YHRI

Horticultural Research Institute

This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural
Research Institute (HRI — www.hriresearch.org), which was established in 1962 as the research and
development affiliate of the American Nursery & Landscape Association (ANLA — http://www.anla.org).

HRI’s Mission:

To direct, fund, promote and communicate horticultural research, which increases the quality and value of
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and
protects and enhances the environment.

The use of any trade name in this article does not imply an endorsement of the equipment, product or
process hamed, nor any criticism of any similar products that are not mentioned.

Copyright, All Rights Reserved

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Response of Lagerstroemia x ‘Tuscarora’ to Multiple
Applications of Pistill*

Teresa A. Morrison?, Gary J. Keever3, and Charles H. Gilliam3
Department of Horticulture
Alabama Agriculture Experiment Station
Auburn University, AL 36849

Abstract

Profuse flowering, followed by heavy fruit set and cessation of vegetative growth, extends the production cycle of many crapemyrtle
cultivars, particularly ‘ Tuscarora’. A study was conducted in 2002 to determine the effect of multiple applications of 1000 ppm Pistill
(ethephon) on flower abortion and subsequent axillary shoot growth inLagerstroemiaindica xfauriei ‘ Tuscarora’ when applied to open
flowers in July and August before fruit set. In one experiment, Pistill was applied 0, 1, 2, 3, 4, or 5 times during the two flowering
periods, and at 7-, 14-, and 21-day intervals (D) during each period in a second experiment. In the first experiment, two applications
made during the July flush led to 48% flower abortion, whereas by thefifth application, made during the August flush, the abortion rate
had increased to 58%. Axillary shoot formation occurred predominantly following the July flush, with 34 and 60 new shoots devel oping
on plants receiving one and two applications, respectively. Pistill applications every 7, 14, or 21 days to open flowers during the first
floral flush prompted flower abortion of 81, 51, and 18%, respectively, compared to no abortion in untreated trees. The same Pistill
treatments applied during the August flush resulted in 96, 96, 54, and 0% abortion, respectively. Treesreceiving Pistill at 7 DI, 14 DI,
and 21 DI, respectively, formed 96, 108, and two new shoots following the July flower flush and 13, 27, and two new shoots following
the August flush.

Index words: plant growth regulator, flower abortion, lateral shoots.

Growth regulator used in thisstudy: Pistill (ethephon), [(2-chloroethyl)phosphonic acid]*.

Speciesused in thisstudy: ‘Tuscarora crapemyrtle (Lagerstroemiaindica L. x fauriei Koehne. ‘ Tuscarora).

Significance to Industry

Crapemyrtleisafast-growing, ornamental treeinthe south-
ern and portions of the western United States; however, it
blooms in early summer, directing plant energy into flower-
ing, effecting a reduction in vegetative growth. With some
cultivars, such as ‘Tuscarora’, a proliferation of flowering
followed by extensive fruit set reduces or eliminates addi-
tional vegetative growth for the remainder of the growing
season. Rather than manually prune flowers, which is labor-
intensive and usually yields minimal vegetative re-growth
followed by re-flowering, growth regulators may be used to
abort flowers and elicit shoot formation. Foliar applications
of 1000 ppm Pistill applied at 7-day intervals during flower-
ing and directed towards devel oping inflorescences resulted
in up to 96% flower abortion and greatly increased axillary
shoot formation. Plantswere noticeably fuller, however over-
all plant size was minimally affected by Pistill. These results
suggest multiple applications of Pistill may be useful in en-
hancing quality of crapemyrtle and perhaps shortening nurs-
ery production time.

*Received for publication April 21, 2003; in revised form July 17, 2003.
?Post-Doctoral Fellow.
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Introduction

Crapemyrtle (Lagerstroemia spp.) is a fast-growing, or-
namental tree and a major nursery crop in the southern and
portions of the western United States; however, it bloomsin
early summer, directing plant energy into flowering, which
suppresses vegetative growth. With some cultivars, such as
‘Tuscarord, a proliferation of flowering followed by exten-
sive fruit set reduces or eliminates additional vegetative
growth for the remainder of the growing season. In addition,
panicles are often large and top-heavy, which causes over-
weighted branchesduring irrigation that may split trunksand
promote blowover of container-grown trees. Manual flower
removal may alleviate some of these problems, but it is la-
bor-intensive and costly, and plants quickly initiate new in-
florescences on short shootsthat suppress vegetative growth.

The plant growth regulator (PGR) ethephon, a compound
that releases ethylene, has been used on mango (Mangifera
indica L.) flowers at 400 and 800 ppm to cause 98 to 100%
wilting and necrosis of flower panicles (4). Woolf et al. (5)
selectively removed flower buds on Camellia L. using appli-
cations of 1000 to 2000 ppm ethephon, with minimal abscis-
sion of other plant organs. Applied at full bloom, 1000 ppm
ethephon eliminated fruit set in Pyrus calleryana Decne.
(flowering pear) and 99% fruit set inLiquidambar styraciflua
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L. (sweetgum) (3). Ethephon also caused 89 to 100% flower
abortion and 91 to 96% reduction in seed formation in three
cultivars of Kalmia latifolia L., simultaneously stimulating
shoot production and elongation (2).

Fainet al. (1) studied the effectiveness of asingle applica-
tion of Pistill on flower abortion in ‘ Tuscarora crapemyrtle,
and reported that when applied at 1000 ppm to open flowers
prior tofruit set significant abortion occurred. However, Pistill
was not effective in aborting flowers when applied at bud
stage. Because of crapemyrtle’s habit of forming new inflo-
rescences over an extended period, a single application of
Pistill was not considered to have practical benefit in nurs-
ery production of crapemyrtle. This study was initiated to
address this shortcoming of single Pistill applications by ex-
ploring the efficacy of Pistill application number when ap-
plied at a predetermined interval, and application interval on
whole-plant flower abortion and shoot formation in container-
grown ‘Tuscarora crapemyrtle.

Materials and Methods

‘Tuscarora’ crapemyrtle (Lagerstroemia indica x fauriei
‘Tuscarora’) grown in 7.6 liter (#3) containers of a
pinebark:sand substrate were repotted on May 12, 2002, into
11.4 liter (#7) containers of a pinebark:sand substrate (7:1
by vol) amended per cu m(cu yd) with 8.3 kg (14 Ib) 18N—
2.6P-10K (PolyOn 18-6-12, Pursell Industries, Sylacauga,
AL), 0.9 kg (1.5 Ib) Micromax (The Scotts Company,
Marysville, OH) and 3 kg (5 Ib) dolomitic limestone. Plants
were spaced 1.2 m (4 ft) on center, outdoorsin full sun under
twice-daily, overhead sprinkler irrigation, receiving an aver-
age of 1.8 cm (0.7 in) total per day, excluding ambient rain-
fall.

In each of two experiments, 1000 ppm Pistill was applied
asafoliar spray directed primarily toward open flowers, 100
ml (3.4 oz) per plant, using a CO, sprayer with a flat spray
nozzle (TeeJet 8004V S, Bellspray, Inc., Opelousas, LA) at
138 kPa (20 psi). This concentration of Pistill was previously
shown to be most effective in preventing fruit set in
crapemyrtle (1). Applications generally were made before
noon and plantswere not overhead irrigated until thefollow-
ing morning. Dry- and wet-bulb temperatures were recorded
at application of each Pistill treatment, from which relative
humidity (RH) was determined. Treated plants were allowed
to dry overnight before being returned to theirrigated grow-
ing area.

Application number. A group of 60° Tuscarora’ crapemyrtle
were blocked by size and stage of floral development, then
randomly assigned Pistill treatments. When inflorescences
from thefirst floral flush were fully open, but prior to visible
fruit set, Pistill treatments were begun. Plants received O, 1,
2, 3,4, or 5 applications of 1000 ppm Pistill. A previous study
determined that Pistill applications were only effective in
promoting flower abortions and new shoots when applied to
open flowers prior to visible fruit set (1). Therefore, in this
experiment, thefirst and second Pistill applicationswere made
weekly during the first flush of flowering (July 16 and 25),
after which therewere no open flowerson any treated plants.
The third, fourth, and fifth applications were made weekly
during the second floral flush (August 22, 28, and Septem-
ber 4). Temperature and RH during Pistill applications on
these five dates were 31C (88F) and 67%, 28C (83F) and
84%, 31C (87F) and 70%, 31C (87F) and 83% , and 36C
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(96F) and 42%, respectively. Treatments, while blocked, were
completely randomized in the nursery area and replicated
with 10 plants each.

Application interval. A group of 40 plants were blocked
by size and stage of floral development, then randomly as-
signed Pistill treatments. On July 10, when up to one-third of
the flowers per inflorescence during thefirst floral flushwere
open, trees received their initial foliar Pistill applications.
Ten plantsreceived three applications at 7-day intervals (DI)
(July 10, 16, and 25); 27 days later, at the beginning of the
second floral flush, three additional applications were made
at 7 DI (August 21, 28, and September 4) for a total of six
applications over the two flowering periods. A second set of
10 plants received two Pistill applications at 14 DI (July 10
and 25); 27 days later, during the second floral flush, two
additional applications were made at 14 DI (August 21, and
September 4) for a total of four applications over the two
flowering periods. A third set of 10 plantsreceived onePistill
application on July 10, and two additional applications dur-
ing the second floral flush at 21 DI (August 8 and 28) for a
total of three applications over the two flowering periods.
Ten plants received no treatment. Temperature and RH dur-
ing treatment on July 10, 16, and 25, August 8, 21, and 28,
and September 4 were 30C (86F) and 70%, 31C (88F) and
67%, 25C (77F) and 85%, 34C (94F) and 86%, 27C (80F)
and 79%, 29C (85F) and 64%, and 36C (96F) and 42%, re-
spectively.

Data from both experiments were collected on the same
dates. On August 7, the average percentage flower abortion
ininflorescencesfromthefirst floral flush, new axillary shoot
counts, average length of the three longest new shoots per
plant, and growth index [GI = (height + widest width + width
90° to widest width) / 3] were recorded. On September 12,
average percentage flower abortion in inflorescences from
thesecond floral flush, new shoot counts (those emerged since
thefirst rating), average length of thethreelongest new shoots
(from both flushes), and GI were recorded. At both evalua-
tions, flower abortion ratings were made by the same two
persons and averaged.

Analyses of variance of the data from each flower flush
evaluation were carried out individually using the SAS Gen-
eral Linear Model procedure. Single degree of freedom or-
thogonal contrasts were used to determinetheregression re-
sponseto Pistill application number and interval (control not
included as an interval), and to compare the control to each
application interval treatment. Due to numerous missing val-
ues for shoot length taken following the second floral flush
intheapplication number test, Duncan’sMultiple Range Test
was used to make treatment comparisons.

Results and Discussion

Application number. The first flower flush produced the
majority of inflorescences, approximately three-fourths of
the total during the 2002 growing season. In the first flush
flower abortion rates rose linearly from zero for the control
plantsto 17% in trees treated once and 48% for trees treated
twice (Table 1). These results concur with those of previous
studies using mango (4), camellia (5), sweetgum (3), moun-
tainlaurel (2) and crapemyrtle (1). Following thethird, fourth,
and fifth applications, which were made during the second
floral flush, flower abortion increased linearly by 26, 32, and
58%, respectively. Of interest is the rating made after the
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Tablel. Reproductiveand vegetativeresponse of Lagersroemia x ‘ Tuscarora’ treated with different number sof applicationsof 1000 ppm Pistill
applied at weekly intervalsduringtwo flowering periods.

Number of Pistill Flower New shoot Shoot length? Plantheight Plant width* Growth index!
applications abortion* (%) counts (cm) (cm) index(cm) (cm)
1& 2nd 1& 2nd 1& 2nd 1& 2nd 1& 2nd 1& 2nd

Flush Flush Flush Flush Flush Flush Flush Flush Flush Flush Flush Flush
0 0 0 8 0 89 — 193 190 74 R 114 125
1 17 2 4 0 16.3 — 201 194 81 101 121 132
2 48 10 60 1 133 7.2 200 187 0 100 126 129
3 — 26 — 7 — 14.1a — 198 — % — 130
4 — 32 — 7 C 7.0b — 206 — 101 — 136
5 — 538 — 8 c 9.2ab — 202 — — 127
Significance Lx** Lx** Lx** Lx** Q* NS L* L* NS L* NS

“Average of percent flower abortion assessment made independently by two researchers.
YAverage length of the 3 longest shoots per plant.

*Plant width = (width, +width 90° towidth ) / 2.

"Growthindex = (height + width, +width 90° towidth,) /3.

VAt thefirst flower flush evaluation (August 7, 2002) only the 1 ¢ and 2™ Pistill applicationshad been made. By the second floral flush eval uation (September 12,
2002) the 3,4", and 5" Pistill applications had been made; missing val ues are dueto treatment not being applied prior to data collection.

“Mean separation by Duncan’ sMultiple Range Test (P=0.05).
‘Nonsignificant (NS) or significant linear (L) or quadratic (Q) regression response atP = 0.05 (*) or 0.001 (***); control includedin analysis.

second floral flush where flower abortion occurred in plants cations, probably dueto the lateness in the growing season
treated with Pistill only during the first floral flush. While 2 when these treatments were applied. Increases in shoot for-
and 10% abortion in plants treated once or twice during the mation visibly increased plant density.
first flush is much less than abortion percentages in plants The average length of the three longest shoots per plant
treated only during the second floral flush, results do indi- changed quadratically with increasing application number
cate aslight carryover effect. following the first floral flush. Shoots on plants receiving
Linear increases in flower abortion in response to mul- one and two Pistill aplications were 83 and 49% |longer than
tiple applications of Pistill were followed by linear increases those on control plants, and contributed to the appearance of
in axillary shoot formation. The majority of new shoots increased plant density. Following the second floral flush,
formed following the first floral flush and Pistill treatments no new shoots formed on controls or plants receiving one
with increases of 325 and 650% with one and two applica- Pistill application during the first flush. Plants receiving two
tions compared to the control. No more than eight shoots applications during the first flush formed an average of one
formed in response to the third, fourth and fifth Pistill appli- new shoot 7.2 cm (2.8 in) long. Average new shoot length of

Table2. Reproductiveand vegetativeresponseof Lagersroemia x ‘ Tuscarora’ receiving 1000 ppm Pistill at 7-, 14-, or 21-day intervalsduringtwo
flowering periods.

Pigtill Flower abortion¥ New shoot Shoot length*
application (%) counts (cm)

interval®

(days) 1¢Flush 2"Flush 1¥Flush 2"Flush 1¢Flush 2"Flush
Control 0 0 0 1 — 31
7 81 % % 13 195 71
14 51 % 108 27 108 6.7
21 18 54 2 2 215 88
S|gn|f|cance'” Lx** Q*** Q*** Q*** Q*** NS
Contrast statements’

Control vs7 day interval rkx rkk Fkk * — *
Control vs14day interval *x *kk xkk *kx — NS
Control vs21 day interval rkx rkk NS NS — *

2By the 1 flush evaluation 1, 2, and 3 Pistill applicationshad been madeto plantsinthe21-, 14-, and 7-day interval (DI) treatments, respectively. By the2 ™ flush
evaluation an additional 2, 2, and 3 applications had been madeto plantsin the 21-, 14- and 7-DI treatments. Total Pistill applications made during the
experiment were6 for 7-day interval, 4 for 14-day interval, and 3for 21-day interval treatments.

YAverage of percent flower abortion assessment made independently by two researchers.

*Mean length of the 31ongest shoots per plant.

*Nonsignificant (NS) or significant linear (L) or quadratic (Q) regression response atP =0.05 (*); control notincludedin analysis.
Contrast nonsignificant (NS) or significant at P=0.05 (*), 0.01 (**) or 0.001 (***).
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plants receiving athird Pistill applications (one application
during second flush) was about twicethat of plantsreceiving
two applications during the first flush and those receiving a
total of four applications, but similar to plants receiving five
applications. Whilesignificant, these differences contributed
lessto the appearance of increased density than shoot length
following the first floral flush due to the low number of new
shoots formed. The number of Pistill applications signifi-
cantly impacted plant height following the second floral flush,
and plant width and GI following the first floral flush; in-
creases of up to 8% in plant height , 22% in plant width, and
11% in Gl were noted.

Application interval. Following the first floral flush, the
abortion rate increased linearly as interval between Pistill
applications decreased (and number of applicationsincreased)
(Table 2). Following thefirst flush, three applications at 7 DI
led to 81% flower abortion, whereas two applications at 14
DI and one application at 21 DI led to 51 and 18% abortion,
respectively; no flower abortion occurred in control plants.
The percentages of flower abortion were higher following
the second floral flush. In response to three and two Pistill
applications at 7 and 14 DI, respectively, 96% of flowers
were aborted, whereas 54% abortion occurred in treestreated
twiceat 21 DI and none occurred in control plants. Thus, an
applicationinterval of 7 or 14 days appears most effectivein
aborting flowers in crapemyrtle. Regardless of the interval
between Pistill applications, resultstended to agree with those
from the first experiment in which flower abortion increased
with an increasing number of Pistill applications.

Following Pistill application during the first floral flush,
shoot formation response was quadratic, with 96, 108, and
two new shoots forming after 7 DI, 14 DI, and 21 DI Pitill
treatment applications, respectively; no new shoots formed
on plants in the control treatment. The quadratic response
persisted during the second floral flush, with only 13, 27,
and two new shootsforming in responseto increasing Pistill
applicationinterval; again, no new shootsdeveloped on con-
trol plants.
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Thelength of thethreelongest shootsintreestreated at 14
DI were about half that of treestreated at 7 and 21 DI, sug-
gesting that metabol ytesto each of itsmany shootswasmore
[imiting in those trees than in trees with fewer shoots. How-
ever, thisinterpretation doesn’t consider that most of the new
shoots on the treeswere shorter than the three longest, were
younger and weaker metabolytes sinks. The average length
of the three longest shoots was numerically less following
the second floral flush than the first. The interval between
Pistill applications did not significantly impact tree height,
widths, or overall Gl (data not shown).

In summary, profuse flowering, with resultant heavy fruit
set and cessation of vegetative growth of ‘Tuscarora’
crapemyrtle was effectively counteracted by multiple appli-
cations of 1000 ppm Pistill. In a previous crapemyrtle study
(1), single applications of Pistill effectively aborted flowers
present at the time of application but had no effect on subse-
quently formed inflorescences. Repeat applications at 7-day
intervals during flowering were necessary for maximum flo-
ral abortion and new shoot stimulation. Although overall plant
sizewasnot greatly affected by multiple applicationsof Pitill
in the current season, trees were noticeably denser and con-
sidered more marketable.
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