
Cultivar and Interstem Ei
Sprouting and Co

Roy C. ROM ANJ

The occurrence of sprouts at or
below the soil line in apple plantings
is commonly observed. Sprouts, if not
contained, interfere with cultural prac-
tices and may dominate growth of
size controlled trees.

A series of six apple cultivars each
on five interstems3 planted in 1971 at
Fayetteville, Arkansas, provided an
excellent base for studying sprouting
and the use of napthaleneacetic acid
(NAA) to control this undesirable
characteristic. The trees were propa-
gated on French crab seedling root-
stocks with a K-14 trunk section and
an interstem. The interstem pieces
were either M.27 or one of a "C"-
serie~, i.e., clones selected from open
pollinated Clark dwarf (EM VIII)
seedlings. Each cultivar interstem
combination was replicated four
times. Trees were planted with the
base of the K-14 trunk just below the
soil surface. They were given minimal
annual dormant pruning, yearly fer-
tilization and were grown under trick-
le irrigation in a pre-emergence herb-
icide treated band.

Sprouts develop from both adven-
titious and dormant buds. In the
apple, the buds are rarely adventitious
having been formed in the stock's leaf
axils and remaining in an indefinitely
latent condition (7). Adventitious
buds, by contrast, usually form from
callus tissue around wounds (3). As
long as the tree is in a physiological
condition in which apical dominance
prevails, the axillary buds remain dor-
mant. Apical meristems with a high
metabolic activity serve, as strong sinks
for IAA and root produced cytokinins
( 5). When this condition exists, for-
mation of vascular connections to axil-
IPublished with the approval of the Director,
2Department of Horticulture and Forestry, UI
3Trees supplied by Stark Brothers Nursery, L<J
4NAA as Tree Hold was supplied by Amchem
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lary buds is inhibited. This blocks
transport to them and they remain
dormant (2). If this physiological
balance is altered the dormant buds
start to grow as sprouts. High light
intensity and excess nitrogen may po~-
sibly alter this balance (8).

This research did not investigate the
physiological factors affecting sprout-
ing. It did provide data on scion cul-
tivar and interstem effects on root-
stock sprouting.

During the two seasons after plant-
ing, sprouts were observed on the in-
terstem piece, most fre;quently on
M.27, and the K-14 trunk. These
sprouts were few in number, random-
ly found with regard to cultivar and
non-recurring after the third growing
season when pruned at their source.
Sprouts from the K-14 trunk section
below the soil line were easily identi-
fied as their leaf bud break was about
two weeks later than those on sprouts
originating from the French crab seed-
ling rootstocks. All data present~
here is for rootstock sprouts.

Each spring following bud break,
sprouts formed the previous season
were pruned, counted and weighed.
The first NAA treatments were applied
in the spring 1974. All sprouts were
cut to 2.5 cm stubs and sprayed with
a 1 C;o NAA4 mixture in black paint.
This procedure was followed each
subsequent spring. The black paint
marked the sprout stub and made
it possible to determine if recurring
sprouts came from new locations or
from previously cut ~nd treated stubs.
Several subsequent reports have indi-
cated success in apple sprout control
with NAA (1,4, 6).

The average rootstock sprout num-

Ark. Agri, Expt, Station.
llversity of Arkansas, Fayetteville, AR.
luisiana, MO 63353.
Products Co., Ambler, PA.
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trees had shown this characteristic
through the sixth year. Again, non-
significant negative correlations be-
tween rootstock sprouting and tree
yield were found for each interstem.

These data (Table 1 & 2), par-
ticularly through 1973, indicate that
sprouting is affected by scion cultivar
and interstem. NAA was applied to
cut stubs in the spring of 1974 and
the result was an 8070 reduction in
sprout size, i.e., weight, along with
a diminishing in sprout number/tree,
by 50%, in some instances. This con-
tainment of sprout size and number
has held through three years of N AA
treatment. There has not been a
marked reduction in the number of
trees with suckers. In 1976 92 % of
the new sprouts developed from stubs
of old sprouts, originating 1971-73.
This would indicate that most dor-
mant buds on the rootstock had grown
out, and that continued sprouting was
a consequence of failure to control
initial sprouts which now serve as an
additional bud source.

Sprout growth in apple orchards is
a cultural nuisance and a possible
problem source. Its incidence is re-
lated to the release of dormant bud~
on the rootstock when the tree's phy-
siological balance moves away from
apical dominance. It appears that
scion cultivar and or interstem source
may enter into this physiological bal-
ance in such a way that sprouting is
more common with some cultivars and
interstems.

ber per tree and sprout weight as af-
fected by cultivar (Table 1) and in-
terstem (Table 2) was minimal and
non significant after the initial grow-
ing season, although 20lfo of the trees
had produced sprouts. The sprouting
propensity increased four fold, based
on sprout count after the 1972 season
and 45lfo of the trees had rootstock
sprouts. These values increased again
in 1973 at which time sprout number
and growth was a definite cultural
problem.

A significant differential cultivar ef-
fect on sprout number/tree existed in
three of six years and persisted after
NAA use to control sprouting. 'Sum-
merglo' trees consistently ranked high
among cultivars with a high sprout
incidence and average weight. 'Stark-
spur Delicious' rated among those cul-
tivars with the lowest sprouting.
There was an increase in percentage
of trees with sprouts in time. By
1976, 92 % of all trees had _produced
sprouts; however, only 80';70 of the
'Earliblaze' trees had sprouts. This
cultivar had a low sprouting percent-
age in any given year. Non-significant
negative correlations between yield/
tree for each cultivar and average
sprouts/tree were found in 1975 and
1976.

Interstem source also affected root-
stock sprouting, and significant differ-
ences between interstems existed in
four of six seasons. In the first five
seasons, the most dwarfing M.27 inter-
stems had the highest sprouting rate
and produced the largest sprouts
based on weight (Table 2). Trees
with a C-48 interstem in seasons 2-5
were not different from M.27 inter-
stem trees and during the sixth season
they had the most sprouts and sprout
weight. Each year the. percentage of
trees with rootstock sprouts increased.
The generally more vigorous C-52
and C-57 interstem trees had less
trees with sprouts in a given year;
however, 70lfo of all C-6 interstem
trees and 100% of the M-27 and C-48

Literature Cited
1. Dozier, W. A., Jr., and M. H. Hollings-

worth. 1976. Sprout control of apple
nursery stock with NAA. HortScience
11:392-393.2. 
Gregory, F. G. and J. A. Veale. 1957.
A reassessment of the problems of apical
dominance. Soc. Exp. BioI. Symp. 11:
1-20.3. 
Kramer, P. J., and T. T. Kozloski. 1960.
Physiology of trees. McGraw Hill p.
386-387.

4. Meador, D. B. 1974. Control of suckers
on apple trees. froG. Ill. State Hort. Soc.
108:114-115.



7. Stone, E. L., and M. H. Stone. 1943.
Dormant versus adventitious buds. Sci.
98:62.

8. Wickson, M., and K. V. Thimann. 1958.
The Antagonism of auxin and kinetin in
apical dominance. Physiol Plant 11:62-
74.

5. Noggle, G. H., and G. }. Fritz. 1976.
Introductory Plant Physiology. Prentice-
Hall, Inc. p. 510-512.

6. Haese, }. T. 1975. Sprout control of
apple and pear trees with NAA. Hort-
Science 10:396-398.

A Perspective on New England's Compact
Apple Tree Industry

JOSEPH F. COSTANTEl

New Englanders have been pro- today, nine are on size-controlling
ducing apples for the past 348 years. rootstocks. Averages show it takes
Today, our six-state-region accounts about three semi-dwarf trees to re-
for just under 5% of the nation's apple place the yield from one standard
supply, the product of some 669 com- tree. Considering the decrease in the
mercial orchards encompassing a little number of standard trees and recog-
more than 27,000 acres (1). Virtually nizing the great increases In compact
all the fruit is produced and sold for tree numbers, New England's apple
fresh market consumption. industry should still maintain its pres-

Within New England, 'McIntosh' is ent level of production .over. the next
king representing 61 ljIo of all apples ten 'yea~s. Therefore, .YIeld IS not the
grown. 'Red Delicious' is second ac- motivatIng factor behrnd the change-
counting for 17 % of the crop followed over t? compact t~ees, but .r.ather the
in order by 'Cortland,' 'Golden De- followrng economIC necessItIes:
licious' and 'Macoun.' These five cul- 1. Consistent production of top qual-
tivars represent 87% of the total pro- ity fruit at reduced costs per
duction for the six-state-region. The bushel.
trend toward 'McIntosh,' "McIntosh- 2. Compact orchards are easier and"
types" (Paulared,' 'Empire,' etc.) and faster to harvest. This means that
solid blush cultivars should continue growers can rely more on domestic
because of the advantages due to cli- pickers rather than be dependent
mate, fruit quality and increasing con- on the highly-skilled foreign pick-
sumer acceptance. ers whose availability is always un-

A revolution is in progress in the certain given politics and the like.
New England apple industry. To pro- 3. Smaller trees can be more efficient
mote management efficiency, low den- and inexpensive to maintain. .
sity orchards of large old trees are 4. Encroaching suburbia and high
being rapidly replaced by smaller taxes which will limit the availabil-
trees at closer spacings. This dramatic ity of new and old orchard sites
shift has shown that during the past in the future.
decade the numbers of standard trees The health of New England's apple
have decreased 12 %, and that trees industry depends upon maximizing
on size-controlling rootstvcks have in- yields of quality fruit and economiz-
creased 296% (2). Today, dwarf and ing the management of our apple cul-
semi,.dwarf trees represent 41 % of the tivars.
total trees of all ages in New Eng- The two rootstocks that are "getting
land, whereas in 1965, they totalled the job done" in New England, to
only 15%. For every ten trees planted some degree of satisfaction, are 'M.T

lUniversity of Vermont, Burlington, Vt. 05401.
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