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Container Size and Initial Trunk Diameter Effects Growth of
Acer rubrum L. During Production?

Donna C. Far€e?
USDA-ARS, U.S National Arboretum
McMinnville, TN 37110

Abstract

Two studies were conducted to determine container size and liner (young bare root trees) trunk dfantsten gfrowth ofAcer
rubrumL. ‘Franksred’, Red Sunset™ red maple. In experiment 1, maples liners with initial mean trunk diameters of 12.2 mm (0.5 in),
15.9 mm (0.6 in), and 22.3 mm (0.9 in) were potted in 26.5 liter (#7), 37.8 liter (#10), and 56.8 liter (#15) containers and grown for 18
months (2 growing seasons). Height and trunk diameter growth at the end of each growing seasfattgdryalboth the initial liner
trunk diameter and container size. During year 1, liners with an initial trunk diameter of 12.2 mm (0.5 in) increased 28 and 70% more
in height growth compared to liners initially 15.9 mm (0.6 in) and 22.3 mm (0.9) in trunk diarespectivelyTwenty three percent
more height growth occurred with maples in 37.8 liter (#10) and 56.8 liter (#15) containers compared to those in 26.5 liter (#7)
containersTrunk diameter growth increased 50% more with 12.2 mm (0.5 in) liners compared to 22.3 mm (0.9 i) B58ts.
increase in trunk diameter growth occurred with liners potted in 56.8 liter (#15) compared to 26.5 liter (#7) cokitttieerad of the
second growing season, final tree size was similar with liners that were initially 12.2 mm (0.5 in) and 15.9 mm (0.6 in) liners jn trunk

diameter to those initially 22.3 mm (0.9 in) when potted into 37.8 liter (#10) and 56.8 liter (#15) containers. In experiment 2, maple

liners with trunk diameters 17.5 mm (0.7 in), 20.5 mm (0.8 in), and 29.0 mm (1.1 in) were potted in container sizes 26.5 liter (#7), 37.8
liter (#10), and 56.8 liter (#15) and grown for 18 months (2 growing seasons). Liners grown in 56.8 liter (#15) containers had 92% more
height growth and 48% more trunk diameter growth than with liners in 26.5 liter (#7) contatriermination, the shoot dry weight
was 41% lager with maples in 56.8 liter (#15) containers compared to those grown in 26.5 liter (#7) containers.

Index words: container production, nursery production, pot bound, root ball, root restriction.
Species used in thisstudy: Acer rubrum ‘FranksredL. (Red Sunset™) red maple.

Significanceto the Nursery Industry ship of container size and liner (young bare root trees) size
Container grown trees are an important product for the €ff€Cts on growth of maple trees has not been quantified.
nursery and landscape industRed maple is ranked in the Container size is often overlooked as an important factor
top five trees grown and marketed in the Uniteates. De- in tree production. Smaller containers restrict root and sub-
termining optimal container size for specific liner (young bare sequent SEOOt g(;gwthh(Z, 3f' 5 and 8). B|Iderbﬁck sltated In ag
root tree) caliper is essential for producing quality trees in a INterview by Rodda, that after 12 to 18 months, plants nee
1- or 2-year production cycle. Data from this project showed to be repotted or sold in order to avoid iron or calcium defi-

that more growth occurred with smaller tree liners in a one ¢iencies (6). . . .
year production system and were similar in size after two Tilt et al. (8) reported a 2-fold increase in dry shoot weight

growing seasons to liners that were initiallygkarat potting. of three orn:’:\mentalspecieba(g cornuta X_?‘q”ifo““m ‘Nellie
For a 1- or 2-year production system, results indicated greaterR: S€vens’, xCupressocyparis leylandii Jacks and Dall.
plant growth and performance occurred with plants grown 12dgerston Grey’, an&hododendron sp. ‘Sunglow’) oc-

in 56.8 liter (#15) containers compared to 26.5 liter (#7) or CUrred as container volume increased from 3.8 liter (#1) to
37.8 liter (#1(0) cz)ntainers. : #7) 11.4 liter (#3) with a coarse bark substrateeping fig Fi-

cusbenjamina L.) and loquatEriobotryajaponica (Thunb.)
Lindl.) both grew faster in Ilger 11.3 liter (#3) containers

Introduction . . ; .
_ than smaller 3.8 liter (#1) containers with a commercial peat
The U.S. Census of Horticulture (9) reported maples as pased substrate (3).

one of the top five trees grown for the landscape market. The efects of container size on growth of ornamentals
Landscaping trends have dictated a change in the availabil-naye been studied in conjunction with fertilizer rates and
ity of nursery stock from a traditional spring/fall balled and g pstrate components. Green aBhaxinus pennsylvanica
burlap market to a marketfefing yeasround availability ~ nparsh), birch Betula pendula Roth.), and honey locust
Summer digging requires special care and increases liability (G| editisiatriacanthosLL.) produced greater shoot dry weight,
to the produceiThe demand for 26.4 liter (#7) to 56.8 liter  root dry weight and stem diameter with controlled release
(#15) container grown trees has therefore increased in receniertilizer compared to controlled release plus liquid feed when
years (personal observation). grown in a pot-in-pot system in 76 liter (#20) containers com-
TheAmerican $andards for Nurserytéck (1) recommends  hared to 38 liter (#10) containers (4). Poole and Conover (5)
a.maXImum Of 32, 38, and 51 C.m (125, 15, and 2.0 |n) trunk reported Schééra (Bra$aia Spp) p|ants increased growth
diameter shade tree in a 26.4 liter (#7), 37.5 liter (#10) and anq quality as container size increased, but fertilizers rates
56.8 liter (#15) containerespectivelyHowever the relation- had no ekct on plant growth. In contrast, optimal growth of
Rhododendron indicum L. ‘Formosa’and llex cornuta x
1Received for publication December 7, 2004; in revised form November 29, aquifolium‘Nellie R. Sevenswas obtained in 45.4 liter (#15)
2005.The technical support of Sue Scholl is gratefully acknowledged. containers compared td 4 liter (#3) or 22.7 liter (#7), but
2Research horticulturist. only when sufcient quantities of nutrients were applied (2).
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Larger containers may provide more growing room, but
the initial investment of substrate, fertilizand space is more
expensive; and handling may be mordiclilt. Production

Both roots and shoots were dried in a forced-air oven at 75C
for 7 days.
In order for the irrigation application to maintain a 20%

costs may be recovered, though, with increased growth ratesleaching fraction with each container size, a randomized block

and better quality plants (7).
Using the guidelines in themerican $andards for Nurs-

design was utilizedAll data were subjected to analysis of
variance with the GLM procedure of SAS (SAS Win-

ery Sock (1), some producers have been observed potting dowsVersion 9.1, SAS Institute, CamfC) and means were

liners that are of adequate trunk diameter ggdarfor the
container size they are potting in, with the anticipation of

separated by usinifukey’s Sudentized Range test p < 0.05.

marketing the trees after one growing season. In this system, Experiment 2. Methodology was similar to experiment 1
trunk diameter is not expected to increase, but roots are ex-with the following exceptionsAcer rubrum L. ‘Franksred’,

pected to establish in the container during one growing sea-

son.A potential problem with this practice is lack of growth
on branches that would develop into a uniform plant canopy
with maples.

Previous studies were conducted with plants that were ini-

tially the same size at potting and growth increase was re-

lated to container size or fertility rat8$ere are no reports

comparing tree liner sizes to various container sizes in a 1-

or 2-year container production regimerefore, the objec-
tive of this project was to determine the influence of three

Red Sunset™ red maple liners were po&pdl 2, 2003, in

pine bark substrate described above with an addition of 0.6
kg (1.0 Ib) magnesium sulfate per (s per yd). Initial
average trunk diameters were 17.5 (£ 0.6) mm (0.7 in), 20.5
(x1.2) mm (0.8 in), and 29.0 mm (= 1.8) (1.1 in) at 15 cm (6
in) above the root collaPlants of each trunk diameter size
were potted into 26.5 liter (#7), 37.8 liter (#10), or 56.8 liter
(#15) containers (Nursery Supplies, Chambeighbi¥) for

a total of nine plants in seven single plant replications. On
June 17, 2003, and May 21, 2004, trees were lightly pruned

bare root liner sizes and three container sizes on growth ofto promote proper canopy developmenfligust 2004, five

red maple during a 1- and 2-year production cycle.

Material and Methods

Experiment 1. Acer rubrumL. ‘Franksred’, Red Sunset™
red maple liners were potted March 24, 1999, in pine bark
substrate amended with 6.5 kdL. @ Ib) of 19-5-9 (19N—
2.2P—-7.5K) Osmocote Pro controlled-release fertilizer (O.M.
Scotts Co., Maryville, OH), 3.0 kg (5.0 Ib) of dolomitic lime,
and 0.6 kg (1.0 Ib) of Micromax (O.M. Scotts Co., Maryville,
OH) per ni (per yd). Maple liners selected for the project
had initial average trunk diameters of 12.2 (+ 0.9) mm (0.5
in), 15.9 (x 1.3) mm (0.6 in), and 22.3 (£ 1.9) mm (0.9 in)
trunk diameter 15 cm (6 in) above the root colNine plants
of each trunk diameter size were potted into 26.5 liter (#7),
37.8 liter (#10), or 56.8 liter (#15) containers (Lerio Corp.,
Mobile,AL) and placed in three replications with three trees
in each experimental unit.

Trees were grown outside on a gravel container bed in
McMinnville, TN, and cyclic irrigated daily at 5, 6, and 7
AM during the growing season unless rainfall exceeded 1.3
cm (0.5 in) within 12 hours of the next irrigation event. Mi-
cro-spray stakes (Netafilm USA, Fresno, CA) appliefi-suf
cient water or moisture to maintain a 20% leaching fraction
daily in each container size. On May 3, 1999, and May 25,
2000, trees were lightly pruned to promote canopy develop-

trees representing five replications of each treatment were
harvested to obtain shoot dry weight.

Results and Discussion

Experiment 1. Container size and trunk diametefeafed
Red Sunset™ red maple growth, but there were no interac-
tive effects (able 1). Increases in height weréeafed more
inyear 1 (1999) by liner size than container size. Liners with
initial trunk diameter of 12.2 mm (0.5 in) increased 28% in
height compared to liners 15.9 cm (97 vs 70 cm) and 70%
compared to liners that were initially 22.3 cm in trunk diam-
eter (97 vs 27 cm) @ble 1). Maples averaged 23% more
height growth in 37.8 liter (#10) and 56.8 liter (#15) contain-
ers compared to those in 26.5 liter (#7) containers (71 and 70
vs 54 cm).

Trunk diameter growth wasfa€tted more in year 1 by liner
size than container sizegble 1).Trunk diameter growth in-
creased 12% @Imm vs 9.0 mm) and 50%1(inm vs 5.4 mm)
with 12.2 mm (0.5 in) liners compared to 15.9 mm (0.6 in) and
22.3 mm (0.9in) liners, respectivelgcreasing container size
influenced trunk diameter growtA. 12% increase in trunk
diameter growth occurred with liners potted in 37.8 liter (#10)
compared to 26.5 liter (#7) containers, and a 25% increase in
56.8 liter (#15) compared to 26.5 liter (#7) containers.

Container size and liner sizdexfted maple growth in year

ment. In May 2000, plants were topdressed with 19-5-9 2. Increases in height and trunk diameter growth were more
(19N-2.2P-7.5K) Osmocote Pro at 166, 249, or 333 g per affected by the container size than liner size. Plants grown in
26.5 liter (#7), 37.8 liter (#10), or 56.8 liter (#15) container 56.8 liter (#15) containers had more height growth than plants
size, respectivelyas recommended by the manufacturer in 26.5 liter (#7) or 37.8 liter (#10) containerslle 1). It
Height and trunk diameter [measured at 15 cm (6.0 in) above appeared that bfugust 2000, the plants in 26.5 liter (#7)
the root collar] were measured at potting and at the end of and 37.8 liter (#10) containers weréeated by the volume
each growing season.August 2000, 5 industry representa-  of the containerwhich suppressed plant growth.

tives evaluated the maples for plant quality (rating scale: 1 =  Trunk diameter growth was influenced by liner size and
superioy full uniform canopystraight trunk; 2 = excellent,  container size in year 2. Liners with the initial trunk diam-
partially full canopy straight trunk; 3 = good, partially full  eter of 12.2 mm (0.5 in) and 15.9 mm (0.6 in) increased 37
canopy slightly crooked trunk; 4 = mginal, underdevel- and 42%, respectivelynore than 22.3 mm (0.9 in) liners.
oped canopycrooked trunk; and 5 = not saleable (data not Trunk diameter of liners in 56.8 liter (#15) containers was
shown). In October 1999 and September 2000, one tree pemore than double that of liners in 26.5 liter (#7) containers
replication per treatment was harvested to obtain leaf num- and 16% greater than those in 37.8 liter (#10) containers.
ber, root and shoot dry weight. Pine bark substrate was com- At the end ofAugust 2000, final tree size demonstrates
pletely washed or removed from the roots prior to drying. the efectfrom container size and liner size on growth. Height
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Table 1.
2000, experiment 1.

Effect of container sizeand initial liner sizeon height growth, trunk diameter growth and shoot dry weight of Red Sunset™ red maple, 1999-

Growth increase Treesizeat end of

Growth increase

Treesize at end of

Year 1, 1999 Year 1, 1999 Year 2, 2000¢ Year 2, 2000 Dry weight (g)
Trunk Leaf #, Year 2, 2000
diameterz Height  Caliper Height  Caliper Height  Caliper Height Caliper  Year 2,
Container size  (mm) (cm) (mm) (cm) (mm) (cm) (mm) (cm) (mm) 2000” Shoot Root
26.5 liter (#7) 12.2 84.8aly 9.7ab 234.1e 20.9e 5.8ab 1.8cd 227.6d 25.8f 666¢C 560.7e 682.3c
37.8 liter (#10) 12.2 92.2ab 9.6ab 258.4cde 23.4cd 9.9ab 4.2abc 260.2bcd 31.1d 869abc  795.0de  875.0bc
56.8 liter (#15) 12.2 114.7a 12.8a 264.2cde 25.8bc 2l1.4a 5.9a 269.4bc  35.0bc 1027abc 996.7cd 1010.0ab
26.5 liter (#7) 15.9 58.1bcd 7.7bc  242.3de 23.0de 2.3b 2.9bcd 243.5cd 27.8ef 887abc 702.7de  827.3bc
37.8 liter (#10) 15.9 85.6ab 9.6ab 280.2bc  25.1cd 18.7ab 4.7ab  274.3abc 32.9cd 1065abc 961.7cd 1034.7ab
56.8 liter (#15) 15.9 67.7bc 10.9ab 271.8bcd 27.8b 23.9a 5.3ab 286.0ab 36.0ab 1335ab 1355.0ab 1119.3ab
26.5 liter (#7) 22.3 22.0d 4.8c 299.0ab  25.1cd 4.7b 1.0d 280.6abc 28.3e  825hc 739.0de 683.7c
37.8 liter (#10) 22.3 33.2cd 5.9c 301.5ab 27.9b 13.4ab 3.4a—d 285.7ab 34.0bc 1019abc 1136.7bc 1081.0ab
56.8 liter (#15) 22.3 24.5d 5.6¢ 327.6a 31.0a 16.0ab 3.2a-d 314.9a 38.0a 1435a 1494.7a  1259.0a
Significance
Container 0.0344 0.0014 0.0921 <0.0001 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Liner <0.0001 <0.0001 <0.0001 <0.0001 0.2305 0.0024 <0.0001 <0.0001 00.0133 <0.0001 0.0162
Container x Liner 0.1280 0.2087 0.0941 0.8283 0.1442 0.4430 0.5387 0.7529 0.2317 0.02P51199

Znitial trunk diameter was measured 15 cm (6 in) above the trunk flare, subsequent measurements were made 15 cm (6 in) above the substrate.
YGrowth increase was the féifence in growth from the initial measurement at potting to October 1999.

*Growth increase was the fidifence in growth from October 19994agust 2000.

wLeaf number was counted prior to harvest for shoot dry welgigtist 2000.

YMeans within columns followed by the same letter are négreéifit according tdukey’s Sudentized Rangéest (P< 0.05).

was greatest with plants that were initially 22.3 mm (0.9 in) This research agrees with BilderbaciRodda 2004) obser
in trunk diameterbut were similar in size to plants that were vations that plants held for an extended time or grown in too

12.2 and 15.9 mm (0.6 in) when potted into 37.8 liter (#10) small containers canfett plant growth and quality

and 56.8 liter (#15) containers.
Container size and liner sizdedted final trunk diameter

Experiment 2. Container size and liner sizdeafted Red

measurement at the end of year 2 experiment 1. Liners thatSunset™ red maple height growttable 2).There were no

were initially 22.3 mm (0.9 in) and grown in a 56.8 liter (#15)
had the lagest trunk diameter and were similar to 15.9 mm
(0.6 in) liners grown in 56.8 liter (#15) containers.

At harvest inAugust 2000, container size and liner size
affected the number of leaves in the candfignts grown in
37.8 liter (#10) and 56.8 liter (#15) had similar leaf counts

interactions between container and liner size. Liners with
initial trunk diameter of 17.5 mm (0.7 in) and 20.5 mm (0.8
in) had 80% more height growth than 29.0 mm (1.1 in) liners
in the first yearMore height growth occurred with liners in
37.8 liter (#10) (93 cm) containers than 26.5 liter (#7) (77
cm) or 56.8 liter (#15) (56 cm) containers.

(1095 and 1093) and more leaves than plants grown in 26.5 Trunk diameter growth was not significantiyexfted by

liter (#7) containers (853). Maples that were initially 12.2
mm (0.5 in) in trunk diameter and planted in 56.8 liter (#15)

container size in year 1. Howeyaritial liner trunk diam-
eter had an &ct on trunk diameter growtfihe two smaller

containers produced similar leaf numbers compared to plantsliner groups with trunk diameters of 17.5 mm (0.7 in) and

that were initially 15.9 or 22.3 mm (0.9 in).

20.5 mm (0.8 in) had about 50% more trunk diameter growth

Shoot and root dry weight reflected a trend similar to the than the 29.0 mm (1.1 in) liners.
effects of container size and liner size on height and trunk At the end of year 1, the height of the liners was not corre-

diameter growthAt termination inAugust 200, shoot dry
weight was similar with liners in 37.8 liter (#10) and 56.8 liter
(#15) containers, 1006 andiZ3 g as well as root dry weights
993 and 1007 g, respectivelyiners grown in 26.5 liter (#7)

containers had 30% less shoot dry weight and 15% less root

dry weight than plants grown in 56.8 liter (#15) containers.
Initial liner size also décted the plant dry weighThe

lated with the initial liner size. Liners that were grown in
26.5 liter (#7) (296 cm) and 37.8 liter (#10) (322 cm) con-
tainers were taller than liners in the 56.8 liter (#15) (280 cm)
containers.

Trunk diameter growth was nofaéted by container size
at the end of the first growing season. Each respective con-
tainer size had an average trunk diameter 30.0 mm. How-

22.3 mm (0.9 in) liner produced 48 and 28% more shoot ever initial trunk diameter did influence final trunk diam-

dry weight than a 12.2 mm (0.5 in) and 15.9 mm (0.6 in)
liner, respectivelyRoot dry weight was 35% greater with a
22.3 mm (0.9 in) liner than 12.2 mm (0.5 in) liner and 12%
greater than a 15.9 mm (0.6 in) liner

eter (Table 2). Liners that were initially 29.0 mm (1.1 in) still
had the lagest trunk diameteB6.4 mm, compared to 32.6
mm and 35.4 mm for liners with initial trunk diameters of
17.5 mm (0.7 in) and 20.5 mm (0.8 in) liners, respectively

In August 2000, 5 industry representatives evaluated the Interestingly more trunk diameter growth occurred with the

maples for plant qualibAbout 80% of the maples grown in

two smaller liner groups, but the final trunk diameters were

37.8 liter (#10) and 56.8 liter (#15) containers were rated still smaller than that of the Igest trunk diameter liner

with superior qualitywhich includes full canopy and straight
trunks. Howeveronly 10% of trees grown in 26.5 liter (#7)

Height growth increase in year 2 wafeated more by the
container size than the liner size. Liners grown in 56.8 liter

containers were rated as saleable, irrespective of liner size.(#15) containers had 92 and 89% more growth than liners in

20
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Table 2.

Effect of container size and initial liner size on height growth, trunk diameter growth and shoot dry weight of Red Sunset™ red maple,

experiment 2.
Growth increase Treesizeat end of Growth increase Treesize at end of
Year 1, 2003 Year 1, 2003 Year 2, 2004 Year 2, 2004
Trunk Shoot dry
diameter? Height Caliper Height Caliper Height Caliper Height Caliper weight (g)
Container size (mm) (cm) (mm) (cm) (mm) (cm) (mm) (cm) (mm) Year 2, 2004
26.5 liter (#7) 17.5 101.9abt 8.2ab 291.7ab 25.8c 14.3c 4.0a-d 313.4b 30.0e 770.0c
37.8 liter (#10) 17.5 133.6a 10.1a 327.2a 27.3bc 6.7c 5.5ab 342.7b 33.3cde 1021.4bc
56.8 liter (#15) 17.5 79.6bc 8.5a 268.7b 26.1bc 126.0a 6.9a 405.6a 33.3cde  1428.4b
26.5 liter (#7) 20.5 111.0abc 8.0abc 297.3ab 27.7bc 16.3c 3.3bcd 319.7b 30.9de 805.4c
37.8 liter (#10) 20.5 118.4ab 9.1a 320.9ab 29.8b 8.1c 4.2a-d 335.4b 34.3bcd  1161.6bc
56.8 liter (#15) 20.5 71.1cd 7.6a-d 267.3b 29.0bc 117.6a 5.8ab 401.4a 35.0bcd 1355.4b
26.5 liter (#7) 29.0 17.1e 4.3cd 297.0ab 34.2a 4.3c 1.9d 307.6b 37.0abc  1281.2b
37.8 liter (#10) 29.0 28.0de 4.0d 313.4ab 34.2a 9.0c 1.9cd 332.4b 38.3ab 1376.0b
56.8 liter (#15) 29.0 17.3e 4.7bcd 308.5ab 35.6a 70.6b 4. 7abc  398.8a 41.0a 2083.8a
Significance
Container 0.0001 0.3415 0.0006 0.1362 <0.0001 <0.0001 <0.0001 <0.0001 0.0007
Liner <0.0001 <0.0001 0.4216  <0.0001 0.0262  <0.0001 0.6613  <0.0001 <0.0001
Container x Liner 0.1252 0.5540 0.2074 0.5928 0.0542 0.7547 0.9627 0.6455 0.5572

Znitial trunk diameter was measured 15 cm (6 in) above the trunk flare, subsequent measurements were made 15 cm (6 in) above the substrate.
YGrowth increase was the féifence in growth from the initial measurement at potting to October 2003.

*Growth increase was the fdifence in growth from October 2003 to October 2004.

“Means within columns followed by the same letter are ntgréifit according tdukey’s Sudentized Rangéest (P< 0.05).

26.5 liter (#7) and 37.8 liter (#10) containers, respectively
similar response was observed during the first experiment,
but the growth dferences were not as drama#c45 and
42% increase in height growth occurred with liners that were
initially 17.5 mm (0.7 in) and 20.5 mm (0.8 in), respectively
compared to liners that were initially 29.0 mm (1.1 in) in
trunk diameter

More trunk diameter growth occurred in year 2 with plants

These experiments show that initial trunk diameter was
an important criterion in container production of Red Sun-
set™ red mapld& he availability of liners of a particular trunk
diameter may be unpredictable from year to ydars con-
tainer size must be selected based on the liner trunk diameter
in order to provide the best growing conditions and a higher
quality plant.A recent national survey of quality bare root
liner producers that grows a popular cultivar such as Red

in 56.8 liter (#15) containers than plants in 26.5 liter (#7) or Sunset™ showed that a 13.0 mm (~0.5 in) trunk diameter
37.8 liter (#10) containers, 48 and 34%, respectivelynk tree liner ranged from $12.50-$17.85 per plant, a 19.0 mm
diameter increase with the 17.5 mm (0.7 in) liners was almost (~0.75 in) trunk diameter liner ranged from $14.80-$23.05,
doubled (5.5 mm) compared to the increase in the 29.0 mmand a 25.0 mm (1.0 in) trunk diameter liner ranged from
(1.1 in) liners (2.8 mm) and 36% greater than the 20.5 mm $16.15-$29.10 depending on the height and branching struc-

(0.8 in) liners.

At termination inAugust 2004, average tree height was
similar regardless of the initial liner siZEhe lagest trees
were those grown in 56.8 liter (#15) containers (401 cm in
height) compared to 313 cm and 336 cm in 26.5 liter (#7)
and 37.8 liter (#10) container&ees grown in 26.5 liter (#7)
and 37.8 liter (#10) containers were similar in height.

The final trunk diameter was tgst for liners with an ini-
tial 29.0 mm (1.1 in) diameter grown in a 56.8 liter (#15)
container although 29.0 mm (1.1 in) diameter liners grown
in 26.5 liter (#7) or 37.8 liter (#10) containers had similar
caliper as liners with initial trunk diameter of 20.5 mm (0.8
in) grown in 37.8 liter (#10) or 56.8 liter (#15) containers.
The smallest containeg?6.5 liter (#7), restricted trunk diam-
eter development byl% compared to liner trunk diameter
in 56.8 liter (#15) containers.

Shoot dry weights werefatted by container size and liner
size. Shoot dry weight with plants grown in 56.8 liter (#15)
was 41 and 27% higher compared to plants grown in 26.5
liter (#7) and 37.8 liter (#10) containers, respectiviellyers
that were initially 29.0 mm (1.1 in) in trunk diameter had
about 30% more shoot dry weight than the liners that were
initially 17.5 mm (0.7 in) or 20.5 mm (0.8 injhere was no
difference in shoot dry weight between the 17.5 mm (0.7 in)
liner and 20.5 mm (0.8 in) liner
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ture. Based on this research, smaller trunk diameter tree lin-
ers grow faster and can be a similar size within 17 months to
liners that were initially lager at potting.

In these experiments, container size strongly influenced
growth and performance during the second growing season.
Red maples that were about 2.5 cm (1.0 in) trunk diameter
when potted and other liners that grew to about 2.5 cm (1 in)
trunk diameter in these 17-month experiments were tge lar
for a 26.5 liter (#7) containefhe plants were smaller and
quality was poorer when compared to plants grown gelar
containers. One of the reasons for the poor performance was
the root volumeA 26.5 liter (#7) container has about 60%
less root volume than a 56.8 liter (#15) contaimgiich is
30% lager than a 37.8 liter (#10) containEnhe recommen-
dation by theAmerican $andards for Nurseryt&ck (1) is
problematic if one is expecting a quality tree with about a
2.5 cm trunk diameter in a 26.5 liter (#7) container
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