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Abstract

Tree shelters were evaluated as a means of accelerating height growth of tree-form crapemyrtles. In two experiments, Dynamite™
grown in shelters were 124 and 48% taller at the end of the growing season, whilegsbeiteiPotomacivere 61 and 50% taller
Height of “Tuscaroraas not dkcted by tree shelters. In the first experiment calipers of sheltered and non-sheitscadcfand

Dynamite™ were similar at the end of the season, while caliper of ‘Potomac’ was 35% less when grown in shelters. In thé second
experiment there were no caliperfdiences between sheltered and unsheltered Dynamite™ or ‘Potaintlae’end of the growing
seasonAll plants grown in tree shelters flowered later than unsheltered plants and had visibly straigtgempright trunks with
minimal lateral shoot development.

Index words: nursery production, Blue-X shelters, flowering ornamental tree.

Taxa used in this study:'Potomac’and ‘Whitt I’ Dynamite™ crapemyrtleLégerstoemia indical.), ‘Tuscarora’crapemyrtle
(Lagerstoemia indical. xfauriei Koehne).

Significance to the Nursery Industry characteristic is desirable in the landscape, but can suppress

Most cultivars of crapemyrtle are vigorous growers under Vegetative growth, particularly height growth, during pro-
nursery conditions: howevesome cultivars begin flower duction. Height suppression is often compounded by heavy

ing by early summerresulting in less vegetative growth fruit set later in the growing season. Pruning of inflorescences
particularly height growth. Pruning of inflorescences is la- IS laborintensive a_nd results in rapid Fe'b'oom- For produc-
bor-intensive and results in rapid re-bloom. For production tion of standard (single trun_k) or multi-trunk (usually three)

of standard (single trunk) or multi-trunk (usually three) tree- t€€-forms of crapemyrtie withL2 cm (4 ft) to 183 cm (6 t)
forms of crapemyrtle withI2 cm (4 ft) to 183 cm (6 ft) of pf clear trunk, pruning exacerbates the proplem by stimulat-
clear trunk, pruning exacerbates the problem by stimulating "9 NeW shoot formation, often from the main trunk.

new shoot formation, often from the main trufike use of _ Tree shelters, translucent tubes placed around tree seed-
tree shelters in the production of tree-form crapemyrtles in- lings, create a beneficial microclimate within the shelter of

creased height growth and delayed flowering withdietcaf increase_d h‘.’”?id“y and C;_vaels and re(_jL_Jced drying and
ing caliper growth of most cultivars tested, although all cul- Mechanical injury from wind (4). In addition, tree shelters

tivars did not respond to the sheltefee shelters may pro-  €nd to prolong the growing season for plants, giving them
vide growers with a low-input way to accelerate production More degree-days in which to grow (8). First available in the
of tree-form crapemyrtles. United Sates in 1989, tree shelters have increased survival

and accelerated height growth of many species (12, 15), al-
though efects difered among species (10). Kjelgren et al.

) _ (6), in studying water relations of contairggpwn Kentucky

_ Crapemyrtles are an economically important nursery crop coffee tree Gymnocladus dioidan translucent plastic shel-

in both container and field production, and along with other tars reported increased air temperature, vapor pressure, and
deciduous flowering trees, accounted for $276 million or 7% 700 less solar radiation, suggesting that trees respond to
of the total gross sales for US nursery produ_ction in 2003 ghelters because they shadeight increases of 60 to 600%
(13). Lengthy summer flowering and a diversity of flower  from using tree shelters have been reported (12). Shelters
colors, plant sizes, and growth habits contribute to the V\_/lde- can typically increase height growth but reduce the rate of
spread use of crapemyrtles as shrubs or small trees in thgrynk diameter growth which may result in trees without
southern U.S. and along thidest Coast (2). Breeding pro-  engugh structural support to stand uprighte&s on diam-
grams over the last 30 years have fueled demand by produceter growth are species specific and can be positive or nega-
ing superior forms with a wide range of plant sizes and hab- tjye (10).West et al. (15) reported that after three growing
its, improved flowering, new flower colors, ornamental bark, seasons in shelters there was ntedihce in diameter growth
ornamental foliage, disease resistance and increased vigolhetween sheltered and unsheltered trees for all ten tree spe-

Intr oduction

(7). ] . . cies tested. Similar)ydones et al. (5), in studying the use of
Cultivars of crapemyrtle begin flowering as early as May pjastic tree shelters for low-cost establishment of street trees,
and may continue into the fall (1, 7his early flowering found that survival and growth of all species tested in shel-
ters equaled or exceeded that of plants grown without shel-
'Received for publication February 24, 2006; in revised fpril 14, 2006. ters. Tree shelters have been widely used in Great Britain
Graduate Gident. and other countries to cut costs of establishing small forest
3Professar trees, and Svihra et al. (12) speculated they could be broadly
“Assistant Professor of Horticulture, Oregotat® University North used in nurseries and landscapes.
Willamette Research & Extension Centaurora, OR. Blue-X tree shelters (McKnew Enterprises, Elk Grove, CA)
SAlumni Associate Professor are fabricated from partially transparent blue-tinted polyes-
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ter film which reportedly gives them the unique characteris- tion. Height and caliper were recordedAipril, June,Au-

tic of amplifying blue light and reducing UV light withinthe  gust, and OctobeData were subjected to analysis of vari-
shelter According to the manufacturethe amplified blue ance (ANOW) using SAS statistical softwarel(l

light increases photosynthetically active radiation resulting

in increased trunk diameten addition to enhanced trans- Experiment 2Liners ofLagerstoemia indicaWhitt I’
plant survival and accelerated growth in height. Our objec- Dynamite™ [68 cm (26 in) tall] and ‘Potomac’ [57 cm (22
tive was to determine thefe€ts of Blue-X tree shelters on in) tall] were transplanted on February 16, 2005, irital 1
height and caliper growth and flowering of tree-form liter (#3) pots containing the same 8:1 (by vol) amended

crapemyrtle, with a goal of shortening production time. pinebark:sand substrate. Plants were placed in full sun under
overhead irrigation and staked similarly to experiment 1.
Materials and Methods Blue-X tree shelters, 122 cm (48 in), were installed on half

Experiment 1Liners of three cultivars of commonly grown  ©f the plants of each cultivar on March 21, 2008e two

crapemyrtles, agerstoemia indicaxfauriei ‘Tuscarora[23 treatments were replicated with 10 plants each and were com-
cm (9 in) tall] andLagerstoemia indica‘'Whitt I’ Dyna- pletely randomized within cultivaeight, caliperand flow-
mite™ [10 cm (4 in) tall] and ‘Potomac’ [7 cm (3 in) tall] ~ €1Ng condition were recorded April, June,August, and

were transplanted on February 16, 2004, from 10.2 cm (4 in) OctoberFloral characteristics of each plant were rated using
pots into 1.4 liter (#3) pots coniainind an 8:1.(by vol) a four part scale in which 1 = no visible floral development,

pinebark:sand substrate amended pefyt) with 8.3 kg 2 =visible floral developmentut no flower(;qlﬁr=flower
(14 Ib) of 17N—2.2P—9.1K (Polyon 17-8,Pursell Indus- cplor present, and 4 = post colbata were subjected to analy-
tries, SylacaugaL), 0.9 kg (1.5 Ib) Micromax (The Scotts SIS Of variance (ANOK).

Company Marysville, OH) and 3 kg (5 Ib) dolomitic lime- . .
stone. Plants were placed in full sun under overhead irriga- Re€Sults and Discussion

tion. Unsheltered plants were held upright with a single 152  Dynamite ™ Blue-X tree shelters promoted early and rapid
cm (60 in) bamboo stake, two bamboo stakes were used toshoot elongation of Dynamite™ in 2004fle 1). Sheltered
support the plant and the shelter in the Blue-X treatment. plants were 95 and 86% taller in May and June than
Lateral branches were removed from all plants prior to plac- unsheltered planté\ccelerated shoot elongation continued
ing 122 cm (48 in) tall Blue-X tree shelters over one half of after trees emged from the top of the shelters (9%81and

the plants of each cultivar on March 26, 200H4e two treat- 128% greater than unsheltered plants in,Jlgust, and
ments were replicated with 10 plants each and were com- Septemberrespectively), probably because of a shaiter
pletely randomized within cultivaHeight and caliper were  duced delay in flowering. In Jyl30% of unsheltered plants
measured and the presence of flowers noted monthly from were in flower while none of the sheltered plants were in
April until October Height was measured from the substrate flower. By August, 60% of sheltered plants had flowered
surface to the highest point of the plant. Caliper was mea- compared to 100% of unsheltered plafiesminal flower
sured 2.5 cm (1 in) above the substrate surface with a digitaling in crapemyrtle ééctively ends shoot elongation (3, 9) as
caliper On February 10, 2005, the three cultivars were evidenced by the lack of height increase in unsheltered plants
repotted into 37.9 liter (#10) pots containing the previously between July and OctobeéBy Septemberall sheltered as
described substratéhe Blue-X tree shelters were removed well as unsheltered plants were flowering and little further
and all plants were spaced in full sun under overhead irriga- increase in height occurred. Caliper growth also appeared

Table 1. Height and caliper of three containergrown crapemyrtle cultivars grown in Blue-X tree shelters irAuburn, AL, experiment 1, 2004.

Treatment Height (cm) Caliper (mm)
Apr May June July Aug Sept Oct Apr May June July Aug Sept Oct

Dynamite™

(=) Shelter 12.7 31.9 48.8 74.5 76.7 76.2 78.0 3.6 4.8 6.2 98 104 10.6 11.2

(+) Shelter 14.3 62.3 90.7 1452 167.2 174.0 174.5 3.8 4.7 4.8 6.9 9.3 108 11.9

Significance * - * o - ok ok NS NS o - * NS NS
‘Potomac’

(-) Shelter 6.6 25.2 41.4 84.7 87.7 88.2 87.4 3.2 3.0 4.7 8.9 9.7 101 104

(+) Shelter 7.7 21.9 37.0 69.1 98.9 1247 140.4 3.2 3.2 3.2 4.0 6.3 6.7 7.7

Significance NS NS NS NS NS * *x NS NS rhk ok *x *x *
‘Tuscarora’

(=) Shelter 32.6 71.1 116.3 139.8 137.2 137.3 146.5 3.8 8.3 11.6 14.6 15.1 16.3 16.3

(+) Shelter 38.4 55.8 78.8 1227 1611 1695 169.9 3.6 4.8 5.8 7.6 9.8 118 135

Significance NS NS * NS NS NS NS NS b b e * * NS

NS, *, ** and *** represent non-significant and significanteets where R 0.05, 0.01, and 0.001, respectively
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Table 2. Height and caliper of three containergrown crapemyrtle cultivars in the year following growth in Blue-X tree shelters inAuburn, AL,
experiment 1, 2005

Treatment Height (cm) Caliper (mm)
Apr June Aug Oct Apr June Aug Oct

Dynamite™

(-) Shelter 78.0 106.5 146.9 152.0 11.2 125 18.1 19.1

(+) Shelter 174.5 169.0 184.7 185.8 11.9 13.8 16.9 18.0

Significance ok rxk i ok NS NS NS NS
‘Potomac’

(=) Shelter 87.4 122.5 169.6 171.8 10.4 12.8 17.4 18.7

(+) Shelter 146.3 162.2 198.2 199.6 7.9 105 14.0 16.1

Significance *x kk okk okk NS *x NS NS
‘Tuscarora’

(-) Shelter 146.5 177.9 221.9 225.5 16.3 18.3 22.7 247

(+) Shelter 169.9 188.6 212.4 228.1 13.2 15.7 22.0 24.0

Significance NS NS NS NS * NS NS NS

“Tree shelters were removed in March 2005.
YNS, *, **, and *** represent non-significant and significanteets whereP < 0.05, 0.01, and 0.001, respectively

closely linked to shelter treatment and flowering. By June, were 41 and 61% taller than unsheltered plants in September
caliper of unsheltered plants was 29% greater than that ofand Octoberrespectively (@ble 1).This continued shoot
sheltered plant3he diference increased to 42% in July when growth of sheltered plants in the latter part of the growing

flowering occurred in unsheltered plants.Aygust the dif- season is similar to that observed earlier in the season in
ference had decreased to 12% and was not significant thereDynamite™ and appeared due to a shelter induced delay in
after In addition to dfcts on height, calipeand flowering, flowering. By July 50% of unsheltered ‘Potomdwad flow-

sheltered plants had visibly straighter trunks, less suckering ered compared to no flowering of sheltered plakitshel-
from the base and little or no branching inside the shelters. tered and unsheltered plants had flowered by September 2004.
During the second year of the experiment, in which all Similar to Dynamite™, no plants flowered inside the shel-
plants were grown without shelters, previously sheltered ters. Caliper growth appeared closely linked to shelter treat-
Dynamite™ remained taller than unsheltered plants, although ment and flowering with plants grown in shelters having 35,
the magnitude diminished from 58% in June to 22% in Octo- 34, and 25% less caliper than unsheltered plamsigust,
ber (Table 2) as branching increased at the expense of heightSeptemberand Octoberrespectively (&ble 1). Less caliper
growth. There were no diérences in caliper or flowering  growth of sheltered plants suggests claims by the manufac-
between previously sheltered and unsheltered plants in 2005 turer of increased trunk diameter in Blue-X shelters may be
In the second experiment Dynamite™ performed much inaccurate or at least not true for all taxa. Plants grown in
the same as in experiment 1, with early shoot growth pro- shelters appeared to have trunks that were straighter than
moted by the tree shelters and continued accelerated growthunsheltered plants, little to no lateral branching inside the
throughout the season. Plants grown in shelters were 58, 42 shelter and less suckering from the base of the plant.
and 48% taller than unsheltered plants in JAngust, and In the second year of the experiment in which all plants
Octobey respectively (@ble 3). By July 15, all unsheltered  were grown without shelters, previously sheltered ‘Potomac’
plants were showing flower color [floral rating (FR) 3.0a], continued to be taller than unsheltered plants at each sam-
compared to 20% of the sheltered plants (FR 1.9b), similar pling date. Similar to Dynamite™, ‘Potomdeight difer-
to the flowering delay caused by the shelters in experiment 1 ences diminished over the growing season with previously
(Table 4). In SeptembeB80% of the sheltered plants had sheltered plants being 67% talleApril but only 16% taller
flower color present (FR 3.2b) while all unsheltered plants in October (&ble 2) There were no visible treatment-related
were post flower (FR 4.0ahere were no di&rences in differences in flowering of ‘Potomaa the second year
caliper between the two treatments at any sampling in ex- Caliper of plants in the two treatments was similar through-
periment 2. Comparable to experiment 1, Dynamite™ grown out the second year except for a 22% increase in unsheltered
in shelters appeared to have straighter trunks, little to no lat- plants in June @ble 2). Plants grown in shelters the previ-
eral branching inside the shelters, and less suckering fromous year continued to exhibit noticeably straighter trunks.
the base than plants grown without shelters. Treatment décts on height of ‘Potomaatere evident
earlier in experiment 2 than in experiment 1, possibly due to
‘Potomac In contrast to Dynamite™, ‘Potomac’ had less initially taller liners [7 cm (3 in) vs. 57 cm (22 in)]. Sheltered
rapid shoot elongation, with plants grown in shelters net sur plants were 50, 55, and 50% taller than unsheltered plants in
passing unsheltered plants uAtiigust 2004. Sheltered plants  June,August, and Octoberespectively (@ble 3).As with
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Table 3. Height and caliper of two containergrown crapemyrtle cultivars grown in Blue-X tree shelters imuburn, AL, experiment 2, 2005.

Treatment Height (cm) Caliper (mm)
Apr June Aug Oct Apr June Aug Oct
Dynamite™
(=) Shelter 66.4 89.0 126.8 126.5 51 7.0 12.6 14.6
(+) Shelter 72.0 140.4 179.7 187.8 5.3 6.3 12.9 15.1
Significanceé *x rxx okk okk NS NS NS NS
‘Potomac’
(-) Shelter 58.0 67.8 133.6 141.7 5.3 5.7 13.7 15.5
(+) Shelter 57.2 101.8 207.2 213.2 5.2 5.7 13.0 13.5
Significance NS *x *k i NS NS NS NS

NS, **, and *** represent non-significant and significarfieets where B 0.01 and 0.001, respectively

Dynamite™ in experiment 2 and in contrast to ‘Potomac’ in
the first experiment, there were nofdiences in caliper be-

layed flowering continued to increase in heigliitplants in
both treatments had flowered by September

tween sheltered and unsheltered plants at any sampling date, In the second year of the experiment in which all plants

possibly due to the lger liners used. Ofugust 15, 50% of
‘Potomac’ grown in shelters were showing flower color (FR

were grown without shelters, there continued to be no sig-
nificant treatment éct on height of ‘Tiscarora’There were

2.0b) compared to 100% of unsheltered plants (FR 3.0a) no differences in caliper from June to October and rferdif

(Table 4). By Octobeall plants were at post-color (FR 4.0).

‘Tuscapora'. Height of ‘Tuscarorawas not significantly
influenced by the Blue-X tree shelters in experiment 1 ex-
cept for a 32% decrease of sheltered plants in Adtheugh
not significant, a trend of increased growth for plants grown
in shelters did exist fromhugust to OctoberCaliper of
‘Tuscarorawas 47, 35, and 28% less in Julyigust, and
Septemberrespectivelywhen grown in shelters &ble 1).
West et al. (1999) reported that shelters had a negatea ef
on basal diameter of flowering dogwod@ofnus floridg
and Chinese elniJimus parvifolig after two years’ growth
in the field. Howeverby the end of the 2004 season, calipers
of sheltered and unsheltereduScarorawere similar The
diminishing diferences in caliper may be attributed to the

ence in flowering characteristics between the two treatments.
All cultivars tested responded to the Blue-X tree shelters,
with increased height, reduced caliparboth. Dynamite™
and ‘Potomacbut not “Tuscarora’, responded positively to
the shelters. Dynamite™ and ‘Potomac’ are intra-specific
hybrids, whereas Uscarorais an interspecific hybrid which
may have décted plant response to the tree shelters. Caliper
of Dynamite™ was not &dcted by shelters at the end of the
2004 season, whereas ‘Potomac’ exhibited a slight reduction
in caliper when grown in sheltersafdle 1). Howevercali-
per diferences in ‘Potomaatiere not evident at three of the
four sampling dates in the year after removing the shelters.
Caliper of Dynamite™ and ‘Potomawas not dected by
the shelters in the 2005 experimenalfle 3). “Tuscarora’
grown in shelters had significantly less caliper growth than

delay in flowering caused by the tree shelters allowing more unsheltered plants throughout much of the 2004 growing
caliper growth of sheltered plants as the season progressedseasonAccording to the manufacturethe amplified blue

‘Tuscarora’exhibited similar flowering characteristics as

light of the Blue-X tree shelters encourages diameter growth.

Dynamite™ and ‘Potomac’ in response to the treatments, with Clear plastic tree-shelters have been shown to retard caliper
plants grown in shelters flowering later than the controls and growth of some species (5, 12k previously reported (10),

no flowering occurring inside the shelters. By J8§% of
the unsheltered plants had flowered with no flowering of
sheltered plant§erminal flowering ended shoot elongation
in ‘Tuscarora’as evidenced by the lack of height increase
from July through Octobewhile sheltered plants with de-

tree-shelters &fcts on caliper were taxa-specific.

Plants of all cultivars in both experiments grown inside
the tree shelters had noticeably straightere upright trunks
than unsheltered plants with little to no lateral branching in-
side the shelters, which could make them more marketable.

Table 4. Flower ratings? of two containergrown crapemyrtle cultivars grown in Blue-X tree shelters iPAuburn, AL, experiment 2, 2005.

Treatment Dynamite™ ‘Potomac’

May June July Aug Sept Oct May June July Aug Sept Oct
(=) Shelter 1.0 1.1 3.0 3.8 4.0 4.0 1.0 1.0 1.9 3.0 3.2 4.0
(+) Shelter 1.0 1.0 1.9 2.8 3.2 4.0 1.0 1.0 1.0 2.0 2.8 4.0
Significance NS NS * * bl NS NS NS * * NS NS

ZFlower rating scale, 1 = no visible floral development, 2 = visible floral development but no floweBcelidower color present, and 4 = post color
YNS, *, **, and *** represent non-significant and significanteets where R 0.05, 0.01, and 0.001, respectively
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Dynamite™ and ‘Potomac’, with shelters removed at the 3. Fain, GB., C.H. Gilliam, and @. Keever 2001. Response of
beginning of the second growing season. lost some of the Lagerstoemiax ‘Tuscarora'to Pistill andAtrimmec. J. Environ. Hort.

; : . e 19:149-152.
height advantage gained from being grown in shelters the , N
previous yearHowever because of the height of previously 4. Frearson, K. and N.DMeiss. 1987. Improved growth rates within

L . tree shelters. Quart. J. F81:184-187.
sheltered plants at the beginning of the second growing sea- _
son, canopy development was considered more important than - Jones, R.HA.H. Chappelka, and D.FWest. 1996. Use of plastic
further increases in height. Of the three cultivars tested noneshelters for low-cost establishment of street trees. Soétbpl.For 20:85—
flowered inside the tree shelters. Howevence plants '6 Kiel RN N. Ch JLR J— di
: _ 6. Kjelgren, R.N., N. Chapman, and L. Rupp. e seedling

reached the tO_p .O.f the tree shelters the flc_)werlng proc_:ess ap establishment with protective shelters and irrigation scheduling in three
peared to be initiated. Overall each cultivar grown in tree nayralized landscapes. J. Environ. Hort. 13:171-181.
shelters flowered at a later date than did unsheltered plants. = . -0 Crapemyrtle in Florida. Fla. Coop. Ext. Svc. EHN-

An assessment of costs related to container production ofs, T ' o R

crapemyrtles with and without tree shelters may be helpful 8. Minter, W.F., RK. Myers, and B.C. Fischet992. Efects of tree

to nursery prOducerS interested in using tree shelters durmgshelters on northern red oak seedlings planted in harvested forest openings.

nursery crop production. In 2005, the cost of 122 cm (48 in) North. JAppl. For 9:58-63.

Blue-X tree-shelters, the type used in our stualyged from 9. Morrison, T.A., GJ. Keeverand C.H. Gilliam. 2003. Response of
$1.19 each for less than 100 to $0.79 for 5,000 or rMbeze Lagerstoemiax ‘Tuscarorato multiple applications of Pistill. J. Environ.
also is labor associated with placing the shelters, however Hort. 21:169-172.

sucker and lateral shoot removal also requires l&joe-X 10. Potteyr M.J. 1991.Tree Shelters. U.K. FoComm. Res. Div For
tree shelters increased height growth in two of the three cul- Comm. Handbk. 7.

tivars tested without &cting caliper at the end of the grow- 11. SAS Institute. 2003. SAS/ST User's Guide: Release 9.1 ed. SAS

ing season and resulting in visibly straighter and more up- Inst., CaryNC.
right trunks with fewer basal or lateral shoots in all cultivars 12. Svihra, P, D.W. Burger, and R. Harris. 1993ree shelters for nursery
tested. Blue-X tree shelters may shorten production time of plants may increase growth and be cofstative. Calif.Agri. 47:(4)13-16.

tree-form crapemyrtles by enhancing height growth or im- 13 u.s.D.A. 2004. Nursery Crops 2003 SummatgtionaAgricultural
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