shoots per root cutting. If these shoots are removed and treat-
ed as stem cuttings, they will also root satisfactorily.

It the tree trunks were pruned during the previous season,
the short shoots which arise around these wounds will also root
well. Apparently comparable short shoots taken from the main
mass of the tree at the same time and placed in the same condi-
tions will not root in reasonable percentages.

The author wishes to acknowledge the helpful advice of fel-
low-member Mr. Ralph Crawford concerning the propagation
of the Christine Buisman elm.

MODERATOR JIM WELLS: Thank you very much, Dick. 1
would next like to call on Mr. James Kelley to discuss nutrition.

ROLE OF STOCK PLANT NUTRITION ON ROOTING
RESPONSE OF CUTTINGS

JAMES D. KELLEY
Department of Horticulture
Unwersity of Kentucky
Lexington, Kentucky

As we have just heard, many factors influence the rooting
response of cuttings. Today, considerable evidence indicates
that the nutrition of the stock plants exerts a strong influence
on root initiation and development. This is particularly true in
the case of nitrogen, and more recent findings indicate that zinc
and boron also may play a role in rooting.

Kraus and Kravbill (8) as early as 1918 demonstrated the
effect of the carbohydrate-nitrogen ratio on rooting of tomatoes.
Cuttings high in carbohydrates but low in nitrogen produced
many roots but weak shoots, whereas those high in carbohy-
drates and higher in nitrogen produced fewer roots but stronger
shoots. Cuttings made from succulent stems, very low 1n car-
bohydrates but high in nitrogen, all decayed without producing
shoots or roots. Subsequent experiments by others have shown
that a high ratio of carbohydrates to nitrogen favor rooting (3,
13, 15) 1n tomatoes and grapes.

Winkler (19) showed that grape cuttings highest in starch
rooted better than cuttings with a low starch content. More re-
cent work (1, 4, 9) has re-emphasized the importance of a fa-
vorable carbohydrate-nitrogen balance using geraniums, azaleas,
and roses as examples.

This favorable carbohydrate-nitrogen ratio Iin a cutting is
regulated primarily by two things: 1) the amount of nitrogen
applied to the plant, and 2) the stage of development of the cur-
rent season’s growth.

The commercial propagator achieves this condition by 1)
reducing the nitrogen supply to the stock plant in order to allow
carbohydrate accumulation, 2) allowing plants to have full sun-
light in order that photosynthesis may be maximum, 3) by
withholding water, and 4) by a combination of the above.
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Stems low in carbohydrates and high in nitrogen content
are soft and flexible whereas those high in carbohydrates are
firm and stiff. This is related back to time of taking the cut-
ting. Knight (7) noted that firm cuttings which had ceased
growth were much superior to actively growing shoots and at-
tributed better rooting to a higher carbohydrate content.

The effect of zinc and boron on root initiation has also been
studied. Samish (12) found that the tryptophan content of
grape cuttings increased after fertilization with zine, and he
has suggested that increased auxin production from accumu-
lated tryptophan may explain the beneficial effects of zinc ap-
plications since zine is required for tryptophan production which
in turn is required for the production of IAA. Tackett (17)
showed that chrysanthemum cuttings containing less than 35
parts per million boron did not root as well as cutting contain-
ing greater amounts of boron. To date, little information 1is
available concerning the effect of trace elements on rooting, but
the effect of nitrogen on root initiation and root growth cannot
be overlooked.

Even though we are well aware of the importance of the
carbohydrate-nitrogen ratio, a quantitative measure of 1its rela-
tionship to rooting has not been worked out. In other words,
the optimum ratio for maximum rooting is unknown. Research-
ers have shown limited interest in this area and, until they do,
we will all continue to take cutting based on firmness of stems
which is believed to be associated with a desirable carbohydrate-
nitrogen ratio.
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MODERATOR JAMES WELLS: It’s a wonder someone hasn’t
borne down on this problem yet. It is a wide open field for
someone. The last and by no means the least, but in my opinion

the most difficult subject for our panel to cope with, 1s weather.
And Al Fordham of the Arnold Arboretum i1s going to do that.

WEATHER AS IT CONCERNS THE PRACTICE OF CUTTING SELECTION

ALFRED J. FORDHAM
Arnold Arboretum of Harvard University
Jamaica Plain, Massachusetts

Although the literature abounds with information regard-
ing cuttings, few references are directly concerned with the re-
lationship of weather to cutting selection and these are usually
generalized or sketchy. Weather and the seasons, or timing, are
difficult to separate in this context and many of the references
give approximate dates with qualifying remarks such as, “de-
pending on the season’’, or, ‘varying with the weather”.

"Two references dealing with the collection of lilac cuttings
recommend that cutting wood be taken when the blooms first bee
gin to open (1), and just as the terminal buds are formed (2).
The dependence of these development stages upon the weather is
shown by the lilac flowering dates at the Arnold Arboretum
which reveal that propagators in the Boston area, using these
stages as guldes, would find variance up to three weeks in dif-
ferent yvears depending on the weather.

Bos (3) observed that warm days in early spring led to a
start In growth on his stock plants of Philadelphus coronarius
aureus which were later damaged by periods of cold rain or
light frost. Cuttings made after this damage led to a 50%
propagational loss no matter how carefully they were handled.
He recommended that such stock plants be protected.

Zorg (4) 1n discussing Juniper cuttings pointed out the
difficulty of selecting the time when cuttings were in proper
. condition. It was self-evident that weather had a great influ-
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