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Research Reports

NAA Reduces Vegetative Shoot Growth on Rootstocks of
Ornamental Peach!

Donna C. Far?, Gary J. Keevef and Mark Halcomb*
US National Arboretum, USDA-ARS
Tennessee Sate University Nursery Crop Research Sation
472 Cadillac Lane, McMinnville, TN 37110

Abstract

Vegetative bud growth was controlled on dormant peach rootstock of Herduheid persica (L.) Batsch. ‘Bon Firewith naphthaleneacetic
acid (NAA) applied as a trunk paintegetative bud growth was suppressed with all test concentrations (2,87500 fapm) through
210 days after treatment (DA although scion bud mortality of ‘Bon Fir@las greater with concentrations above 8,625 ppm.
Naphthaleneacetic acid applied at 5,750 ppm provided excellent vegetative bud control, vigorous scion bud growth, and minimal scion
bud mortality

Index words: auxin, growth regulatpNAA, nursery production.

Growth regulators used in this studyK-Salt™ FruitFix™ (NAA), 1-naphthaleneacetic acid, potassiumBathold® RTU (NAA),
1-naphthaleneacetic acid.

Species used in this studyPrunus persica (L.) Batsch ‘Bon Fire'.

Significance to the Nursery Industry allowed to develop. Naphthaleneacetic acid (NAA) solutions,

Removal of vegetative shoots produced on rootstocks is a Painted onto the trunks of dormant plants, controlled root-
repetitive, laborious task that is required for successful pro- StOCK vegetative bud growth during the growing season and

duction of budded ‘Bon Fire’ peach. Scion bud vigor is often €liminated the need for hand prunifgthough all concen-
reduced to the point of death if rootstock vegetative buds are trations of NAA tested cor_1tro||ed vegetative bud growth, a
solution of 5,750 ppm provided excellent vegetative bud con-

'Received for publication January 2, 2003; in revised faugust 18, 2005. trol, vigorous scion bud growth, and minimal scion bud-mor
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ing a field location to conduct the experiments; and to John Schrigider are labeled for use on several ornamental tree species, how-

versity of Tennessee, KnoxvilleTN, and Matt KramerUSDA-ARS, ever none are labeled for ornamental peach trees.

Beltsville, MD, for their statistical support.

2Research Horticulturist. Intr oduction

*Professor of Horticulturéduburn University 101 Funchess Haluburn Ornamental peacRyunuspersica (L.) Batsch. ‘Bon Fire’

University AL 36849. . . )

“Area Nursery Specialist, University Bénnessee Extension Service, 325 1S @ popular plant that is grown as a short budded _standard

Locust Sreet, McMinnville, TN. tree, and noted for the lgumdy leaf color and emanation of
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peach fragrance during the sumrigpically, rootstock seeds

A square root transformation was used to stabilize the vari-

are retrieved from peach processing plants and sown in field ance of the vegetative shoot number ddémetative shoot

nursery beds in the fall. During late summer of the first grow-

number for the March 4 argril 17 applications were mod-

ing season, mature summer dormant buds of ‘Bon Fire’ are eled separately using Proc Mixed in SAS (SAS Institute,,Cary
‘T’ budded onto the seedlings about 46 cm (18 in) above the NC), with the least square means optirchi-square test

soil line, creating a short standard. In the following growing

was used to evaluate scion mortalidata on growth rates of

season, the seedling rootstock produces copious amounts oburviving scions (calculated as growth between two measure-
shoot growth from vegetative buds, necessitating costly hand ment dates divided by the number of days between them)

removal of shoots four to five times (David Greene, Pro-Gro
Nursery McMinnville, TN, personal communication). Re-
moval of the shoots is required to prevent loss of yiger

growing the scion, and death of the scion bud. Excessive

vegetative growth on the rootstock is triggered by the re-
moval of its terminal bud, which manufactures auxin that
inhibits vegetative bud growth (14).

Spray applications of NAA solutions have reportedly con-

were analyzed using the Proc Mixed procedure in SAS (V
sion 8.2).

Experiment 2. Treatments and methods were similar to Ex-
periment 1 with the following exceptions: plants were bud-
ded on July 31, 1997, rootstocks were pruned above the scion
bud on Sept. 9, 1997, another NAA source (potassium salt
formulation, K-Salt™ Fruit Fix™, 6.25% aAmvac Chemi-

trolled root suckers, basal shoots, water sprouts, and vegeta<cal Corp.) was included, and all treatments were applied

tive buds on fruit trees (3, 4, 5, 8, 9,12, 14), nut crops (5)

March 13, 1998. Naphthaleneacetic acid concentrations for

and grapevines (10, 13). Successful control of trunk vegeta- FruitFix™ were equal to those frofme-Hold®. An emulsi-

tive buds was achieved with various concentrations of NAA
solutions orPyrus calleryana Decne. ‘Bradford’ (7)Betula
nigra L. (1), Pyracantha coccinea Roem.(2), and
Lagerstroemia indica L. (6) at production nurseries and in
landscape settings (1, 2, 6, K)commercial NAAproduct,
currently labeled a3re-Hold® (Amvac Chemical Corp.,
Newport Beach, CA), is marketed as a vegetative bud in-
hibitor for several fruit crops and 16 ornamental trees.

These experiments investigated thieets of timing and
concentrations of NAA applications for rootstock vegetative
bud control and phytotoxicity on scion buds of ornamental
peach trees.

Materials and Methods
Experiment 1. Buds ofPrunus persica ‘Bon Fire’ were

fier control (carrier in th&re-Hold® product) was included.

Results and Discussion

Experiment 1. \iegetative shoot control. Time of applica-
tion, NAA concentration and number of days after treatment
at which data were taken significantly influenced vegetative
shoot number on ‘Bon Fire’ peach. Plants treated on March 4
with NAA at 5,750, 8,625 andL}500 ppm were statistically
indistinguishable and had fewer vegetative buds on average
than plants treated with either 2,875 ppm or no NAA (Fig.
1A). For specific measurement day$,500 ppm NAApro-
duced fewer rootstock vegetative shoots 30 E#an 5,750
and 8,625 ppm and fewer vegetative shoots 60 Bvan
5,750 ppm.

Differences among treatments (other than the control) were

budded at 46 cm (18 in) above the soil line onto one-year old smaller with thé\pril 17 NAA application. Since vegetative

field grownP. persica seedlings on July 27, 1996, in a field
nursery in McMinnville,TN. During lateAugust, while the

shoots were removed prior to NAA treatment, there were
fewer buds on all rootstocks. Over time, only control plants

scion bud was still dormant, the rootstock was pruned 1.3 differed from treated plants (Fig. 1BAt 90 DAT, plants

cm (0.5 in) above the bud union. Prior to spring bud break,
uniform plants were selected for this experiment. On March
4, 1997, NAA(ethyl ester formulationTre-Hold® RTU,
1.15% a.i. Amvac Chemical Corp., Lo&ngeles, CA) was
applied with a small paint brush to the entire rootstock trunk,
carefully avoiding the scion budireatments were solutions
of NAA at 0, 2,875, 5,750, 8,625, andl,300 ppm; these
were equivalent tdre-Hold® RTU at Ox (water control),
0.25x, 0.50x%, 0.75x, and 1x, respectivd@lgn single plant
replications were completely randomized in the plbiere
was no rainfall within 48 hours of treatment application.
Plants were not irrigated during the growing season, but
maintained with traditional fertility and soil management
practices by the nursery produc®cion bud length and root-

treated with 2,875 ppm resulted in more vegetative shoots
than plants treated with 5,750 and300 ppm. On 120 and
210 DA, plants treated with 2,875 an#l, 300 ppm diiered
significantly,

Scion mortality. There were no significant difrences (p
= 0.1869) among treatments on scion mortality for plants
treated on March 4, although the control and plants treated
with 2,875 ppm had six and seven scion bud deaths, respec-
tively (the other treatments had 3Ye attributed the high
rate of scion deaths in the first 60 days after treatment to the
vigorous growth and competition from the rootstock vegeta-
tive shoots.

In contrast, plants treated April 17 had significant mer

stock vegetative shoot number were recorded at 30, 60, 90,tality differences by the end of the growing season (p <

120, 180, and 240 days after treatment TDA/egetative

0.0001)All scion buds died in the11500 ppm NAAtreat-

shoots were removed from the rootstock at each observationment, six out of ten died with 8,625 ppm, one died with 5,750

date.
OnApril 17, a second group of budded ‘Bon Fipéants
in the plot were subjected to the same N#tdatmentsAt

ppm and none died with 2,875 ppm and the confrois
observation concurs with previous studies {3 ythere scion
bud death occurred in avocado and valencia orange from high

this time scion buds had broken dormancy (average length concentrations of NAAMe observed a discolored and a blis-
2.9 cm [1.1 in] and vegetative shoots on the rootstock had tered appearance on the rootstock bark on plants treated with
developed. Prior to NAA treatment, vegetative shoots on the 8,625 and 1,500 ppm NAAwithin 60 DAT and attributed
rootstock were removed. Data were recorded as previously this to the higher concentration of NAA and perhaps the waxy

described.
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type emulsifier used as a carrier witte-Hold®. Keever et
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Fig. 1. Vegetative shoot emergence on theatstock of buddedPrunuspersica‘Bon Fir e’ after NAA, asTr e-Hold®, was applied on Mach 4, 1997 (A),

or April 17, 1997 (B), and subsequent scion bud gwth after March

al (6) described an oil-soaked dark appearance following
NAA treatment orPyrus calleryana Decne. ‘Bradford’ pear
that diminished with time. Based on our data, 8,625 and
11,500 ppm NAAwere detrimental treatments when applied
to actively growing plants.

Scion growth. Scion growth rate wasfatted by date but
not NAA concentrations (Fig. 1C). Scion growth averaged

4, 1997 (C), oApril 17, 1997 (D), application, Experiment 1.

buds when plants were actively growing (April), but were
not lethal when applied to dormant plants (Mard@ine rec-
ommended concentration Bfe-HolcP is 11,500 ppm NAA

for sprout and vegetative shoot control on established orna-
mental treesThis concentration is phytotoxic to ‘Bon Fire’
resulting in mortality of the plant. Naphthaleneacetic acid,
from Tre-HolP, at 5,750 ppm provided acceptable vegeta-
tive shoot control, scion mortality was lpand scion growth

12.8 cm (5.0 in) among treatments and generally decreasedwas vigorous in both the March aAgdril applications.

with increasing concentrations of NAA.

Plants treated oApril 17, in addition to the day fefct,
had both treatment fefcts and treatment by day interaction
effects (Fig. 1D). Since all the plants that were treated with
11,500 ppm NAAdied by 60 DA, they were removed from
the analysis. Plants treated with NAA at 8,625 ppm showed
the lowest average growth rate and were significantly shorter
than plants treated with O (control), 2,875 and 5,750 ppm.
The significant interaction term (p < 0.0001) indicated that
the growth rates diéred among treatments and that the mag-
nitude of the dfierences was influenced by the time after
treatment (DA). Control plants (0x) grew more in the first
30 DAT than plants treated with 8,625 ppm, but grew less
than plants treated with 5,750 ppm during the first 30 to 60
DAT.

This data confirms that time of application is an important
variable, considering 8,625 ant, 300 ppm NAAilled scion

J. Environ. Hort. 23(4):163-166. December 2005

Experiment 2. \Viegetative shoot control. There were sig-
nificant efects of time after treatment (04 concentration
of NAA, and DAT x concentration interaction on the num-
ber of vegetative shoots. Plants treated with water (control)
and the emulsifier produced the greatest number of vegeta-
tive shoots (Fig. 2A). Eécts of Tre-Hold® and FruitFix™
treatments on vegetative shoot growth were sinfmgnifi-
cant interactions (other than those involving control treat-
ments) involved 2,875 pprire-Hold® at 30 and 60 DA
when vegetative shoot control was significantly less than other
treatments. FruitFix™ is a potassium watased product,
is currently labeled as a chemical fruit thinner for pBgirys
communis L.), apple Malus domestica Borkh.) and citrus
(Citrussinensis L.), and does not contain an emulsifier-car
rier. We observed no bark discoloration or blistering during
the experiment.
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Fig. 2. Vegetative shoot emergence on theetstock of buddedPrunus

persica‘Bon Fir e’ after NAA, asTr e-Hold® or FruitFix™, was
applied on March 13, 1999 (A), and subsequent scion bud
growth after March 13, 1999 (B), application, Experiment 2.

Scion mortality. Naphthaleneacetic acid concentration sig-
nificantly afected scion mortalityTre-holc® at 2,875 and
5,750 ppm NAA, FruitFix™ at 5,750 ppm NAA, the con-
trol, and emulsifier control caused only a few dead scions (0,
1,0, 0and 1, respectivelyll scions died withTre-HoldP at
11,500 ppm NAA(this is consistent with the previous ex-
periment).Tre-Hold® at 8,625 ppm, FruitFix™ at 8,625 and
11,500 ppm NAAcaused some scion mortality (6, 7 and 6,
respectively).

Scion growth. For those scions that survived, there were
significant efects of DA, NAA treatment, and DRAx NAA
treatment interaction on scion growth rateefHold® at
11,500 ppm NAAwas dropped from the analysis due to scion
mortality) (Fig. 2B).The greatest average scion growth rate
was similar with 2,875 and 5,750 pamre-hold®, 5,750 ppm
FruitFix™, and the water and emulsifier controls compared
to Tre-HoldP at 8,625 ppm NAA.
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We examined diérent application techniquestie-Hold®
and FruitFix™ to alleviate the tedious method of painting
the rootstock. In one experiment, 5,750 ppm Ni&xé&-Hold®
and FruitFix™ were applied as directed sprays to the lower
half of the rootstockApparently spray drift reached the scion
bud, prevented bud development, and all plants treated had
scion mortality In another experiment, the scion buds were
covered with masking tape to protect the bud during a di-
rected spray application of 5650 ppm. Bdite-Hold® or
FruitFix™ products were absorbed through the tape and 100%
caused scion death.

To summarize our experiments, 5,750 ppm Napplied
asTre-Hold® or FruitFix™ trunk paint were superior to other
treatments providing fefctive vegetative bud control, low
scion mortality and vigorous scion growtl dormant ap-
plication of NAA, though time consuming, can provide ex-
cellent vegetative shoot control and eliminate the necessity
of the laborious repetitive task of vegetative shoot removal
on ‘Bon Fire’ peach.
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