SATURDAY MORNING SESSION
December 10, 1966

The Saturday morning session began with the annual
business meeting at 8:30 a.m. in the Colonial Room. The
minutes of the meeting are recorded at the beginning of the
business and technical sessions of the Eastern Region section
of the Proceedings. After the business sesslon a nutrition
symposium was conducted. Dr. Kenneth W. Reisch served as

moderator.

STU NELSON: We have a very interesting panel on nu-
trition this morning. The moderator for our closing session
is Dr. Ken Reisch from Ohio State University.

KEN REI1scH: I would like to introduce the first subject,
Vegetative Propagation as Affected by Nutrition — a review
by Dr. Jim Kelley.

VEGETATIVE PROPAGATION AS AFFECTED
BY NUTRITION — A REVIEW

JAMES D. KELLEY
Department of Horticulture
University of Kentucky
Lexington, Kuy.

Considerable emphasis has been placed upon studying the
factors that influence the rooting of cuttings, the goal belng
to maintain an environment that will result in the greatest
percentage of rooted cuttings in the least amount of time. In-
formation that has been obtained has resulted in a manipu-
lation of temperature with the addition of heat, moisture by
misting, day length by shading or using additional light, ap-
plication of growth regulators and others.

At the same time, little attention has been focused on fac-
tors influencing the stock plant from which the cutting is
taken and how temperature, light Intensity, nutrition, photo-
period, hormones treatment, moisture, and other factors might
influence rooting of the subsequent cuttings.

We often think of a cutting as the beginning of a new
plant, but it is really the continuation of an existing plant
and what the cutting will or will not do 1s to some degree 1n-
fluenced by the environment conditions under which 1t de-
veloped as the shoot or stem on a stock plant.

Evidence that nutrition of the stock plant was a factor
influencing root Initiation and development of cuttings taken
from such plants was first presented by Kraus and Kraybill
in 1918 (9). They demonstrated that the carbohydrate—mni-
trogen ratio of tomato stems played a major role in rooting.
They placed pieces of tomato stems 1 to 4 inches long and
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without leaves on filter paper moistened with distilled water
and covered them with a bell jar. The following results
were observed: yellowish stems high in carbohydrates and
low in total nitrogen produced many roots and weak shoots;
oreenish stems containing starch and fairly high in total ni-
trogen produced roots and shools and green, succulent stems
without starch, low in carbohydrates and high in total nitro-
gen all decayed without root or shoot production.

Experiments by Schrader in 1924 (17), Starring in 1924
(19), and Garner (4), in 1944 demonstrated that a high ratio
of carbohydrates to nitrogen favored rooting In tomatoes
and grapes. Sarring (19) found that firmness of stems could
often be used as an index of carbohydrate content. Stems low
in carbohydrate are soft and flexible in contrast to those high
in carbohydrates which are firm and stitf.

Knight (8) in 1926 was the first to attempt to classity
cuttings according to their internal conditions. He recogniz-
ed three types of stem cuttings on the mother plant: (1)
leader in active growth: (2) laterals in active growth, and
laterals with the terminal bud formed. He noted that firm
cuttings which had ceased growth were much superior-to ac-
tively growing shoots and attributed better rooting to a
higher carbohydrate content.

Haun (5) grew stock plants of geranium at three levels
of nitrogen, phosphorus, and potassium. He found that ni-
trogen nutrition of the stock plant had a greater effect on the
rooting response than did phosphorous or potassium. Low and
medium levels of nitrogen resulted in a higher percentage of
rooted cuttings than the high level.

In work with Ilex crenata ‘Hetzi’, Kelley (7) has shown
a possible carbohydrate-nitrogen relationship (Table 1. Cut-
tings from stock plants receiving a relatively low nitrogen
application produced the greatest total root length and lar-
oest number of secondary roots while stock plants grown un-
der high nitrogen conditions produced the least number of
primary and secondary roots.

Tabhle 1. Effect of nitrogen nutiition of stock plants on rooting of Ilex crenata

‘Hetzy'.
Grams of Total Total Second- Lengrh
N per 1 roots root ary of
gal H20 per length roots prim-
Ctlt- _ pet per ary
ting cutting cutting roots
cm cm
0.7 4.6 8.0 17.1 1.7
2-8 5-9 7.3 1211 1-2
10.0 4.2 3.6 5.0 0.9
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Ryan (15) recently reported that seedling stock of
Eucalyptus ficifolia fertilized with nitrogen resulted in a re-
duction of successful grafts. Seedling stock with a leaf nitro-
ocen content of 1.2 percent resulted in 100 percent successful
grafts while plants with 4.1 percent leaf nitrogen gave only
13 percent successful grafts. Pregirdled scion wood also re-
sulted in a greater percentage of successful grafts.

Pridham (13), after work with Liqustrum ovalifolium,
concluded that the rooting of cuttings and subsequent growth
of the young plant depended primarily upon the maturity and
treatment of the parent.

Other investigators (2,3,11,12,18,23) have generally con-
cluded that factors contributing to a high carbohydrate con-
tent of the stock plant favored the rooting of cuttings. The nutri-
tion of the cutting material is of very great importance and rec-
ognized by many. This is shown by attempts to induce a high
carbohydrate-nitrogen ratio in stock plants by ringing, notch-
Ing, and root restriction.

Cultural factors that contribute to a favorable ratio arvre
growing the plants in full sun, applying Ilimited amounts of
nitrogen, controlling moisture, root pruning, and other pro-
cedures that will generally restrict growth of the stock plant.

Two micronutrients, boron and zinc, have been shown to
influence rootings. Samish (16) found that after fertilization
of grapes with zinc, the tryptophan content of the cuttings in-
creased and rooting was improved. Since tryptophan 1s a
precursor of the naturally occurring auxin, indole-acetic acid,
he attributed the results to a possible increase in indole-acetic
acid. Beneficial results from zinc applications to stock plants
have been noted in South Africa in the propagation of Marianna
plum by hardwood cuttings.

Boron was first shown to play a role in rooting by Hem-
berg (6). He showed that when hypocotyls of Phaseolus vul-
garis, without cotyledons, were placed in tap water or in ex-
tracts of dry leaves in distilled water they rooted but in dis-
tilled water they did not, due to the absence of boron.

Boron nutrition has also been shown to influnce rooting
of chrysantheums. Tackett (21) found that chrysanthemum
cuttings containing a leaf content of less than 35 ppm boron
rooted poorly (Table 2).

Albert and Wilson (1) found that boron was necessary
for root tip elongation in tomatoes and concluded that when
boron was not available to the root the early stages of cell de-
velopment were influenced within 24 hours.

Lattle information 1s available concerning the effect of
other micronutrients on rooting; however, they should not be
overlooked. Likewise, the Information for nitrogen in incom-
plete, which means that much will have to be done before we
know how stock plants should be handled for production of
cuttings with maximum rootability.

The internal condition of the cutting 1s of great import-
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Table 2 Lffect of boron nutiiton of stock plants on 1ooting of chiysanthemuins

Boron n Boron Total Number
nutrient content length of roots
solution of of roots por

leaves per CUtting
cutting
ppin ppin cm
001 5.8 2.0 1.6
01 11.4 2.5 1.8
10 415.2 8.2 4.8
1.00 92.9 5.1 4.2
2.50 123.9 4.1 4.4

ance as shown by the foregoing references. To date the re-
searcher has not characterized the internal conditions that
favor rooting to a degree to be applicable to the plant propa-
gator. Until more is known about the factors which combine
to modify these internal conditions, propagators will continue
to be frustrated with seasonal and year-to-year variations in
rooting due to a lack of knowledge of how environment influ-
ences stock plant and its effect on rootability of cuttings.

It is important to remember that nutrition is only one

factor that is related to rooting, but is interrelated with other
factors in influencing successful plant propagation.
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KEN REISCH: The next paper is prepared by two gen-
tlemen. Dr. Meyer is now at the University of Illinois. Dr.

Tukey will present the paper.

NUTRIENT APPLICATIONS DURING THE DORMANT SEASON

H. B. TUKEY, JR., AND M. M. MEYER, JR.
Department of Floriculture and Ornamental Horticulture,
Cornell University, Ithaca, N.Y.,
and Department of Horticullure,

University of Illinots, Urbana, Illnois

Spring is not the only time for nutrient applications to
nursery plants, and it may not even be the best time. How-
ever, nursery plants in temperate regions grow rapidly during
the spring and early summer. It is only natural to suppose
that nutrient applications during this period would be most
beneficial, and spring applications are common nursery prac-
tice.

However, many workers have shown that nutrients ap-
plied to woody plants during the spring and summer often
produced no additional growth the year they were applied,
but rather were absorbed and stored within the plants. The
year following the nutrient applications, 1mportant growth
differences were noted. Thus, the spring growth of woody
plants is dependent to a large extent upon nutrient reserves

306



