inch
below the bud. It is believed that'in this particular area, there are the
ereatest number ol dormant root initials. These must be present and
stimulated into action to obtain the prompt own-rooting ol the lilac
SCLON.

The gralting operation ‘15 reduced to as few motions as possible.
The understock is prepared by two cuts, one on each side of the top
of a rooted section ol the hardwod cutting, [orming an inverted “V’'-
shaped wedge. Then a lilac scion of approximately the same diameter
1s sphit upward through the middle of the stem, carrying the cut through
the area of dormant root mitials. The scion 1s then laid over the
stock and tied in place.

The usual storing of completed gralts in a cool cellar or storage
house 1s reccommended with an occassional examination during the lat-
ter part of February and early March as to their state ol advancement
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of growth. Too high a temperature will excite the buds. It too far
advanced at planting time this premature activity will retlect 1tselt 1n
unnecessary losses.

The callused grafts are planted in light sandy soil under irrigation
and are given the same treatment as root-whip grafts. The gralts should
be placed with the union completely covered by the soil As soon as
root action sets 1n, the function of the short understock ot California
privet as the main supporting unit diminishes as the vigor and root
tormation of the scion advances in like proportion.

For summer grafts, I use ripened wood of the current year’s growth
of the Califorma privet for understock purposes. The grafts are made
on unrooted cuttings about three inches long. The method 1s exactly
the same as with the winter grafting. The completed grafts are handled
under glass in frames in a manner similar to that used for solt-wood
cuttings. The union 1s placed below the level ol the bed and callusing
takes place as the base of the privet begins to root. These callused and
partly rooted grafts may be wintered by mulching the trame or by any
other treatment given to slow rooting summer propagated plants. The
rooted gralts are planted out the lollowing spring for growth into size.

In offering this suggestion for the gratting of lilacs to the nursery
industry at large, I do not claim that this method could not be improved.
It has given me satisfactory results which have pointed the way to the
production ol own-root-thrifty plants on an economical basis in the
shortest possible span of time.

Now, 1n concluding my talk here, I will say, however, I have found
there are certain of the lilac hybrids which go on their own roots using
this method of grafting very rapidly, some types that will not go on
their own roots until the second vear, and that some will never do 1t.
Thev just refuse to do that sort of thing, and 1if you realize that we
are dealing with over 800 main varieties of Syringa vulgaris, let’'s pick
out at least 10 or 20 of the best top variety flowers and forget about
the others.

K K K K K

PRESIDENT SCANLON: Carl, we thank you very much for
these tips on the propagation of lilac. .

The time has now arrived for the many questions and comments
which T know these talks will raise.

MR. RICHARD VAN HEININGEN (Van Heiningen Nurseries,
Deep River, Conn.): Mr. Nordine, how do you feel about gratting
hybrid lilacs on Syringa vulgaris? |

MR ROY NORDINE: I believe this to be an unethical and un-
fair practice because of the suckering habit of common lilac that presists
during the entire life of the plant. I don’t know when it begins on
lilac seedlings but 1 presume sometime after the second year and would
increase with age. It might be possible lor a few vigorous varieties to
outgrow the lilac root by their own roots, but surely on most varieties,
the root piece used will continue to grow and serve as the root support-
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ing the top. Lilac roots are vigorous and most certainly would also
retain their natural habit ol producing suckers from the root stock.
This may not appear during the three or touf years the plants are 1n
the nursery I believe the owner of a lilac plant is entitled to the
vartety they purchased and not one that produces suckers ol an inferior
variety.

MR. VAN HEININGEN: In Holland, they used to graft white
vatieties on a dark type of lilac. When suckers came up you could tell
by the buds they were suckers The dark varieties were also gratted on
the white type. We imported lilacs from Holland in 1948 1n order to
get stocks. They were gralted very high. The distance between the
crown ot the plant and where the roots started was probably a toot or
more on one-year old plants — a terrifically long stem. We planted
those along with our own gratted material which was then grafted on
privet There was never any comparison between the growth of the
ones grafted on § vulgans and the ones gralted on privet. The privet
definitely stayed behind all the while and, sometimes, they just didn’t

erow beyond one or two years’ growth.
Some varieties, such as Alphonse l.avallee and Michel Buchner,

went on their own roots.

MR PETER ZORG (Cartwright Nurseries, Collierville, Tenn.):
May I comment on grafting Syringa vulgaris? . In Holland, they start
richt away by de-eying the cne-year seedling to be used as understock.
In the second year when the seedling is growing to gralting size they
continue to de-eye the seedling.

When these understocks are properly de-eyed, the lilacs are grafted
on the Syringa vulgaris. As soon as any suckers are found they go
through the row and take the suckers off, and after a certain number
ot vears there are no more suckers. I don’t see why we can’t graft hlacs
on Syringa wvulganis. There is no doubt that 1s the best understock.
It is much better than privet, but the privet suckers are easy to dis-
tinguish.

MR. CASE HOOGENDOORN: (Hoogendoorn’s Nursery, New-
port, R.I.): I was surprised to learn this atternoon that they use green
ash as an understock. You say that is compatible for lilacs?

MR. WEDGE: It 1s enough to use.
MR. HOOGENDOORN: Is it more valuable than privets

MR. WEDGE: We get a better stand with green ash than privet.
According to our tests the green ash always came out ahead of the privet
in percentage of stands. It is also much cheaper to produce than the
privet

MR. HOOGENDOORN: A lot of our lilacs don’t go on their own
root even if you gratt them. Now, personally, I don’t think privet 1s
the cause. If the scion doesn’t go on its own root you never get a good
lilac.  What happens to the ash? Does it produce a better plant if the
scion doesn’t go on its own root?

MR. WEDGE: When we dig our lilacs i two years you find
very little sign of the ash root It is either ready to come oft or almost
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off. T would say you wouldn’t find more than one or two per cent that
shows any sign ol the ash root growing. Maybe with a few varieties
there may be as much as 10 percent,

MR. HOOGENDOORN: What happens to the other varieties
which reluse to go on their own root after that?

MR NORDINE: In northern regions where winter temperatures
are reached 15° below sero, and the [rost hine is six feet, and where
winter winds are bicter celd, privet, even Amur River North 1s not
hardy. It cannot be depended on as an understock for lilacs. Nurs-
ervmen 1n these area have been using Ash as an understock all the years

that lilacs have been grown.
PRESIDENT SCANLON: Another question from the Eloor?’

MR. KENNETH REISCH (Ohio State University, Columbus, O.) :
In those tests that you ran, Dr. Kirkpatrick, how many cuttings did you
use 1n your treatment?

DR. KIRKPATRICK: TIn most ol those tests, particularly those

I showed photographs of, a maximum ol perhaps ten to a treatment,

thm is in  one test, but the tests were always replicated The per-
centage figures were based on more than one test.

MR. REISCH: Did vyou state that rootinducing substances were
detrimental at low temperatures?

MR KIRKPATRICK- Yes, to the extent that we know these
root-inducing substances, show less activity at low temperature than at
a high temperature That applies to the whole field ol plant hormones
and many times when you treat cuttings with a rootinducing material
and hold at low temperature, particularly between 45 and 55, you get
a little proliferation at the base of the cuttings and 1t will rot. Many
times you will get much more basal rot on your material with treat-
ment at low temperature than 1l you didn’t use the treatment at all.
In other words, our recommendations have always been to use root-
inducing substances at the higher temperatures.

DR. STUART H. NELSON (Central Experimental Farm, Ottawa,
Ontario): We have heard a lot of ditferent dates mentioned lor mak-
ing lilac cuttings The panel comes lrom various parts of the United
States. Could we correlate the best time for taking lilac cuttings with,
let’s say, the tloral development?

MR KIRKPATRICK. I don’t think so, although I am not sure.
I doubt very much if the exact stage of growth could be correlated with
the stage of [lowering, if that is what you mean. I think that many
times the weather would atfect the flowering more than it would the
development in growth alter the buds break. Perhaps someone else
here will have a ditferent 1dea.

DR. L C. CHADWICK (Ohio State Unversity, Columbus, O.):
One comment relative to Nelson’s question, 1 believe your question ap-
plies to a correlation ot the rooting with the development of flower
buds for the tollowing year and not with the blooming period ol the
‘current season.
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DR. NELSON: No, 1 was thinking partcularly ol llowering ol
the current season.

DR. CHADWICK We are running some experiments right now
at Ohio State where we think there may be some direct correlation with
rooting and the formation of the flower buds tor the tollowing year
You will start with a high percentage, as has been indicated here, and
just eraclually drop on most varieties untl the llower bud 1s formed
for the lollowing year, which on a few varieties we have examined 1s
about the 20th ol June, in Columbus, Ohio. Also, there 1s a lttle
indication that once that tlower bud is lormed, then the rooting per-
centage will start going up again.

MR ROGER COGGESHALL (The Arnold Arboretum, Jamaica
Plain, Mass.): 1 will add a little more conlusing mformation to this
topic  As [ar as lilac cutungs, we make the cuttings when the annual
growth 1s long enough to make a cutting. Now that 1s way belore the
lilac 1s even thinking ot blooming. Not only that, but we run 1t rough-
ly. depending on the season, ol course, from the lirst week unul the
lourth week. In that range, 1t we take the lirst tlush ol erowth that
is four inches long, that will root just as well as cuttings from the same
plant taken a month later, providing we take the terminal portion ol
the growth. It 1s very sott, immature growth The cuttings are stuck
directly into the ground under polyethylene plasuc.

The advantage ol taking them at this time of the year, and 1 con-
cur with Mr Kern, 1s that we can root them in relatively short time,
one to six weeks. The plastic 1s gradually removed and you have most
of the growing season ahead ol you. Depending upon the variety, the
cutting grown in the ground will grow two to eight inches in the first
growing season.’

MR. HANS HESS (Hess Nursery, Mt, View, N.J): 1 wonder it
any ol the gentlemen on the panel have had any experience regarding
the difference between the cutting and the grait as to the length: of time
required [rom the time the plant is propagated unul 1t develops flowers?
There are a number of people that say a grait will tlower sooner than
a cutting.

MR, SIEBENTHALER- I will say this much about it, some of
them will set llower buds in the bands in the lath house or the deep
pit. On the other hand, some of them won’t. Being primarily inter-
ested in the retail value ol these plants irom a commercial standpoint,
we don’t teel we can very well sell them untl they have a good flower
bud formation in the spring, which 1s primary when we do sell them.

From that standpoint, we leel we get very good tlowering from the
cuttings. Il we didn’t we wouldn’t grow them that way.

MR. VAN HEININGEN. How long does it take?

MR. SIEBENTHALER. Four vyear plants., As I said, some ol
them were bands 1n the lath house.

MR HANS HESS: Would you say that 1s faster than grafting?
MR. SIEBENTHALER: I made a statement before, that we quit
grafting belore 1 was born.
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MR. WEDGE: You are asking about length ol ume-the grafted
plant takes to flower I think that practically all of the grafted plants
will be in good shape in three ycars, some in two years’ time.

MR. PAUL BOSLEY (Bosley Nursery, Mentor, Ohio): We used
to grow lilacs by a method that still today seems very obvious. We
bud on Calilornia privet The second year you have a plant that 1s
18 to 24 inches high. At the end of that year we lift those plants and
here 1s the gimmick: we take an ordinary wire label and twist 1t on the
Iilac 1itself, just above where the bud comes out. We than replant
the lilac about tour to hive inches deep 1n the ground. Then as the
lilac continues to grow, that label wire starts to choke ott the nurse
stock, like weaning a baby. "That lilac, in order to live and survive,
has to make 1ts own roots. It continues to grow, and we have had
excellent results. The privet 1s buried, choked and dies. Il you have
a variety that is difticule to get on its own roots, you can make a cut
in he lilac stock insert a tooth-pick at the time you bury i1t and you
have an easy practical way ol getting lilacs on their own roots., They
are always saleable and you can beat the time by grafts or any other
method 1 know ol by years.

MR. RICHARD FILLMOREF. (Duke Umversity, Durham, N.C.):
I would like to ask Mr. Sjulin it he has had any experience with mist
propagation?

MR. SJULIN- We bhad had some experience but we had the trou-
ble that was mentioned previously ot the leaves lalling olt atter they
rooted. I would like to pass that on to Mr. I empleton..

MR. HARVEY M. TEMPLETON (Phytotektor, Winchester,
Tenn.): We have had fairly good success rooring the easier varieties,
but the ditficult ones are still ditticult, commercially impractical I would
say. Mist doesn’t help any.

PRESIDENT SCANLON: Ladies and Gentlemen, our closing
hour has arrived. Save additional questions lor tonight’s session.
I want to express our sincere appreciation to each and every mem-

ber of this panel on hlac propagation lor a very interesting and in-
formative alternoon.

The session recessed at 4:20 p.m.

PLANT PROPAGATION QUESTION BOX

FRIDAY EVENING SESSION
November 30, 1956

The Plant Propagation Question Box Session ot the Sixth Annual
Meeting convened at 8 p.m  Mr. Jack Siebenthaler, The Siebenthaler
Company, Dayton, Ohio, was the moderator lor the evening.

The transcript ol this very successtul session of the annual meeting
is not included 1 these Proceedings.
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SATURDAY MORNING SESSION
December 1, 1956

The Sixth session convened at 9:30 a.m., President Scanlon presid-
Ing.

PRESIDENT SCANLON: This morning we are extremely lortu-
nate to have Dr. Lela V. Barton, ot the Boyce Thompson Institute for
Plant Research, Yonkers, New York, as a guest speaker. Dr. Barton
has been investigating seeds for a number of yeais, and I am certain
that many of us here this morning are familiar with many aspects ot
her work.

Dr. Barton presented her paper entitled, “Gathering, Stratiication,
and Sowing of Seeds.” (Applause).

GATHERING STRATIFICATION, AND SOWING SEEDS
LeLA V., BARTON

Boyce Thompsom Institute for Plant Research, Inc.
Yonkers, New York

A supply ol good seeds is the first requirement of the plant propa-
gator Since it 1s seldom possible for him to grow his own seeds, 1t be-
comes necessary for him to understand the best techniques for collecting
and cleaning seeds, and somme ol the tactors which intluence their viabihi-
ty.

Let us consider the collection ot seeds of woody plants. This sub-
ject is covered very well in the Woody-Plant Seed Manual prepared by
the Forest Scrvice of the United States Department of Agricuture, Mis-
cellaneous Publication No 654, June 1948.- Collection 1s usually handled
by a seed collecter who must know where sufficient seed can be found
of plants having desirable characteristics. He must know when the
seeds are ripe cnough to gather and the time period over which it 1s
safe to harvest. He must also know whether the seeds can be collected
most easily from the plants, trom the ground, or from animal hoards.

The source ol the seed has come to be recognized as of prime im-
portance — next to the selection of the species itsell. Earlier it was
thought that any viable seed lot ol a given species would serve the pur-
pose but as large plantings developed 1n Europe, 1t was noted that trees
Irom seeds of foreign origin were inferior in many ways to those grown
from local sceds. Europeans have been aware of this situation tor a
long ume, but it has been ignored by the Umited States unul rather
recently, partly due to the fact that unsaustactory results trom using
seeds of improper origin have not been so prevalent in the United
States. However, the salest procedure i1s to use seeds of local origin
wherever possible and to restrict the use of other seeds to those which
come from regions with similar climate and soils which prevail at the
planting site. ’

Fully mature (ripe) seeds are usually considered superior to im-
mature ones in viability and vigor as well as in keeping quality. It is
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usually easy to distinguish tully ripe seeds, but because ot the possibility
of their talling {rom the plant or being eaten by animals atter they are
fully mature, it becomes necessary to know the carliest stage ol ripen-
ing consistent with good, viable seeds This makes 1t very ditficult tor
inexperienced collectors, especially since the exact ume lor gathering
seeds must be determuned lor each spectes 1 cach locality each year.
Guides to cone ripeness based on their specific gravity measured by
their tHotation in a test liquid are available lor a tew pines. 1o com-
plicate matters, ripening ol sceds is apt to be.uneven, especially in some
of the Iruits such as cherry and plum. This necessitates going over the
plants more than once to hinish the seed collection, Although 1t 1s
usually assumed that the best qualitv seeds are obtained trom well-
ripened frutt, some exceptions to this are claimed. It has been reported,
for example, that the normally dormant seeds such as cotoncastef,
eastern redbud, and arrowwood viburnum show good germination the
first spring 1} the fruits are collected in late summer while sull slightly
oreen and the seed sown mmmediately This may be related to a hard
coat ellect, as we shall see 1 the discussion on stratilication to be pre-
sented below.

Extraction and cleaning ol the seeds, especially those enclosed In
cones or fleshy fruits, is very mmportant to subsequent germination.
Inadequate cleaning can reduce germination by mechanical restric-
tion or by increased rooting, the latter especially in seeds improperly
cleaned ol lleshy truits.

STRATIFICATION

“Stratilication” is a term which applied originally to the practice
ol placing alternate layers ol sceds and soil or some other medium lor
exposure to low temperature lor the purpose of breaking dormancy.
The term has been carried over to apply to any low-temperature pre-
treatment mcthod tor breaking dormancy. For example the seeds may
be mixed with the medium, such as granulated peat moss, and placed
at controlled temperature instead ol outol-doors lor definite periods
of time pircceding sowing, or the exposure to low temperature may lol-
low regular soil plantings.

“Dormancy’ 1s a term which has not been clearly delined in the
literature. Primary dormancy present in the seed at maturity presum-
ably has 1ts ornigin during the development ot the embryo and 1ts sur-
rounding structures while m contact with the mother plant In cer-
tain 1nstances, conditions which are usually favorable tor germination
and growth, r.c, a moist medium and a warm temperature, are the con-
ditions which prevent germunation and actually may induce a type ot
dormancy known as secondary dormancy.. Secondary dormancy has also
been known to be imposed by untavorable germination temperatures
or the prescnce of an excess ol carbon dioxide. Since our main con-
sideration 1n this paper will be primary dormancy, we may use the
term as signifying the failure of viable seeds to germinate when they are
placed under conditions ol moisture and temperature which would
ordinarily bring about sprouting. This is 1n contrast to the so-called
dormancy ol the dry, resting sced. The term, “after-ripening” will be
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used in its broadest sense, that ot preparation of the seed for the resum-
ption ol growth.

1t should be kept in mind that not all germination failures are due
to seed dormancy. There may be loss of viability due to age or im-
proper storage conditions or the seeds may be devoid of embryos. "This
latter condition is especially characteristic ol some of the coniferous
forms and of such seeds as Liniodendron tulipifera. It would be help-
ful to know the source and history ol the seed lot to be tested and to
cut a few of the seeds to be sure they are not empty.

Dormancy, characteristic of many types ol seeds, has both good and
bad features It is ol definite advantage to the continuance of the
species in that germination under conditions untavorable for seedling
survival is prevented. This is true lor many temperature-zone lorms
whose seeds mature in the autumn. If germination took place 1m-
mediately, the young seedlings would not be able to withstand the vigor-
ous winter weather and would all be killed. This disadvantages of
dormancy are chielly lrom the point ot view ol the gardener and nursery-
man. Dormant seeds require special, and generally time-consuming,
treatment if a good stand ol seedlings 1s to be secured.

Impermeable Coats: It has long been known that certain seeds,
especially of the tamily Leguminosae, possess coats which prevent the
absorption of the water necessary lor germination. Among the known
methods for making the coats permeable are shaking or mechanical
scarification, soaking in concentrated sulphuric acid or alcohol, and
hot water of special temperature treatments. The honey locust, Gle-
ditsia triacanthos, may serve as an example of seeds with impermeable
coats. The effectiveness ol mechanical tiling of the coats of these seeds
is well known. Usually, in such instances no other type ol dormancy
1s involved so that once the coat is made permeable, germimmation pro-
ceeds without further difficulty. There are, however, certain forms
which combine an impermeable or hard seed coat with a dormant
embryo. ‘These will be discussed later.

Seeds Favorably Affected by Low Temperature Pretreatment
(Stratification) : The changes which take place during after-ripening
of the seed at low temperature may involve actual growth and develop-
ment of the embrvo itsell, as in the case of the American holly, Ilex
opaca. Changes also may, and usually do, include an increasing acidity
and altered enzyme activity within the tissues of the embryo. Also
there may be chemical changes within the endosperm or stored food of
the seed, as well as chemical or physical changes within the seed coats
during this afterripening period. Endosperm in an insoluble lorm,
such as hemi-cellulose, within the seed may become chemically changed
in the presence ol moisture at low temperature so that it is available
for use by the embryo.

Even if the embryo seems fully developed and has attained con-
siderable size while the seed is still attached 