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Abstract

Effects of plant size and landscape exposure on survival and subsequent growth of transplanted;grontainguntain laurel
(Kalmialatifolia L. ‘Olympic Wedding’) were studied at two locations. Plants of ‘Olymp&dding’mountain laurel grown in 1, 7.5,
or 19 liter (1 qt, 2 gal, or 5 gal) containers for 1, 2, or 3 years, respectinagly transplanted in Raleigh, NC, and BlackghbuA, in
tilled beds amended with pine bark along four exposures (north, south, east, and west). In Raleigh, survival increased with increasing
container size with plants grown initially in 19 liter containers having the highest rate of survival whereas, survival was greatest on the
east and north exposures and lowest on the west expbbare.was no diérence in survival between container sizes or exposures|for
plants grown in Blacksbgr After three growing seasons in the landscape, visual ratings in Raleigh were higher for plants grown
initially in 7.5 liter (2 gal) containers than for plants grown in 1 (1 qt) or 19 liter (15 gal) contaiieral ratings were higher on north
and east exposures than on south and west exposures regardless of container size. IngBaaksmnineaf scorch was lower for 1
and 7.5 liter (1 gt and 2 gal) plants, than for 19 liter (5 gal), and was highest on west exposures. Growth index (Gl) i®¥e&sed 1
1999 to 2001 in Raleigh and 225% from 1999 to 2002 in Blacgdbud. liter (1 qt) plants and 51% in Raleigh and 78% in Blackgsbur
for 7.5 liter (2 gal) plants over the course of the experimiémtre was an initial increase in Gl for 19 liter (5 gal) plants in bqth
locations, but in subsequent years Gl decreased due to stem dieback. In Raleigh, Gl of 7.5 liter (2 gal) and 19.5 liter (50 gal) plants
grown on the east exposure was greater than plants grown on the south exposure withenoeddue to exposure at Blackgbur
Results suggest that in climates similar to Raleigh, initial container size and expésetrsuafival of transplanted mountain laurel,
but in cooler climates like Blackshyrinitial container size and exposure may not be critical factors except in windy exposures

Index words: mountain laurel, woody ornamental, contaigeswn, temperature, Ericaceae.

Significance to the Nursery Industry Intr oduction

Improving survival of transplanted, contairgnown There are many factors that influence the ability of woody
mountain laurelialmia latifolia) may encourage increased ornamental plants to survive transplanting from containers
commercial production and use of this native plant species. into the landscape, including initial plant size (8). Growth of
Research herein examined thieefs of initial plant size and ~ smaller trees may eventually equal or surpass growthgefrlar
landscape exposure on establishment of transplanted mountrees transplanted at the same time (20). Plant biomass of
tain laurel in Raleigh, NC, and BlacksbuvA. Results in- crape myrtle l(agerstroemia indica L. x Lagerstroemia
dicated that in warmer climates similar to Raleigh, planting fauriei Koehne ‘nto’) was highest 16 weeks after trans-
mountain laurel in shaded locations may improve survival planting for plants that had the smallest plant dry weight,
of this species following transplanting, while exposure does canopy size, and leaf area (compared to other plants in the
not appear to &ct survival in cooler climates similar to  same experiment) at time of transplanting T6nsplant size
Blacksbug. In addition, mountain laurel transplanted from affects root:top ratio (8), and in the case of transplanted trees,
7.5 liter (2 gal) containers outperformed mountain laurel smaller plants may have a higher root:top ratio (@rger
transplanted from 1 liter (1 qt) or 19 liter (5 gal) containers root:top ratio is particularly important for providing adequate
after 3 or 4 years in the landscape in Raleigh and Bladsbur water via the roots to replenish water lost via transpiration.
respectively It is suggested that growers market mountain Maintaining such a water balance within the plant is critical
laurel earlier in its production cycle to achieve a higher con- for transplant survival (12). Since the root:top ratio can change
tainer volume:top ratio that may improve landscape estab- with time, age, and production practices in the nursery
lishment of this ornamental species. likely that root:top ratios may vary widelgepending on

multiple factors (4, 1).
Exposure in the landscape alsteafs transplant survival

*Received for publication January 10, 2005; in revised form March 10, 2005. and may be partlcu_larly |mpo‘rt<'_int for EJlantS traditionally
This research was funded in part by the North Cardligrecultural Re- planted in full _tO partial shade. ‘Pink Rlefs azaleaIRhodo_-

search Service, Raleigh, NC 27695-764@preciation is extended to Jody ~ dendron L. x ‘Pink Rufles’) had lower top and root dry weight
Fanelli andwilliam M. Reece for technical assistance and to Historyland when grown in full sun than when grown in shade (2), and
_Nursery Inc., MontrossVA, for providing plant mat(_erial and pa(tial fund- Japanese aucubAL(cubajaponica Thunb.) exhibited chlo-

ing for the project. From a thesis submitteddoy.W. in partial fulfillment rosis, necrosis, and dieback when transplanted from shade

of the requirements for the PhD degree. . full 1. | dditi A . . q il
2Former Graduat@eachingAssistant. CurrentlyAssistant Professpbe- Into full sun ( ) n addition, variation in air and soil tem-

partment of HorticultureAuburn UniversityAuburn,AL 36830. peratures among exposures may account féerdiices in
3Professors. survival and growth. Cultivars of blue hollydx x meserveae
4Associate Professdbepartment of Horticultur&jirginiaTech, Blacksbuy, S.Y. Hu) performed best when planted on northern exposures
VA 24061. (compared to other exposures) where summer foliage tem-
SProfessarDepartment of Horticultur&jirginiaTech, Blacksbg, VA 24061. peratures were coolest (17). Exposure can also influence plant
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water relations. ‘China Girlholly (llex rugosa Friedr Inc., MontrossVA, for 1, 2, or 3 growing seasons respec-
Schmidt. xlI. cornuta Lindl. & Paxt.) had lowest leaf water  tively. John Eichelser OlympidVA, developedKalmia
potential when grown on southern exposures @ddition- latifolia ‘Olympic Wedding'from controlled crosses between
ally, root growth and distribution are influenced by expo- K. latifolia ‘Ostbo Red’andK. latifolia ‘Fresca’ At plant-
sure. Roots of several transplanted tree species were concening, plants averaged 8.5 cm = 0.5 SE (3.4 in) and 8.2 cm *
trated on the north and east sides of the root ball (21). 0.9SE(3.2in),23.0cm = 1.4 SE (9.1in)and 20.1cm + 2.2
Mountain laurel is an attractive, broadleaved gresn SE (7.9in), 62.5cm + 2.8 SE (24.6 in) and 46.7 cm + 4.3 SE
shrub that produces an impressive floral display during late (18.4 in), for 1, 7.5, or 19 liter (1 gt, 2 gal, or 5 gal) contain-
spring to early summeAlthough most commonly found  ers for height and width, respectivele roots of all plants
growing in shady understory locations, this species also growsin all container sizes had completely exploited the container
in full sun in cooler climates and in the mountains of the volume. For simplicity mention of plants throughout the
southeastern United&es (personal observations). Despite  manuscript will be referred to by the size of the container in
its extensive native range in the eastern UnitateS (Maine which the plants were grown initially
to Florida), it frequently does not survive transplanting into In May 1999, plants were planted in the tilled beds sur
the landscape even in areas to which it is indigenous (7, 10).rounding each structur&wo rows of plants running length-
Therefore, the objective of this research was to determine wise along each side of a structure were planted with one
the efect of transplant size and landscape exposure on es-plant of each size per roRlants in the inside row were 0.2

tablishment of transplanted mountain laurel. m (8 in) from the structure and were evenly spaced 0.6 m (2
. ft) from each otheihe outside row was 0.5 m (20 in) from
Materials and Methods the inside row with similar spacing between plahbsmini-

Research was conducted at the Horticulture Field Labora- Mize shading of plants in the inner rants in the outside
tory, North Carolina &te UniversityRaleigh [elevation 134 ~ Fow were ofset from plants on the inside row by 0.15 m (6
m (434 ft), lat. 35°77'N, long. 78°64:\WSDA cold hardi- in) t(_)wards th_e nor_th_or east on all sides. Plants were ran-
ness zone 7BAHS heat zone 7] and at the Urban Horticul- domized by size within each row Blacksbug, only one
ture CenteNVirginiaTech, Blacksbug [elevation 615 m (2000  "ow of plants was planted along each exposure with a single
ft), lat. 37°1L'N, long. 80°25'WUSDA cold hardiness zone  Plant of each size per row

7A, ARS heat zone 4]The locations were chosen to repre-  All plants were irrigated [2.5 cm (1 in) water] twice weekly
sent a warmer (Raleigh) and a cooler (Blackgpalimate. during the first 30 days of the study Raleigh, soil mois-
Average monthly temperatures for Blackspare —1, 0, 5, ture at each exposure was measured three times weekly us-

10, 15, 19, 21, 21, 17116, and 1C (30, 32, 42, 51, 59, 67, ing Watermark Soil Moisture Sensors (=300 kPa capacity
71, 71, 63, 52, 43, and 34F) for January through December _Irrometer Co,, Riverside, CA) installed in the soil [15 cm (6
respectivelywhereas, average temperatures for Raleigh are in) depth] outside the root ball of one plant of each size per
3,5, 10, 15, 19, 23, 25, 25, 21, 15, 10, and 5C (39, 42, 50, 59,exposure (total of 12 sensors per block). Sensors were in-
67, 74, 78, 78, 71, 60, 51, and 43F) for January through De- stalled in this manner for two blocks (total of 24 sensors).
cember respectively Exposures in four directions (north, Plants in Raleigh were irrigated during the first growing sea-
south, east, and west) were provided by square structuresson with 2.5 cm (1 in) of water when the average soil mois-
constructed from four panels of 1.8 m (6 ft) tall x 2.4 m (8 ft) ture tension reached —30 kPa (-30 cbEme moisture sen-
wide spruce fencing material. Fencing panels consisted of SOrs were placed qutS|de the rootballs as thgse sensors are
twenty-three 10 cm (4 in) wide slats per panel with 0.6 cm not_efectlve: in oganic substrates. Plant_s grown in Blackgbur
(0.25 in) spacing between slats. Six structures were con- during the first growing season were irrigated as needed based
structed at each location, each representing one block (repli-on Vvisual evaluations. Plants received no irrigation during
cation). Coordination between the two locations was main- Subsequent growing seasons.
tained for the critical areas: soil preparation, construction of ~ Leaf temperature in the horizontal and vertical center of
structures, rate of fertilization, plant material, time of evalu- the canopy of one plant of each size per exposure was mea-
ations, and growth data, howeyeot all data collected were ~ sured in Raleigh by attaching a coppenstantan thermo-
identical Any data that were not collected in a similar man- couple to the underside of a lethermocouples were at-
ner between sites is explained in the following text. tached to the leaf using water resistant contact cement
Tilled beds [1.2 m (4 ft) wide] were prepared adjacent to (Weldwood, DARNc., Dayton, OH). Soil temperature at each
each side of a structure. Prior to planting, the Cecil clay soil exposure was measured by inserting a similar thermocouple
(clayey kaolinitic, thermicTypic Hapludult) in Raleigh and into the soil at a depth of 10 cm (4 in). Leaf and soil tempera-
the Groseclose silt loam soil (clayayixed, mesicTypic tures were measured every 15 min for three blocks, and hourly
Hapludults) in Blacksbgy, were amended by incorporating average, maximum, and minimum temperatures were re-
5 cm (2 in) composted milled pine bark [< 1.25 cm (0.5 in)], corded (23X MicrologgetCampbell Scientific Inc., Logan,
and pH, phosphorus, and potassium were adjusted to recomUT). As massive amounts of temperature data were gener
mended levels for mountain laurel in the landscape (5, 19). ated, data for average hourly leaf and soil temperatures at
After planting and at the beginning of each growing season, each exposure are presentedAogust 29, 2000, as repre-
beds received 0.03 kgfnf0.6 Ib/yd) 18N-6RO,~12K O sentative of the general trends andedénces in tempera-
Osomcote™ controlled release fertilizer (8-9 month formu- tures among exposures throughout the.year
lation, Scotts-Sierra, Marysville, OH) and 10 cm (4 in) Plants were grown for three (1999-2001) or four (1999—
composted wood chip mulch. Plants used in this study were 2002) growing seasons in Raleigh and Blackgbrgspec-
micropropagated ‘Olympi@/edding’mountain laurel liners tively. With the exception of 2001 for plants grown in
(Briggs NurseryOlympia,WA) grown in 1, 7.5, or 19 liter Blacksbug, plant death or survival was recorded for each
(1 gt, 2 gal, or 5 gal) containers at Historyland Nurseries, plant after each growing season. Nondestructive growth in-
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Table 1. Visual rating scale used forevaluation of overall quality of all exposures (two blocks) were excavated in Raleigh by hand

tF?:letioF;]S of ‘Olympic Wedding’ mountain laurel grown in digging, and root systems were observed visually for extent
9. of root growth into soil (not quantified).
Rating Overall quality The experiments at each location were a split plot design
with six blocksWithin each block, exposure formed the main
1 < 25% t%p tissue living plots, and initial plant size formed the subplots (split-plot).
g é? :g ?goﬁj ?;;(;ESE:L:S i'r']‘gng In cases where repeated measurements were taken over time,
4 > 75% top tissue living measurement date was treated as a sub-subplot (split-split
5 No death, vigorous growth plot) factor Data collected for plant growth and environmen-

tal conditions were analyzed for significance of treatment
main efects and interactions using general linear models
: : procedures. Means were generated using LSMEANS and
dex (Gl) measurements {plant height + [(maximum plant genarated by PDIFF &t= 0.05 (18)The efect of planting

width + perpendicular width) = 2]} were recorded for all o,y in Raleigh was not significant, so all data presented are
plants at experiment initiation (May 1999) and for all living averaged over row

plants after each growing seaséfier each growing sea-

son, Iivin.g pIant; were rated visually for overall quality of Results and Discussion

the tops in Raleigh @ble 1). In Blacksbugy, overall quality o ) ] ) )

of living plants was evaluated by estimating the percent _Effect of initial container size. In Raleigh, survival of
scorched and dead foliage on each plErperiments were Olympic Wedding’mountain laurel was lowest among 1 li-
terminated November 2001 in Raleigh and November 2002 ter (1 qt) plants, while no death occurred among 19 liter (5
in Blacksbug. At experiment termination in Raleigh, tops  9al) plants (&ble 2). Plant survival in Blackslgwas simi-
(aerial portions) of all plants were cut at the soil level and lar for all sizes. For both locations, thdeet of container
separated into stems and leaves and dried at 70C (160F) téiZ€ on plant quality was similar throughout the course of the
constant weight and weighed. In Raleigh, initial leaf area €xperiment (data not presented), so results are presented for
was measured for two plants of each size (nonplanted), andthe final evaluathn. In R.alelgh, overall top quality was _hlgher
prior to drying, final leaf areas of all plants were measured for plants grown in 7.5 liter (2 gal) than plants grown in 1 or
using a LI-COR 3000 leaf area meter (LI-COR, Inc., Lin- 19 liter (1 gt or 5 gal) containersgfle 2). In Blacksbegr1

coln, NE). Since it was not possible to separate the roots and_7.5 liter (1 qt and 2 gal) plants had less leaf scorch than
from the container media at planting, initial root:top ratio for 19 liter (5 gal) plants @ble 2). )
each plant size was calculated as container (root) volume + _ Growth index (GI) increased.&% from 1999 to 2001 in
leaf area. Leaf area:top dry weight ratio was calculated as Raleigh and 225% from 1999 to 2002 in Blackspiar 1

leaf area + top dry weight. Rootballs of plants of each size on liter (1 gt) plants and 51% in Raleigh and 78% in Blackgbur
for 7.5 liter (2 gal) plants over the course of the experiment

(Table 3).There was an initial increase in Gl for 19 liter (5

Table 2. Effect of initial container size and exposte on final evalua- gal) plants in both locations, but in subsequent years Gl de-
tions of survival, overall plant quality (Raleigh), and leaf creased due to stem diebacklfle 3). In Raleigh, Gl was
scorch (Blacksburg) of ‘Olympic Wedding’ mountain laurel highest on the north and east exposures for 7.5 liter (2 gal)
and significance of main effects and interactions. plants, east exposure for 19 liter (5 gal) plants, and was simi-

Overall Leaf lar at all exposures for 1 liter (1 qt) plantsafle 3). In
visual top scorch Blacksbug, Gl measurements were similar at all exposures.
Survival (%) quality? (%) Based on visual observations, plants in Raleigh trans-

planted from 7.5 liter (2 gal) containers appeared to have the

Raleigh  Blacksburg  Raleigh  Blacksburg most root growth at the end of the experiment. Final leaf

Container size area and top dry weight were dependent on initial container
1 liter 21¢ 92 2.0b 18b size, and thus were tger for 19 liter (5 gal) plants than for 1
7.5 liter 65b 91 3.5a 11b and 7.5 liter (1 gt and 2 gal) plantsaple 4).
19 liter 100a 97 2.6b 28a

Exposure Effect of exposure. Percentage survival was highest on the
North 784 100 4.0a 16b east and north exposures and lowest on the west exposure in
South 72b 94 1.8b 6b Raleigh (Bble 2) with no diierence due to exposure in
East 83a 89 3.4a 9b Blacksbug (Table 2).Visual ratings were about two times
West S6c 100 1.8b 32a higher for plants grown on the north and east exposure than

Significance for plants grown on south and west exposures in Raleigh
Size ok NS b wo (Table 2). In Blacksbuy, plants grown on west exposure had
Exposure > NS > > more leaf scorch than those grown on other exposures which
Size x exposure NS NS NS NS may be a reflection of more windy conditions on the western

exposures. In Raleigh, leaf area and top dry weight were
higher for plants grown on the east exposure compared to
those grown on south and west exposurabl€r4).

Data for average hourly leaf and soil temperatures at each

zSeeTable 1 for the visual rating scale.

YLowercase letters within columns denote mean separation among plant size
by PDIFF atP < 0.05.

*Lowercase letters within columns denote mean separation among expo-

sures by PDIFF & < 0.05. exposure in Raleigh are presentedAagust 29, 2000, as
wNS, **, *** Nonsignificant or significant atP < 0.01 or 0.001, respec- representative of the general trends anfieihces in tem-
tively. peratures among exposures throughout the yre@eneral,
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Table 3. Effect of initial container size and season on gwth index, plant size and exposwe on growth index, and significance of main décts and
interactions for growth index in Raleigh and Blacksburg.

Growth index (Gl)?

Initial container size

1 liter 7.5 liter 19 liter
Raleigh Blacksburg Raleigh Blacksburg Raleigh Blacksburg

Season

At planting 16¢ 24d 43d 58c 109b 143c

1999 28b 46¢ 51c 85b 123a 170a

2000 37a 68b 61b 103a 118ab 155b

2001 35a — 65a — 114b —

2002 — 78a — 103a — 140c
Exposure

North 30 56 62 87 113bc 153

South 25 51 51b 85 111c 150

East 28 51 6la 85 121a 153

West 34 55 46b 89 118ab 153

Raleigh Blacksburg

Significancé

Container size ok ok

Exposure *x NS

Season *kk *kk

Size x exposure ki NS

Size x season bl ok

Exposure x season NS *

?Growth index = {plant height + [(maximum plant width + perpendicular width) + 2]}.

YGI measurements were taken at the conclusion of the growing seasonAhplanting was taken at treatment initiation (May 1999).
*Lowercase letters within columns denote mean separation among seasons within plant size byAPP® 85t

wLowercase letters within columns denote mean separation among exposures within plant size by PRIFB&at

VInteractions not shown were nonsignificanPat 0.05. NS,*, **, *** Nonsignificant or significant a® < 0.05, 0.01, or 0.001, respectively

Table 4. Effect and significance of initial containersize and exposug leaf and soil temperatures were higher on south and west
g?g}%ep?é wjdé?ﬁgq%gfﬁgﬁ?gsrlgaé;Tﬁt?npggé’;'gefht exposures than north and east exposures (Fig. 1).
Although leaf area and top dry weight of 19 liter (5 gal)

Leaf Top dry Leaf plants were highest due todar initial size at planting @ble
area weight area:top 4), final GI measurements of these plants were similar to
(cm?) © dry weight* those at planting in both locationsaplle 3).This is in stark
Container size contrast with the change in GI measurements of 1 and 7.5
1 liter 467k 32b 11.6a liter (1 gt and 2 gal) plants, which increased over 100 and
7.5 liter 1052b 86b 11.2a 50%, respectivelyfor the same time period. Similarly
19 liter 2609a 332a 7.6b Hanson et al. (9) reported that after three growing seasons
Exposure canopies of 7.5 liter (2 gal) (_:ontairg!rown mountain Iagrel
North 1754ab 180ab 11.14b had a greater percentage increase than the canopies of 19
South 837b 127b 7.34c liter (5 gal) plants. In Raleigh, leaf area:top dry weight was
East 2258a 183a 14.59a lower for 19 liter (5 gal) plants than other plant sizesb(@
West 657b 108b 7:46c 4), indicating the amount of foliage per initial container size
Significance was higher for 1 and 7.5 liter (1 qt and 2 gal) plants. Loss of
Size o i b leaves on 19 liter (5 gal) plants as a result of stem dieback
Exposure * * was likely caused by plant water stress. In previous work,
Size x exposure NS NS NS drought tolerance of ‘OlympM/edding’mountain laurel was

much lower than that of ‘Compacta’ holly (24). Hanson et al.
(9) also reported 19 liter (5 gal) contakggown mountain
laurel were more stressed than 7.6 liter (2 gal) plants. Simi-
larly, plants of ‘Lodenseprivet (Ligustrum vulgare L.

?leaf area:top dry weight = leaf area + top dry weight.

YLowercase letters within columns denote mean separation among plant size
by PDIFF atP < 0.05.

*Lowercase letters within columns denote mean separation among expo-

sures by PDIFF & < 0.05. ‘Lodense’) that received infrequent irrigation following trans-
wNS, *, ** ** Nonsignificant or significant atP < 0.05, 0.01, or 0.001, planting were more sparsely foliated than those that received
respectively irrigation every 5 to 6 days (3)he higher leaf area:top dry
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38 _ ratio influences the relationship between water uptake via
“North  =East ~-South  SeWest | Al the roots and water loss via transpiration (12). Sinceya,lar
(A) Leaf and air temperature attractive plant canopy is typically the goal of commercial
production, frequent watering and high fertility common
during nursery production may also result in more top growth
than can be adequately supplied by the accompanying rootball
following transplanting (8, 22). Such a situation could likely
increase the need for intensive post-transplant care and irri-
gation.Thus, we stress that thdeagt of initial plant size in

this experiment with regard to landscape establishment is
attributed more to the root:top ratio at planting rather than
the container sizéAdditionally, because initial root:top ra-

Q tios were not intentionally manipulated for this experiment
S prior to transplanting, it appears that it is possible within the
T 27 normal production cycle for nursery growers to produce plants
g . of mountain laurel with a root:top ratio favorable for trans-
g (B) Soil temperature planting.

|_

In the current studyplants in Raleigh with the best visual
quality and most top growth within each size also appeared
to have the most root growtAt experiment termination,
size of root systems of 7.5 liter (2 gal) plants equaled er sur
passed that of 19 liter (5 gal) plants (visual observations).
Lack of extensive root growth in this study may have been
due to soil texturédlthough pine bark was incorporated into
the soil prior to planting, heavy clay soils such as those in
Raleigh may present a physical barrier to growth of roots of
mountain laurel, which are very fine and fibrous (tik).

23 T T T T T
0000 0400 0800 1200 1600 2000 2400 Lack of root penetration into the surrounding soil due to dis-
Time of day (HR) similarity in physical properties between container substrate
and a mineral soil was reported for winged euonyrius [
onymus alatus (Thunb.) Siebold ‘Compactus’] (14). In its

Fig. 1. Average hourly (A) leaf and (B) soil temperatues at each ex-

posure in Raleigh, NC, forAugust 29, 2000, asepresentative nat_ive environment, root distribution Qf mountain laurel is

of the general trends and diferences in temperatues among typically concentrated in the uppeganic litter layer (per

exposures throughout the year Legend in (A) applies to (B). sonal observations). In our experiment, most root growth

Symbols in (A) and (B) represent means of nine and thee ob- appeared to occur in the mulch laygrggesting the impor

servations, espectively tance of mulch for root growth and development of moun-
tain laurel.

weight of plants grown in 7.5 liter (2 gal) compared to plants ~ In Raleigh, percentage survival and visual ratings were
grown in 19 liter (5 gal) containersdfle 4) may be a quan-  highest on north and east exposuresb(@ 2). Similar im-
titative reflection of the high visual quality of the plants grown pact of exposure has been reported for transplanted rhodo-
in 7.5 liter (2 gal) containers &ble 2). dendron and azale&lfododendron L. sp.), in which trans-

At final harvest in Raleigh, all 19 liter (5 gal) plants were plant survival was highest and flowering was best on north-
living, while 21% of the 1 liter and 65% of the 7.5 liter (L qt €rn exposures (16). In that studyany plants along south-
and 2 gal) plants remained aliveable 2). In Blacksbuy, ern exposures died after one particularly hot sumsiei-
survival was > 91% for all plant sizedthough surviving 1 lar to results in the current study in that plant death occurred
liter plants had laye increases in Gl, their extremely high during summer rather than winter months. In contrast, expo-
mortality rate in Raleigh suggests they are unsuitable for trans-sure did not have a significantfe€t on survival in
planting in full sun in warmer climates. Despite low mortal- Blacksbug, suggesting that in cooler climates, exposure may
ity of 19 liter (5 gal) plants, their extremely low visual qual- not be critical for transplant survival.
ity in Raleigh, high incidence of leaf scorch in Blacksghur More growth on north and east exposures in Raleigh was
and minimum increase in Gl at both locations over the dura- likely due to lower leaf and soil temperatures at these expo-
tion of the investigation suggest that death of these plants sures. Similar to results in the current stutiyee cultivars
may have commenced with timEhe authors and other re-  of boxwood BuxusL. sp.) had better visual quality and more
searchers have observed that mountain laurel and other memgrowth when grown on north and east exposures than when
bers of the Ericaceae, such as Japanese androRieda ( grown on south exposures (13). In research conducted with
japonica D. Don), frequently die several growing seasons transplanted blue hollies, although soil water supply was
after transplanting (7). adequate at southern exposures, increased plant canopy tem-

Plants grown in 1, 7.5, and 19 liter (1 gt, 2 gal, and 5 gal) peratures associated with southern exposures negatively in-
containers had initial root:top ratios of 0.002, 0.007, and fluenced plant growth (17). In previous work, lack of toler
0.004, respectivelyn the present experiment, plants grown ance of mountain laurel to high root-zone temperature was
in 7.5 liter (2 gal) containers performed best at both loca- documented, and the optimum experimental root-zone tem-
tions, and their superior visual quality and performance may perature [16C (61F)] was substantially lower than summer
be attributed to their higher initial root:top ratio. Root:top time soil temperatures recorded in the current experiment
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(23). Although air and soil temperatures presentedor

10. Jaynes, R.A. 199Kalmia: Mountain Laurel and Related Species.

gust in Raleigh were among the highest temperatures of theTimber Press, Inc., Portland, OR.

year temperature trends andfdifences between exposures
for both leaf and soil were similar for other monthddi-

tionally, soil temperatures observed in this study are repre- 893
sentative of those that may actually be encountered in a land-

11. Keever GJ. and GB. Cobb. 1987. Edcts of container volume and
fertility rate on growth of two woody ornamentals. HortScience 22:891—

12. Kozlowski, T.T. andW.J. Davies. 1975. Control of water balance in

scape situation, since mulch was maintained throughout thetransplanted trees. Arboriculture 1:1-10.

experiment. Diferences in temperature between exposures
that occur during summer months are likely most important,
since winters in Raleigh tend to be mikk with survival,
growth was not influenced by exposure in Blackgbagain
illustrating this aspect of transplanting may not be critical in
cooler climates.
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