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Nature of work: Successful establishment of transplanted trees depends on rapid regeneration of the root system. Minimizing the
root-shoot imbalance by harvesting should allow the tree to re-establish its characteristic root-shoot ratio at a more rapid rate,
resulting in maximum survival and rapid growth (9).

Root regeneration potential varies with species, physiological and development stage of the plant, and the environment (6).
Many tree species exhibit seasonal periodicity of root regeneration potential with maximum rooting prior to bud-break and potentials
declining after bud-break as carbohydrates are reallocated to elongating shoots. Difficult-to-transplant species are best transplanted
in the spring prior to bud-break (3, 4, 5, 7).

Researchers have shown a positive correlation between the successful establishment of plants and the density of the
harvested root system (I, 8). A nursery tree’s root system is drastically reduced when harvested and consequently the amount of soil
exploited to gain water and nutrients is reduced to only a small fraction of what it was when undisturbed in the nursery (2, 10).
Restricting the roots with a fabric barrier and trickle irrigating are attempts at increasing the amount of roots, moved with transplanted
trees. Claims of up to 80% or more of the root system being retained by fabric field containers (12) and rapid root regeneration
following summer transplanting (11) have been made, yet these figures have not been substantiated with replicated experiments
including conventional B&B trees for comparative purposes. It is not known whether substantial increases in harvested root weights
can be obtained with fabric field containers and trickle irrigation resulting in commensurate increases in new root growth after
transplanting.

The purpose of this study was to determine the effect of three planting methods and trickle irrigation on potential for root
regeneration.

The three plantings methods included 18-inch-diameter (46-cm) fabric Field-Grow container (Root Control, Inc., Oklahoma City,
OK) trees grown in flat beds and 24-inch-diameter (61-cm) B&B trees grown in flat and raised beds within trickle irrigated and non-
irrigated plots. Uniform 1-gal (3.8-1) container grown liners of Acer rubrum (red maple), Betula nigra (river birch), Pinus Elfiotti (slash
pine), Quercus virginiana (live oak), and Taxodium distichum (bald cypress) were transplanted in April 1985. Trees were spaced 4-ft
(1.22-m) within and 6-ft (1.83-m) between rows [1,815-trees/A (4,485 trees/ha)].

The experimental design was a split-plot with 5 replications and two singletree sub samples. Irrigation treatments comprised the
main plot, with planting methods as the sub-plot. All trees were harvested in April 1987. One tree sub-sample of each replicate was
sacrificed to obtain root dry weights and a root ranting within the harvested root ball. The other tree sub-sample was transported to
an outdoor limestone bed area with overhead irrigation and maintained in full sun for 30 to 35 days, after which time it was
transplanted into a 30-gal (114-I) container and extracted 60 days later to determine potential for root generation. Fabric field
containers were removed prior to transplanting, whereas, burlap and protective wire baskets on B&B trees were left intact. Only
those new roots growing into the artificial medium were harvested, washed and dry weights determined. The medium consisted of
pine bark (pH = 3.8) amended with 2 Ib N/yd® (3.56 kg/m®) dolomite, and 1.5 Ib/yd® (.89 kg/m®) Micromax. Trees were irrigated every
other day with .5-in (1.3-cm) of water through low volume spray emitters.

Results and Discussion: Fabric bags and trickle irrigation increased the fibrous root content of harvested root balls for all
species as indicated by the higher root ratings (Table 1). Significant increases in harvested root dry weights were obtained with fabric
bag treatments for Acer, Pinus and Taxodium. Quercus harvested root dry weights were greater for B&B-raised bed trees compared
with B&B-flat bed trees. The harvested root zone of fabric bag trees was 17% smaller than B&B trees and comparisons of root dry
weights based on soil volume (root mass density) showed significant increases with fabric bag treatment for all species.

Irrigation significantly increased harvested root dry weights and root mass densities for Betula. Greatest harvested root dry
weights and root mass densities were obtained with irrigated fabric bag and irrigated B&B-raised bed trees for all species.



Fabric bags significantly increased the fibrous root content and root mass density of harvested root balls for all species, yet a
corresponding increase in regenerated roots after transplanting was only observed with Taxodium. Acer root regeneration was
significantly decreased with fabric bag treatments. Removal or the fabric bag was done prior to transplanting and the integrity of the
root ball could not be maintained for Acer and Quercus. Much of the improvement in root mass for these two species was negated
oecause the root ball fell apart. Yadav et al. (13) also found that with live oaks it was difficult to remove the fabric bag without
disturbing the roots. Removal of the fabric bag also damaged the white new initiated roots on the surface of intact root balls for all
species.

Survival of trees during the post harvest period and after transplanting was not affected by planting method. All trees survived
this period. Trees from fabric bag treatments that remained intact during transport did exhibit fewer water stress symptoms and leaf
drop; however, these observations were not quantified. The increased root mass may offer some advantages under more stressful
conditions. The problem with the fabric bag may be in keeping the root system intact during transport. Trees in this experiment were
nandled with great care and were not stacked or handled as roughly as they would be in a typical nursery situations, yet many of the
Acer and Quercus root balls were easily disturbed. B&B trees were placed in wire baskets and withstood more abuse than fabric bag
jrown trees. These observations could have more abuse than fabric bag grown trees. These observations could have implications
on transport and stacking of fabric bag nursery stock.

Disturbance of the root ball with removal of the bag can negate any advantages the fabric bag may offer and each species’
nternal controls will have a big influence on the capacity for new root growth. B&B root systems were unrestricted and their roots
were severed during the harvesting process. The ability to regenerate roots from severed ends can vary seasonally and is unique for
2ach species. It is not known if severed unrestricted root systems and non-severed restricted root systems have similar seasonal
oatterns of root regeneration.
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Table 1.

Effects of planting method and irrigation on harvested root ratingz, root dry weight, root mass density,
and regenerated root dry weight of five tree species.

Harvested roct ball Root
regensrions
Foot mass
oot Foot density Foot
Planting dMethod Irrigation rating oy wit () (griter’) oy wt ()
Acer mpim (red maple)
Faonc bag Irrigated a0 1852 344 o7 b
Mot Irrigated 72 1113 207 55.0
B&B
Flat bed Irrigated 2.9 1016 156 704
Mot Irrigated 4.0 1027 158 76.6 Raised bedirrigateds 5
1442 221 8950
Mot Irrigated 2.2 738 113 66,0
Significance
Irrigated va_ Mot irmgated - WS NS M5
Fabric bag vs. BEB b - - -
BE&B-flat bag vs. BEEB raised bed MNS WS NS NS
Interaction
Planting method = irfigation MS NS " M3
Befuia nigra (river birch)
Fabric bag Irrigated 64 3343 62.3 592
Mot Irrigated 7.0 21738 404 50.0
B&B
Flat bed Irrigated 58 2553 Fa.2 486
Mot Irrigated 42 2264 348 45 2 Raised bedirrigateds .0
2601 40.0 44 0
Mat Irmigated 22 2463 378 222
significance
Irrigated vs. Mot irmigated - * - M5
Fabric bagvs. BEB - NS = M5
BEB-flat hag vs. BEB raised bed NS NS MS M5
Interaction
Planting method ¥ irmgation = NS - M5
Pinus ENoffi (slash ping)
Fabric bag Irrigated 62 2821 524 36.6
Mat Irrigated 7.0 2136 401 36.0
B&B
Flat bed Irrigated 46 1680 208 406
mat Irrigated 40 13749 M2 396
Ralsed hed Irrigated 52 1767 271 254
Mat Irrigated 4.2 1113 171 17.3
Significance
Irrigated vs. Mot irmigated - NS MS M5
Fabric bagvs. BEB - - il M5
BE&B-flat hag vs. B&B raised hed NS M5 M5 =
Interaction
Planting method ¥ irrigation MS NS MS M5
CLIErCUs wicimiang (live oalk)
Fabric bag Irrigated 6.2 1096 204 106
Mot Irrigated 7.0 1089 202 4.8
B&B
Flat bed Irrigated 3.0 592 106 3.0
Mot Irrigated 4.2 776 119 6.8
Raised bed Irrigated 64 1163 179 146
Mat Irrigated 4q.4 941 14.5 a4
Significance
Irrigated vs. Mot irmigated - M5 MS NS
Fabric bagvs. BEB - NS - M5
BEB-flat hag vs. BEB raised bed M5 * = NS
Interaction
Planting method x irrigation NS NS N3 NS



Taxodivm distichum (bald cypress)

Fabrc bag Irrigated &0 2633 489 34.0
Mot Irrigated 6.6 1879 349 354
B&B
Flat bed Irrigated 4.2 1203 185 T8
Mot Irrigated 32 1225 188 ra
Raised hed Irrigated a2 1237 19.0 124
Mat Irrigated 3.0 873 134 8.9
Significance
Irrigated vs. Mot irmigated - NS M5 M5
Fabric bag vs. B&B - - b -
BE&B-flat bag vs. BER raised bed MS WS NS NS
Interaction
Planting method ¥ irrigation NS NS NS NS

=Based on a scale of 1-10 (1 = lowest fibrous & total root mass. 10 = highest fibrous & total root mass
* ok WS Bignificant at 1% or 5% or not sigruficant, respectively,
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