On the program there are many firsts, in other words, the first time
these various topics have been presented. This morning we have three
protessors on the program presenting three ol these new topics.

Our first speaker this morning, Donald White, 1s a graduate ol the
University of Massachusetts in ornamental horticulture, and who now 1is
taking his graduate work at Iowa State. This will be a report of live
years work in the development of dwarfing understock [or budding and
gratting both -ormamental and fruit plants.

We are most unlortunate in not having Mr. White with us since he
was called back to Massachusetts because of the death ot his father We
have John Mahlstede who will read his paper, and I am sure will be
able to answer any questions regarding this work. John Mahlstede!

DR. JOHN MAHLSTEDE (Jowa State University, Ames, lowa):
Mr. Moderator, President Templeton, and Members ot the Plant Propa-
gators Soclety:

This paper is entitled, “Compatibility in Graflting and Budding
Fruit and Ornamental Plants for Adaptation and Dwarfing Purposes.”
This was the toptc we have selected for discussion this morning.

COMPATIBILITY IN GRAFTING AND BUDDING FRUIT
AND ORNAMENTAL PLANTS FOR ADAPTATION

AND DWARFING PURPOSES
D. B. WHiTE and ]. P. MAHLSTEDE

Department of Horticullure
Towa State University
Ames, Towa

This 1s the lirst progress report on a project inttiated at Iowa State
University in' 1956 entitled “Dwarting of Fruit and Ornamental Plants.”
One of the primary objectives ot this project 1s the development ol tech-
mques for dwarling and adapting ornamental plants to dillerent soil o
climatic condittons. Many sclect plant materials, normally tall grow-
ing, would be well suited lor use with modern contemporary building
designs 1f height development could be restricted. Since this project
was initiated, several stations have 1eported on similar work which 1s
either underway or in the planning stage. The number of projects re-
affirms the need for an increased inventory of low growmg plant mate-
rials having acceptable ornamental characteristics, for arcas diltering in
soil and climatic conditions.

One of the most common problems encountered n gralting 1s that
ol incompatibility. This inability of two components when gratted
together to produce a healthy plant has been known ftor many centuries.
In the third century B.C, Cato (4) observed that the scion used 1n
grafting should alwavs be ot a better type than the rootstock, and that
certain combinations could not be made successfully. Many other writ-
ers of his day reorded similar experiences with the practice of gralting.
Francis Bacon, (2), in 1639 stated that a diversity ol fruit could be
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erown on one tree but that all ol the scions must be compatible with
the stock. Miller, (10) 1759, described double working pear and
qmm(* when the pear to be dwarfed was uncongenial ulih the qum(c
Thomas Andrew Knight (8), reported some of lh( symptoms of incom-
patibility and (‘(Jl‘ll}).,-ll{j'(l them ullh the ettects caused by girdling.

Work during the past decade with apples, arborvitae, cotoneaster,
lorsythia, hawthorn, junipers, mapies, pyracantha, quince and viburnum
(Sax 14, 15, 16, 17, 18; Chadwick 5; Strate and Barker 19; Reisch et al
12) has demonstrated some ol the possibilities for the development of
dwarl plant materials by the use of selected understocks. However, in
all ol these studies mcompatibility appears to be the one factor restrict-
mmg the use ol dwarling stocks only to those types which have been test-
ed.

There are many definitions for the term compatibility.  In general,
compatibility may be considered to be the ability of a gralted combina-
tion to survive for the period necessary for its use. llus appears to be
qml(‘ satistactory since both mherited antagonisms and acquired agents
are grven consideration. Environmental factors and the techmqueb ufied
in grafting also are very mimportant to an understanding ol compatibili-
tv 1n unltul plants. Rutnllx workers have found thdt On certain
];Lmu Im(l failure can be attributed to virus infection (Milbrath and
Zeller 9. Overholzer 11.)  Agrios (1) reported virus-like symptoms with
combinations ol peach on f’}nnm fomentosa and Prunus besseyr. How-
ever. this work revealed that viruses were not involved, and bud failure
was ascribed to im"nmp*-ltil)ilil\: Much of the work to date fturther
cmphasizes the need for caution m mterpreting results ol umlpllll)xllw
studies, considering that many tactors may miluence or result in incom-

pat 1bility.
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Left: Prunus Underwood on P. besseyi,
compared to a 12”7 label.

PR . . " Right: P. Sacagawea (cherry x plum) on P. besseyi, 114 years
s W niihings o [rom bud, compared to 127 label.
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For the past three years many ditlerent combinations have been
under trial at Jowa State University. Some of these were not original
but were included solely as a means of reterence. This work was un-
dertaken mainly as a screening program which might lorm the basis for
further expcrimentation. After selecting plant materials tor tesung,
the major problem became that ol finding compatible combmations.
As there 1s no rule or method of predicting the perlormance ol a gralt
combination (Bradford and Sitton 3; Roberts 13), the plant materials
were selected by scparating them according to botanical relationships
and chromosome number. The technique ol budding was employed in
these first screening tests because it 1s fast and economical of wood. It
precludes the problems of purchasing and maintaining large numbers
of plants while requiring a mmimum of hired labor. Budding is emi-
nently suited for this type ol testing, as demonstrated by its use as the
basic technique lor indexing virus diseases.

One must realize that these tests cover a relatively short period ol
time. Consequently, tinal results can be secured only by observation
over a number of years. Many of the combinations which were unsuc-
cessful with budding will be repeated using other techniques and dilfer-
ent timing of the procedure.
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MODERATOR NORDINE: You are to state your name clearly
so Mrs Lly can get 1t, and then state your gqucestion Dr. McDantel.
DR. JOSEPH C. McDANIEL (University ol Illinois) : My question
doesn’t deserve all that attention 1 want to ask what is the material
that was grafted on hackberry stock?

DR. MAHLSTEDE  Ulbnus americana and a tew buds ol Ulinus
fulva.

DR. McDANIEL: Any compatibility?

DR. MAHLSTEDE: The bud plates scemed to knit with the
American c¢lm, but were overgrown by the time growth stopped  There
was no take by U fulva.

MR. CASE HOOGENDOORN. (Newport, Rhodc Island) :  Have
vou tried de-eyeing some ol the shrubs belore using them?

DR. MAHLSTEDE. WMost ol these are budded on scedlings or
clumps which have not been dis-budded -

MR. HOOGENDOQORN: Why don’t you start with a new cutting
or scedling? 1If you start with a young scedling or rooted cutting you
could pick the eyes out

Ycars ago we gralted lilacs on Syringa wvulgaris 1 always used to
de-eye the one-year secdlings which resulted in very hittle suckermge |
was mterested in knowing 1f you couldn’t apply that same techmque.

DR. MAHLSTEDE: First, we were trying to sec which ones we
can bud in other words we were trving to test for compatibilitcy  Alter
this some ol these techniques such as the onc you mentoned, Case can
be used.

DR. STUART H. NELSON (Ottawa, Canada): John, do vou
have any explanation [or the trouble we ran into?  Wheie we bud we
run into «a lot of incompatubility, the sanme as you have shown  Where
we stub graflt we don’t run into the mcompatibilitv at all and get excel-
lent stands

DR. MAHLSTEDI: T can only venture a guess, Stu Many work-
ers 1 the past have found that gralting gave better results than bud-
ding with some combmations This may be the result of the fact that
a single bud has less chance, percentagewise than a scion with more
than one bud and a greater area of cambium exposure. Viruses too,
may play a greater role than we now realize

MR EDWARD DAVIS (Ozark Nursery Co., Tahlequah, Okla.):
Did T understand in giving this paper that Buckholz had better stands
with peach on P. tomentosa than on P besseyi?

DR. MAHLSTEDE: No, not necessartly  They lost less trees on
P. tomentosa alter forcing the bud and during the lollowimg growing
season. However, the initial take was much less.

MR DAVIS: We have tried Prunus tomentosa lor about four
years, and get from two to five per cent bud take On P, besseyr, we
have a very good stand as high as 95 per cent on bud take  However,
there 15 a high per cent ol die-back on P. bessey: alter the bud start
They die all summer and {all  The question arises m my muind how
long will the trees, we accept as being compatible and healthy, hive?
What are the chances there?
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DR. MAHLSTEDE: Buckholz and Agrios had 45 per cent dis-
cased trees on P. Dessey:  One customer sent back some six year old
trees to onc nurscery that were broken at the union. I think our time
1S up.

MODERATOR NORDINE: Last ycar we had considerable dis-
cussion, by a great many speakers 1 regard to the production of nursery
stock or plants in containers. 1 am sure that a great many members
[elt that after that they knew all the answers. Ferulization of this ma-
terial was, ol course, stiessed, but some way, somehow, someone over-
looked the topic ol over-lertilization.

We are very happy this morning to have Dr Jim Kelley of the Uni-
versity ol Kentucky present this particular topic to you. He has spent
a great deal of time and etlort on solving some ol the problems con-
cerned with the production ol nursery stock in cans At this time we
present to you Dr. Kelley.

EFFECTS OF OVERFERTILIZATION ON CONTAINER-GROWN PLANTS
Jamres D. KeLLry

Department of Horliculture
University of Kentucky
Lexington, Kentucky

The widespread practice ol growing nursery stock i containers has
brought about a need lor more information i regard to the ftertility
requirements ol woody ornamental plants. Fertilization has always been
important in growing quality nursery stock, however, fertilization as-
sumes even greater immportance when a plant is grown in a restricted
volume ol soil such as exists in a contauner. T'here are many unanswer-
ed questions concerning this type ol culture One question that has
been ol great mmportance 1s the fertihizarion practices necessary tor pro-
ducing quality nursery stock in contamers Lattle 1s known about the
fertility requirements of woody ornamental plants. However, the limit-
ed volume ol soil that 1s available for supplying the necessary nutrients

a plant 1n a contamner necessitates that for optimum growth, fertilizer

be :l])p]l(:(l to supply the requwecl ])lfml_ nutrients.

REASON FOR FERTILIZATION

The purpose ol lertilization s to provide the plant with a continu-
ous supply and opumum level of plant nutrients for maximum growth
ol any parucular species. Frequent fertilization has aided in providing
a constant supply However, information 1s not available on the opti-
mum levels that should be mamtained for woody ornamental plants.
Growers are naturally anxious to obtain the maximum growth on a
plant whether in a container or in the field. Many times this desire to
eet rapitd growth, particularly on container stock, has led to the appli-
cation ol unusually high amounts of lertilizer. Too much lertilizer,
however, can be as bad or even worse than too httle. Many times plants
are overfertilized, resulting in a reduction in growth instead of more
orowth.
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