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FORWARD

The following is the flnal report for Research proJect

No. 22, Selection of woody plants to be used for Highway

Landscaping and Erosion control. Results of indi.vidual

experiments are reported by experiment number. The first
number represents the individual experiment number and the

second. number represents the planting year in which the

experiment r^ras establlshed.

survey data is labeled by use of the soil association

areas within Arkansas.

Each of these experiments has been reported in
greater detail in the annual reports of this project. rf
more details about individual experiments are desired,

Ehe annual report for the year in which the experiment was

established.should be consulted.

This project r{as initiated tn June, L966. The fo110w1ng

funds were expended by the University durlng this time.

Total Funds Expended on HRC - 22

(1) Salaries and ilages $53,6g0.06

(2) Marerials, Supplies, ect. 4,77g.07

(3) Travel 4,969.57

(4) Indirect Costs 8 0 2 0

Total $77,379.72
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AsSTRACT

Experi.menrs in this proJect during the period of
L966-L97L are discussed in Ehis report. LaboraEory

analysis were conducted ln the ooLls laboratory of

Arkansas state university ac Jonesboro. survey and field
experiments were conducted on or near highway rights-of-way

throughout the state.

Laboratory analysis of the various soil sanples taken

throughout the state show that uost alr areas of the state

are low in line and fertility status. Nearly arr areas

will requi.re some lime in order for best growth. phorphorus

and nitrogen content of soils rrere generally Iow

throughout the state while the potassium content of the soils
was medium.

Fertilizer amounts needed for each plant will vary

according to size and type of growth habit. However, from

the results of the laboratory analysis of soil sampres it was

determined that a L-Z-L ratio of fertilizer wourd be best

for all soil areas of the state.

During the first year of the research a plant survey

was conducted. From these surveys it was found that nost

of the native vegeEation along Arkansas highways consist

of trees with very few vining or clinging types of plant

material. The results obtained from this survey indicate

that very few native plants can be adapted for use along

highway righc-of-way for soil stabllization purposes.
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FieLd experiments were condueted thrror"rghout :Lhe sf,aEe

using many t,ypes of vlulng and low growlng shrubs" Ftalm

thls it was found that bare root material, dld noE stErvi.ve

the dry condiEions readily" BesE results were obtained

by trsing baIled and burlapped or eontainer grown

plant rnaterial.

From field experiment.s iE was determined that the

best erosion control of steep rights-of-way could be

accomplished by use of certain of the junipers along

with certain other creeping shrubs.

Fertilization of the experimenEal plots were con-

ducted yearly. From this it was found that a complete

fertilizer applied once per year \iras suffi-cient Eo maintain

good growth of the plant material. Water seemed to be

the most limiting factor of survival and grohrth of the

plant material, whether it be bare root, container gro\dn or

balIed and burlapped.

The best material found in the experimental plantings

using bare root material was 1oblo1ly pine seedling.

During. the latter year of the experiment scotch broom

began to show promise as a soir stabilizing prant material-"

v



RECOMMENDATIONS

These recorunendations are based upon experimental findLngs

during the duration of this projeet. rt is recognized that

plant growth is slow and will require longer time periods for

complete evaluation; certain trends in shorter periods can be

established and recommendat.ions can be made.

Many researchers do not realLze that the practical appli-

cation of their findings will at times be very difficult.

Economics will play a great part in the implementation of

the findings of this project. rt is suggested that personneL of

the Highway Department, responsible for implement.ing Ehese

practices, study these suggesEions and put into practice those

that are economlcal in their area.

A guide for the planting and care of trees and shrubs on

highway rights-of-vlay as well as general fertilizer and lime

recommendations is in the appendix of this report. since these

are a parE of this reporE, no recommendations on how to p1anE

or amount, type and rate of fertilizer will be given here.

only the type and kind of planting materials will be recornrnended

in this section of the report.

Bare Root Plant Material:

Several species of bare root material were tried

Ehrough the time of this project. The planE species which

appears Eo give the best results as t,o survival is loblally

pine. Other bare root species which shows some adaption is

Rose-acasia (Robina Hispida), American bittersweet

v1



(clast.ure scandenel), and ScoEch broom (cystisur scoparus).

Container srolrn and ha]'l ed e nd burlapped olant material

Speciea of contalner grown and balled and burj-apped

utilized in this experiment hrere numerous. Of the species

utilized all of the junipers were very well adapted except

two; those which show good promise for erosion cont,rol are:

Pjitzer; Blue Pjitzer; Shore; Andorra; a Variegated horizontal;

a prostrate Virginiana; and a prosptate horizontal. One

other balled and burlapped plant specie which shows good

adapEation for erosion control of hillsides was Santolina

(Santollna Chamaecyparissur) .

Plant material used for Headlieht Deterrants.

Several species of upright growing evergreen shrubs

were evaluated for use as headLight deterrants. The best

plant species adapted for this function seens to be

the Bronze Elaeagnus. The ligustrums, both the black wax

leaf and wax leaf varieties show promise for use as

headlight deterrant planting material.

v11



SECTION I

SURVBT OF NATIVE PI,AI{T MATERIAL

and

FERTILITY STATUS



Survey Dafa-plant Material

Introduction:

Durlng the surnmer and winter of 1966 and Ehe spring of
L967, representative sites a10ng the hlghway rights-of-way

were selected for survey work. These sites were in the various

soil association regions of Arkansas.

0bi ective :

The objective of this survey was to determine the amounts

and size of the various nat.ive species of plants growing

adjacent to the highway right-of-way and also those growing

on the disEurbed portion.

Method:

survey sites of the various soil association areas

within the state were selected. (soi1 association areas hrere

described in the Annual report dared April 1, Lg67). These

selections were based on an undisturbed area bei-ng adjacent

to the highway. Four random areas of 900 square feet,

each were used as the basis of the plant material count.

Resul and Dis sLon:

Detailed tables can be found in the Annual Report dated

April 1, 1967 and April 1, 1968. For this report the survey

sites have been averaged to show only the type of plant material

found i-n each soil association area.

Table 1 shows that the largest amount of plant material

found on the undisturbed areas are trees of a deciduous nature.

I



rn some areas vining material such as the grape plant were

found. Also some bLueberry plants were growing in these

undieturbed areae.

From Table 2 the maJor planE species found in Ehe

disturbed areas are upright declduous trees. However, in

previous reports it can be found that nearly all of the

plants found i.n these areas were less than 2 feet, talr. This

was probably due to the continued mowing of the highway

right-of-way during rhis time.
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Survey Data - Fertillty Status

Introduc tion :

At each survey site during the collection of the plant

materi-aI data, soil samples were obtained. From these various

sample sites throughout the State, routine soil analysis were

made on the samples.

ob ectlve:

The major objective in this phase of the experiment was to

determi-ne something about the fertility level of the various

soil associations within Arkansas.

Method:

Soil samples were obtained from each area utilized for plant

maEerial counts. Samples l^7ere gathered in a random manner throughout

each 900 square feet area. The samples were then allowed to air

dry in the laboratory. Chemical anal-ysls to determine the pH; pounds

per acre of potassium, phosphorus, and calcium; and percent organic

matter were determined, in accordance with procedures as outlined

in Bulletin No . LO2 of the Southern Cooperative Series (Procedures

used by State).

Results and Discussion:

The detailed data for all chemical analysis of the soil samples

can be found in the annual reports dated ApriJ- L, L967 and April 1, 1968.

0n1y the average for each anal-ysts will be utilized for this report.

8



From soil tesE data it was found that the pH values for all areas are

Iow. Organic matter cont,ent, which is an lndication of nitrogen, wae found

to be medium along with the available potasslum. Phosphorus was found

to be low in nearly all areas.

The soil test data indicates that the best fertLLLzer ratio to use

in all areas in a 1-2-1 ratio such as 10-20-10.

9



\0
\o
F{.tGIc!

oo
(\I N

@
sl
6l

t
o
+,,r,
q,
E
o.r{ E\g
tr
(s
@
Ho

I
I
I
I
I
I
t
I
I
I
t
I
I
I
T

I
I
I
I

E(0,\,.Fl oo.6
Fl F{
o

C)

U)

}{(Uo\-toao
OFI
o

A{

o
Fl

a
'r{ ql
0) \r(no(u.o
+J Fl
o

tr{

d

ot
r+{

(h ahod
FIO
Q'.{Euoq,
O'F{

o
F{O.iloooo(il
q, F{o.d(I,o

1+{ (a
HaooarO
D 'r{AA
u!(6

.U
tr 0.1q, .du
c)Utr(l 'rlH-c
L{u
5'rlo>
r+{ tro0)

Jlo(d
'ri +l
Ut
ho

F{d(Uq,
trHqt(I'
o.o
@ q,)

o.o
l-tf{o5>r,q,o

.rl
o.oECH:,

r

;
o

F{

E
6
H

ot
il
q,
+J
a
a
o

tU
+J
T{

U

a
tr
rl
q,
+J

U)
oc

o
F{

o
(U

o
tr
(U

Jl
li

a
'o

f{

(r,
tr.rt
(d
+J

fi,
No

@
o
o
L{
t{
0)
H
F{

(u
.t-{
(o
o
o
o

F1

'o
d
(U

F{

o
+J

o
Fl
-t'r{

.rl

o
J

tr
o
'rlU
d
'rio
o
(n
o

Fl
.ri
o

u)

o
F
T\
N

o
\oo
Fl

O
(f)

GI.$

rr
Oro
N
F{

!n
F.l

o
01
o\
lrl

ln

@o
?o
o\
o\

rn

Noct

o
o
Fl

l,1

@
\0

ln
g\

u'r

CO @
Fl

r.rl

.t
Fl

o
N
F{

o
(?)
(v)

tn
rn
Fl

tn
No
F{

o
@
@

tn
.jl
|.\l

rn
(n
\o
F{

C)
(n

Ln

.j(n
Fll

o
(\I
.it
F{

?
o\(r)
Fl

o
\o]ol

F{
Ln

.f

F{
@
.if

\o
.il

Fi
@

rn

In
Or

-$

(Y)
F{

!n

(n
.$
rf1

tno
tn

\o
.f,
tn



F{

r)

tn
@

N
FI

@
ln
@

tn
(v)

1.r.|
Fl

@
F{
F.{

oq
(n
Fl
N

rn

F
\o
(7)

o
o
N
\o

In
.f,
O1.$

o o
F{
.f,

o
N
N

O
(n
F{

ln
!n
N

rr)

(Y)
F{

o
q\
F{

In
N
N

!n
\o
F.t

rn

N
o\

c)

"; .i'r\

rn

o
GI
C!

o
Fl

rn
.$
N
Fl

rn
CN
Ft
F{

lr'l

OrN
F{

rn
co
c\
Fl

o
@

.f

@o N.i.
co
Fl

\o

ot\
.$

(
f\
.J.

(n
r\
.if

Flo
tn

o\N
!n

o(r)
Fl

CN
\o
N

F{
f)

F.l

o
.if

<J

'r{Ct{oo
o0rJ
HlJo(d

q
p
F{

lr
.F{

o
ri
(I,
(J

o
H
o
A
tr
o

P{

A

tr
o
'il
+J
(u
.rl
o
o
o
@

F{
.ri
o

U)

d
o
t{

r+.1

o
0)

Fl
a
E(,
U'

@F{tr
'rl O
O .r{
o+J

(d
0,, .rtoodor+r oHO
3d
@

FF{J .r{
U'O

o.o
trodJ

o
0) 'rlOtrq,(!

q-.t >!5q)
UJ .C

+,
l+{otr..{
OE
'rl lJ
O 'rlhB

F{
GOc(U(!0i

!
od
o0
dEH q,
o.o>trdJtr
0J(n
,c ..r
HE

.$
q)
Fl
,o
$
H

T

I
I
I
I
I
I
I
I
t
T

I
I
I
I
I
I
t
I

FlN

oF
F{

F{
F{@p

Fl

d
.r{
@
a
(It
+J
oA

o
tr.rl
d
r{
0{
Ft
(U
.l.'
ID
q,
o(J

o
tr

.Fl
(U
{J
tr
o
E

a
tr.rl
Gp

.rl

J.
L{
(0
No

a
'rl
$
+J
d
a
o

J
t{
q,
No

o
U
$
l]
H
o
H
F{
$
.r{

+J
+J
o

.Fa

th
Fl
Fl
.rl

Fl
(d

T{
Ut
o
o
o

F]

q)



. SECTION II

Description and Evaluation

of

Experimental Planti.ngs Concerning

The Establishrnent of Plants

On Arkansas Highway Rights-Of-Way



DESCRIPTION AI{D EVALUATION

OF

1967 HCERIMEMAL PLA}TTINGS
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EXPERIMENT NO. L-67

Previously discontlnued due to high nortality rate of plants.

E)EERIMENT NO. 2-67

Evaluation of Bronze Elaeagnus for use as Headlight Deterrants.

Planting Date: February 24, L967

Locat,ion: Mississippi County; at interchange of I 55 and
Highway L40.

Thirty plants of Bronze Elaeagnus (EJ,aeagnus pungens rFruitlandir)

were planted 6 feet apart in a straight line 18 feet from the edge of the

pavement opposite the north and south ent,rances of Highway 140 onto I 55.

From the rime that they were planted to sprlng, Lg7o, these plants

made excellent growth. In the spring of L970, when this pJ.anting was

evaluated, a number of the plants showed symptoms of fertilizer excess.

It was assumed that highway maintenance personnel had so fertj-lized them.

In July of L977, only 18 of the plants''rilere alive, out those remaining are

making good growth.

In spite of the problems with this particular planting, this species

continues to demonstrate that it is a very useful plant for headlight

deterrants and beautification.

E)EERIMENT NO. 3.67 DISCONTINUED

EXPERIMEM NO. 4-67 DISCOMINT]ED
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E)GERIMENT 5-67

Evaluation of Cherry Laurel and Bronze Elaeagnus for use as

Headlight Deterrants.

Planting Date: April 2L, L967

tocation: St. Francis County; at interchange of I 40 and iiighway 1.

At Lhe west entrance of Highway 1 onto T 40, 19 Cherry Laurel (Prunus

caroliniana) were planted in the median in a st,raight line, 10 feet apart

and 18 feet from the pavement edge. At the east entrance of Highway 1 onto

r 40, 2L Bronze Elaeagnus (Elaeagnus pungens rFruitLandir) were planted

6 feet apart in the median in a straight line, 18 feet from the pavement

edge.

The Elaeagnus were slow in getting established, apparently due to a

very compact soil condition. They have, however, during the past year,

made a large amount of growth. The average plant is approximately four

feet talI and they have increased in width sufficiently to cause the

disappearance of open space between plants. A few of the prants are

missing, apparent victims of vehicles.

The Cherry Laurel on the west entrance have not performed very

we1l. 0n1y 8 of 19 are living after four seasons, and the surviving

plants are making very little growth. This particul-ar group of Cherry

Laurel are the poorest of several plantings. This is probably due to

a combination of factors including poor soil, compaeE soil, and lack of

water.

EXPERi.MENT NO. 6-67

Evaluation of Cherry Laurel, Wax Leaf Ligustrum and Black I'lax

Ligustrum as Headlight Deterrants.

t4



Planting Date: April 27, L967

Location: St. Francis County; at the interchange of I 40 and
Highway 38.

At the vrest entrance of Highway 38 onto I 40, 19 Cherry Laurel (Prunus

caroliniana) were planted 10 feet apart, in the medi.an and 18 feet fron

the pavement edge. At the east entrance of Highway 38 onto T 40, 16 Black

trIax Ligustrum (Ligustrum texanum) and 15 Wax Leaf Lj.gustrum (Ligustrum

lueidum) were planted 6 feet apart in the median and 18 feet from the

pavemenE edge.

. After four seasons, only L2 of the 19 cherry Laurel remain. They

have made a moderate amount of growth and performance generally has not

been adequate to make this plant a good one for use as a headlight deterrant.

None of the Ligustrums (Wax Leaf and Black Wax types) have died. They

have made a moderate amount of growth, (about 3 Ll2 feet tall) and seem to

be well established and performing weII.

E)PERIMENT NO. 7-67

Establishment of Yellow Jasmine and Shore Juniper for Erosion Control.

Planting Date: April 28, L967

Loc tion : Lawrence County; approximately 1 ruile east of Smithville
on Highway LL7.

Two replications, each consisting of 10 plants, 5 feet apart in both

directions, of shore Juniper (Juniperus conferta) and Yellow Jasmine

(Jasminum primulinum) were planted on the face of a s1ope.

Al1 of the Jasmines in this planting are dead. They died, for the

most part, after exposure to the winter of 1968. This species is definately

not adapted to locations.in extreme northern Arkansas.

L5



i

only one of the Shore Junipers died (in 1969) but two have been

stolen. The remaining plants have made excellent growth. They have

grolrn to the extent of touchlng one another. Th(a slope l.e especlalLy

undesirable from a plant growth standpoint. It is steep, with extremely

compact type soil, yet the Junipers are performing very well.

EIPERIMENT NO. 8-67

To determine the Suitability of Cherry Laurel, irtax Leaf Ligusgrum"

and Black l^lax Ligustrum for use as Headlight Deterrants.

Planting Dare: May 6, L967

Location: Pulaski County; on I 40, 1 mile west of Morgan Interchange.

Two replications, each consisting of 8 pLants of Wax Leaf Ligustrum

(Ligustrum lucidum) and Black Wax Ligustrum (Ligustrum texanum) and three

replieations, each consisting of L7 plants of cherry Laurel (prunus

caroliniana) were planted in the median 18 feet from the pavement edge.

This planting was made in a shalIow, heavy silt loarn soil underlain

by deposits of broken shale. This site is very droughty and rootpenetration

seems to be difficult. The plants suffer easily from dry weather due to

the low water holding capacity of this soi1.

At the time of this evaluation, all of the Ligustrums were alive.
They have not made good progress, being only about 12 inches taller and

wider than they were at planting time. The poor soil condit,ion is no

doubt the reason for this.

Nineteen of the cherry Laurel (the same number as a year ago) are

sti1l living and are not progressing wetl. They have made very littIe
grohrth.

t6



E)PERIMENT NO. 9-67

To determine the Effectiveness of Shore Juniper and Yellow Jasmine

ln Controlling Erosion.

Planting Date: May L2, L967

Location: Craighead County; Ilighway 63; \.5 miles north of the
junction of Highways 18 and 91.

Three replications, each consisting of L2 plants, of shore Juniper

(JuniPer conferta) and YelLow Jasmine (Jasminum primilinum) were planted

6 feet apart on a badly eroded cut.

A11 of the Jasmines have died, due to cold weather in the winter of

1968. 0n1y one of the Junipers has died, due Eo having been washed out.

The remaining Junipers are progressing very weL1, having made excellent

growth. The soil surface is not completely covered indicating that the

planting interval in tllis experiment (our first with Shore Juniper) was

probably too great.

HGERIMENT NO. 10-67

To Determine the Suitability of Adding "Improved" FiIl to Nerrly

Transplanted Shrubs.

Planting Date: June 9 , L967

Location: Fulton County; Highway 62, 2.0 miles east of Bridge
Log 62 - 13, 11.13.

Four plants of each of the following shrubs were used; two receiving

improved soL]- (LlZ peat moss ar,d L/2 native soil) and the other two re-

ceiving only the native soil from that site.

L7



Scientific Name

Shore Juniper Juniperus conferta
Cherry Laurel Prunus caroliniana
Wax Leaf Ligustrum Llgustrum lucidum
Black Wax Ligustrum Ligustrum texanum
Bronze Elaeagnus Elaeagnus pungens tFruitlandir
Yellow Jasmine Jasmine primulinum

The Jasmines died three seasons ago. Three of the Cherry Laurel have

died this year and the fourth was stolen. Two of the Wax Ligustrums have

died and the other thro were stolen. One of the Black Wax has died and the

other three are making only moderate progress. Three of the Junipers remain

and are making very good growth, the fourth was stolen. A11 of the Elaeagnus

are alive and are also making very good growth.

Although the number of plants of each species in this experiment is

too small for a valid evaluati.on of benefits of adding peat moss to fill

soil, there does not seem to be any advantages to its addition. There

appeared to be no correlation between mortality of plants and the presence

or absence of peat moss.

E)eERIMENT NO. L7-67

To Determine the Effectiveness of Santolina in Controlling Erosion.

Planting Date: July 19 , 1967

Location: Craighead County; Highway 1, just south of the Greene
CounLy line.

Fifty Santolina (Santolina chamaecypari.ssus) were planted three feet

apart on a badly eroded slope.

A11 of the plants are alive and are growing very well. They have

just about made enough gror,rrth to cover the surface of the soil. The stems

bf this plant,lroots where it touches the ground, but there is stiLl some

erosion taking place underneath the canopy of the plants.

18
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DESCRIPTION AND EVALUATION

OF

1968 E)GERIMENTAI PI"ANTINGS



H(PERIMENT NO. 1.68

Discontinued due to poor survival.

EX?ERIMENT NO. 2-68

Discontinued due to poor survival.

EXPERIMENT NO. 3-68

Discontinued due to poor survival.

E)PERIMENT NO. 4-68

Establishment of Spreading-type Evergreen Shrubs for Erosion Control.

Planting Date: March 8, 1968

Location: Sharp County; 3 miles east of Sldney on Highway 58.

Plots consisting of 15 plants of Andorra Juniper (Juniperus horizontalis
tAndorra') and Compact Pfitzer Juniper (J. pfitzeriana rCompacta') were plantecl

5 feet apart on a cut.

In July, 10 of the Andorra Junipers were alive, four were dead and two

had been stolen. Fifteen of Compact Pfltzers were alive, none rilere dead,

but one had been stolen. The remaining plants of both speeies have not

made good growth. This is probably due to the sit,e rather than the adapt-

ability of the planr.

E)GERIMENT NO. 5-58

Establishrnent of Loblo1ly Pine for Erosion Control.

Planting Date: l,Iarch 15, L968

Location: Lawrence County; 0.6 mile west of Bridge Log LL7-2, 4.83.

Three hundred Lob1olly Pine (Pinus taeda) seedlings were planted, using
;

a dibble, approximately 3 feet apart in both dlrections up the face of a cut.

20



The cut on which these seedlings were set, though not seriously

eroded, was.rocky and very droughty. The survivar of these pines is the

same as it was laet year | 76fl. The treee have made considerable growth,

appear to be vigorous and are apparently very well established.

E)PERIMENT NO. 6-58

Discontinued due to high mortalify.

EXSERTMENT NO. 7-68

Discontinued due to high mortality.

HGERIMENT NO. 8.68

Establishment of Lob1o1ly Plne, Fragrant sunac and Rose-acasia for

Erosion Control.

Planting Date: March 29, L968

Location: Hot Springs County; I-30, 0.8 mile south of Saline
county line on east side of highway.

Two hundred and ninety-seven seedling LobloJ-ly Pine (Pinus taeda)

(33 rows across and nine plants up the slope) were planted four feet

apart with a dibble. Ninety-six bare-root Rose-acasia (Robinia hispida)

'and Fragrant Sumac (Rtrus aromati.ca) plants were planted (8 rows across

and 12 plants up) three feet apart in adjacent plots.

Very few of the Sumac and Rose-acasia are alive. Because of this,

they will be disconti.nued as part of this experiment.

Two hundred and nineteen of the pine, or 837( of the pine, are alive.

They have made remarkably good growlh, averaging approxi-matery 5 feet,

in spite of the steeP, rrocky slope on which they have been planted. This

should serve as good evidence that pine should be very useful- and economical

as soil stabili"zers.
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EXPERTMENT NO. 9-68

Establishment of Loblolly pine seedJ.ings for Eroslon control.

Plantins Date: March 29, Lg6B

Location: Craighead County; Highway 1 just south of Greene County
l-ine.

one hundred and flfty Loblolly pine (pinus taeda) were planted

approximately 5 feet apart in both directions, using a dibble, on the

face of a cut

After four stmersr aurvivaL is 512, slightJ-y lower than a year ago.

The trees have not made as much growth as pine in other plantings.

EXPERTMENT NO. 10-68

Establishment of certain vining plants on the Tops of cuts.

Planting Date: March 29, L968

Location: Craighead County; east side of Ilighway 1, one half mile
north of Brookland SchooL.

The object of this experluent was to attempt to get vinlng plants

established in generally good soil at the tops of cuts and study the

effectiveness of theae pJ.ants to trail down and cover the cut, thus

stabilizing the soi1.

Twenty-five plants of llall-fs Eoneysuckle (Lonicera japonica rHa1l's),

Anerican Bittersweet (Clastrus scandens), Goldflane Iloneysuckle (Lonicera

japoni.ca rHeckrotti') and Virginia Creeper (AmeJ.opsis guinquefoLia) were

planted 2 feet apart at the top of the cut.

Bighty-five perceot of the Eal.lrs lloneysuckle and 50 percent of the

Goldflame lloneysuckle are alive. Both species have made moderate growth

but only the Hallrs has run down the cut.
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HGERIMENT NO. 11-68

Establishment of Fragrant Sumac and Rose-acasia for Erosion Control.

Plan ting Date: March 29, L968

Locatlon: craighead county; east side of Highway 63, 1.6 miles west,
of Highway 18 Junction.

This planting consisted originarly of J-00 plants of Rose-acasi_a

(Robinia hispida) and 88 plants of Fragrant Sumac (Rhus aromatica). Both

species were bare-root, l-iners planted 3 feet apart in both directions.

AI1 of the sumac have died (most were destroyed when a water line was

placed over the site). The Rose-acasia has made excellent growth and

stolons developing from original plants rnake counting impossible.

HPERIMEI{T NO. 12-68

Establishment of Spreading type Evergreen Shrubs for Erosion ControL.

Plantins Date: May 3, 1968; July 3, 1968; July 17, 1968

Location: craighead county; west side of llighway 63, 1 mile south
of Bono.

Sixteen plants of each of the seven specigs listed below were included

in this experiment. A11 plants rdere spaced 5 feet apart in both directions.

Common Name Scientif ic Name

*Andorra Juniper
*Shore Juniper

:k*No Common Name
**No Common Name
**No Common Name
**Bar Harbor Juni-per
**t{ilton Carpet Juniper
**Pfitzer Juniper
**Blue Pfltzer

Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus

horizontaLis tAndorrat
conferta
horizontalis t Prostratar
prostrata rVariegatedr
virginiana I Prostratar
horizontalis tBar Harborr
horizontaLis rWiltonit
chinensis rPfitzerlanar
chinensi.s rBlue Pfitzerr

*Balled and Burlap
**Container gror^rn - ga1lon cans

23



A11 of the Junipers above show 1002 survivaL except the Blue Pfitzer

of which 14 plants were stol-en in L969, and Bar Harbor and [Ji1toni. which have

about a 301l mortal{ty rate thls year. The remaining Junipers have made

very good growth this year. They have not groriln sufficiently to cover the

soil surface, but it is anticlpated that they will do so in one more year.

The Bar Harbor and Wiltoni varieties are very dwarf for:urs and cannot

compet,e well with weeds. For this reason they will not be recommended for

general planting.
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DESCRIPTION Ai\iD EVALUATION

OF

1969 EXPERII.{ENTAL PLANTINGS



E)(PERTMENT 1.69

Evaluation of Various Junipers for Erosion Control.

llarrting Date: October 4, L968

Loca.tion: Lawrence Countyi Htghway 117, about 1 mtle south of
Highway 53.

Sixteen plants each of the nine species listed below were used in

this experiment. AlL plants were spaced 4 feet apart in both directions.

Common Name Scientific Name

*Ptltzer Juniper Juniperus chinensis fpfitzerianal
*Blue Pfi-tzet Juniper Juniperus chlnensis rPfitzerianar rglaucal
*Shore Juniper Juniperue conferta**hliltonrs carpet Juniper Juniperus horizontaLis rwiltonir

**Bar Harbor Juniper Juniperus horizontalis rBar Harborl
**Andorra Juniper Juniperus horizontalis tAndorral
**No Common Name Juniperus prostrata rVariegatedr
**No common Name Juniperus virginiana rprostratar
**No comnon Name Juniperus horizontalis rprostratal

*Balled and Burlapped
**Container gror,rn - one gallon

During 1970 and again in 1971, quite a number of plants were stolen

from this experiment. A stolen plant obvi.ously can not be counted as a

dead plant in survival calculations. Because of this, a separate column

was used below. A plant was considered dead if plant parts were found,

and stolen if an empty hole was found.

Juniper Alive Stolen Died Z Survival

Pfitzer

Blue Pfitzer

Shore

Wiltoni

Bar Harbor

Andorra

prostrata VariegaEed

virginiana Prostrata

horizontalis Prostrata

8

6

0

1

0

2

0

0

0

0

0

8

9

1

o

0

4

1

0

5

100

94

100

88

r_00

100

100

100

r.00

15
,:

L4

L6

L2

15

16

1L

26



A11 of Lhe Junipers except varieties Wiltoni and Bar Harbor have

made excellent growth. Bar Harbor and l{iltoni are very dwarf foms and

can not compete well with weeds. A11 others have become very well

established during the past year. The balLed pLants, which were larger

at transplanting time, have made sufficient grorilth to cover the slope.

The container plants are somewhat smalLer, but are naking very good progress.

EXPERII{ENT 2-69

EvaluaEion of Various Junipers for Erosion Control.

Planting Date: October 18, 1968

Location: Hot springs county; r-30, 0.8 miLe south of sal-ine county
line on west side of highway.

Fifteen plants each of the nine species listed below were used j-n

this experiment. The plants rdere spaced 4 feet apart in both directions.

Common Name Scientific Name Z Survival

*Pfitzer Juniper
*Blue Pfitzer Juniper
*Shore Juniper

**l{iltonrs Carpet Juniper
**Bar Harbor Juni.per
**Andorra Juniper
**No Common Name
**No Common Name
**No Common Name

chinensis I Pfit,zeriana I

chinensis rPfitzeriana tglaucat
confert.a
horizontalis rWiltonit
horizontalis rBar Harborr
horizontaLis rAndorral
prostrata rVariegat,edr
virginiana rProstratal
horizontalis tProstratat

Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juni.perus
Juniperus
Junlperus

93
100

80
67
93
73
80
47
87

*Ba1led and Burlapped
**Container grordn - one gallon

A few of the plants in this experiment were stolen during the past year.

Because of this, the system of calculating survival will be the same used as

that in the previous experi.ment
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Juniper Alive Stolen Died Z Survival

Shore

Pfltzer

Blue Pfitzer

I,liltoni

Andorra

prostrata Variegated

virgini4na Prostrata

Bar Harbor

horizontalis Prostrata

L2

9

l_5

1_0

L4

9

9

4

13

93

100

100

67

93

60

60

27

87

2

6

0

0

0

0

0

0

0

1

0

0

5

1

6

6

11

As in experiment L-69, the balled plants, which were l-arger at planting

time, average about 2 feet tall and 4 feet wide. They are effectively controlling

erosion. The container grown shrubs, which were smaLler at planting time,

average about 18 inches ta1l and wide. They are very well established and

progressing well. Note again the poor performence of the very dwarf types,

I{iltoni and Bar Harbor.

E)(PERII'{ENT 3-69

Evaluation of Various Juni-per Specles for Erosion Control.

Planting Date: November 22, L968

Location: Pulaski County; Eighway 65, 5 miles south of its
intersection with I-30.

FifEeen plants each of the four species listed belors were used in thls

experiment. The plants were spaced 4 feet apart in both directlons.

Common Name Scientific Name

*Shore Juniper
**Wiltonrs Carpet Juniper
,crrBar Harbor
**Andorra Juniper

*Balled and Buri-apped
**Container grorln - one gaIlon

2

Juniperus conferta
Juniperus horizontalis
Juniperus horizontalis
Junlperus horizontalis

rwil-toni I

rBar Harborr
t,Andorrat
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This planting is on a very droughty site. In splte of this the plants

are making satisfactory growth. The solI surface has not been covered, but

erosion has been arrested.

EXPERIMEII{T 4-69

Evaluation of Shore Juniper for Erosion Control.

Planting Date: December 6, L96g

Lo r-on : FuLton county; Ilighway 62, 2.7 nlres east of the Baxter
County line.

Twenty-four pJ-ants of Shore Junlper (Juniperus conferta) were planted

4 feet apart on a rocky cut.

None of these plants have died and none have been stolen. They have

just about made enough growth to cover the eurface of the soil.

EXPERIMEM 5-69

Abandoned due to hlgh nortality rate of plants.

EXPERIMEM 6-69

Abandoned due to high plant mortality,

EXPERIMEM 7-69

Evaluation of Pine Seedl_ings for Eroslon Control.

Planting Date: February ZB, Lg6g

Location: rndependence county; on Highway 167, approxlmatery mid-
way between BatesviLle and Cave City.

I\so hundred LoblolJ-y Pine (Pinus taeda) were planted about 5 feet apart

in both directj-ons on a steep, badly eroded cut. At the tine of eval-uation

this year 40 or 20% axe still al-ive. They have made good growth durlng the

pas;t season.
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EXPERTMENT 8-69

This experiment has been terminated, but another one (1-70) has been

planted on some of the same cuts.

EXPERIMENT 9-69

Evaluation of American Bittersweet Vine for Erosion Control.

Planting Date: February 2L, L969

Location: Craighead County; Highway 63; approxirnately one miLe
north of intersection rith Highway 18.

Two hundred and thirty-six American Bittersweet (Clastrus scandens)

were planted on a cut on the east side of the highway.

Survival this year is down to 322 (from 45 last year and 7O% the year

before that). The plants have made only a sma1l amount of growth.

E)GERIMENT 10-69

Evaluation of Various Deci.duous Speci.es for Erosion Control.

This planting was destroyed by the placement of a sub-division entrance

over the site.
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EXPERIMENT NO. 1-70

Establishment of Pine for Erosi.on Control.

PJantins Dare: February. L2, L97O ro Aprtl 24, L9TO

Location: Poinsett county on a geri.es of 18 cuts on Hlghway 1
beEween the Craighead CounEy llne souEh to a pol.nt
approximately one mlle north of the Harrisburg city
linits.

A total of 2005 pine (Pinus taeda) were pJ-anted at various tines from

February L2, L97o, to April 24, L970, on a series of cuts along Highway 1

South. The number of pines on a site varied from 25 to 225. The sites

were marked with foot-long whlte stakes giving the planting date and the

number of pines pLanted. The eeedllngs were planted about 5 feet apart

using a dibble.

A count of surviving pines was made in Auguat LglL, and individual

siEe as well as total survival of alL si.tes was deternined. The average

survivaL for all 18 sites was 56"A (identicaL to l-ast yearts average). The

range over the entire 18 sites varied from 28 to L00Z

The performance of the pines i.n these plantlngs varled considerably.

on the steeper, more droughty slopes, the pines made llttJ-e growth. on the

more favorable slopes, they made considerably more growth. Generally, they

have not made as good a growth as other sLmilar plantings.

Pine, however, continues to be an exceLlent, economical sol1 stabilizer.

EXPERIMEM NO. 2-7O

Establishrnent of Varlous Specles for Erosion Control.

Planting Date: March 6, L97O

Iocation: sharp county; on Hlghway 115, 0.9 mlle west of the Lawrence
County line.



One hundred plants each of Anerican Bittersweet (Clastrus scandens),

Scotch Broom (Cystisus scoparus), Red Osler Dogwood (Cornus stolonlfera),

Dwarf Nlnebark (Physocarpoa opullfolLus nana), and Crorrn Vetch (Coronilla

varia) in pots and root pieces, lrere planted approxLmately 3 feet apart

on a cut.

Survival percentages are glven below:

American Bittersweet 88"A

Scotch Broom 537.,

Dwarf Ninebark 82"/.

Red Osier Dogwood g1,"l

Vetch, pors 962

Vetch, roots 642

Although the plants in this experiment have come through another grow-ing

season with only a slight reduction in survival percentage, they have not

made much growth. The soil surface is not covered, but with adequate grolrth

this should occur

The Crow:n Vetch (both pots and roots) have made fair growth. Although

start.ing Vetch from seed proved unsuccessfuL.

EXPERIMENT NO. 3-70

Establishment of Vari.ous Species for Erosion ControL.

EXPERIMENT NO. 4-70

Establishment of Various Species for Erosion Control.

Planting Date: April 6, LITO

Location: craighead county; Highway 1 North, LlZ mLLe Bourh of the
Greene County llne.
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one hundred plants each of Scotch Broom (Cystisus scoparus), Dnarf

Ninebark (Physocarpos opulifollus nana), Anerican Blttersweet (Castrus

scandens), and 75 pJ.ants of Red 0sier Dogwood (Cornue stolonlfera) and

Bare-root crown vetch (coronilla varla) were planted 3 feet apart on a

steep, rocky cut. Very little growth has been nade by these plants.

Survival percentages are listed below:

Scotch Broom 9"/"

Ihvarf Ninebark 5OZ

American Bittersweet 2,8"/.

Red Osier Dogwood 4L1/,

Crown Vetch O"/"

EXPERI},IENT NO. 5-70

Establishment of Pine for Eroslon Control.

Planting Date: April 8 and L7, L970

Location: Craighead County; llighway 1, approximately Ll2 miJe
south of the Greene County line.

On April 8, 250 seedllng plnes (Pinus taeda) were planted on a cut

on the east side of Highway 1 and on April 1-7, 130 pines were planted on

a cut on the opposite si.de of Highway 1. Al-1 pines were pJ-anted with a

dibble and spaced about 4 to 5 feet apart. Of those planted on Aprll 8,

140 or 567 were alive at the ti-me of this evaluati.on. In the l-ater planting

of April 17, 75 or 57% survived.

Generally, the plants have made very good growth, averaging about 2

feet tall.
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EXPERIMH{T NO. 6-70

Establishment of Pine for Eroslon Control.

PlanEins P,glgl Aprll 10, 1970

Location: Hot Springs County; Interstate 30, approxlmately 0.9
mile south of the Saline County Iine.

A total of 1450 seedling plnes (Pinus taeda) were p]-anted on two

cuts on opposite sides of I-30. Dibbles were used to set the pines about

5 to 6 feet apart. Sixt,een percent of the pines are alive. Thls is only

a 2Z ted,uction from Last yearts count. The low eurvlval is probably due

to the late planting date.

The surviving pines are making good grorrth.

EXPERIMENT NO. 7-70

Establishment of Plne for Erosion Control.

Plantins Date: ApriL LT, L97O

Location: Sharp County; Highway LL5, 0.9 uile west of the Lawrence
County line.

Five hundred pine (Pinus taeda) seedJ-ings were planEed about 5 feet

apart with dibbles on a steep, long and narrow cut along the highway.

Very excellent survival-, 82%, rras obtained. These pines are growing very

well in spite of the highly erodable site.

EXPERIMEM NO. 8-70

Establishment of Bi.ttersweet for Erosion Control.
t,

Plantins Date: April 28, L970

Location: Craighead County; Ilighway 63 west, L Ll4 nile south of
Bono.
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Two hundred bare-root Bittersweet vlnes were planted about 3 feet

apart on a partially sodded h111.

On,Ly 6% of the plants are presently allve. The plante used ln thls

experiment were smal-ler (6-L2 inches) than those used in prevlous yeara.

This may have delayed establ-ishment and ultlnately lovered survival.

EXPERIMENT NO. 9-70

Establishment of Shore Juniper for Erosion Control.

Planting Date: May 8, 1970

Location: I.lhite County; Highway 67, approximately 1 mile north of
Bradford.

Fifty' gal-lon size, container grown Shore Juniper (Junlperus conferta)

were planted about four feet apart on a steep, partially sodded slope.

In August of this year, onlry 27 of the 50 plants were ali.ve. This is
quite high mortallty for Shore Juniper which has shown excelLent survival

in previous experiments. Thls planting site ls very steep, probably making

i-E more droughty and lowerlng the survival percentage.

The remaining plants have nade only a Limited amount of growth.

E)GERIMENT NO. 10-70

Establ-ishment of Shore Juniper for Erosion Control.

Planting Date: June 17, L}TO

Location: sharp county; Highway 115, 0.9 mlle west of the Lawrence
County line.

Fifty' gallon size, container gro!f,n Shore Juniper (Juniperus conferta)

were planted about 5 feet apart on a slope. In August, only 3, or 6%,

had died. The plants were \ilatered about as frequently as those in the

previous experiment. Higher livabil-ity in this experiment is probabl-y due

to a better soil type wiEh greater water holdlng capacity.

The remaining plants have made a moderate amount of growth.
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SECTION III

Economic Aspects in Relation to

Propagation, Establlshment and Cultural

Requlrements of Varlous plants



Economic Aspects in Relation to

Propagation, Establ-ishment and Cultura1

Requiremente of Vatlorra Plantg

The basie economlc requirement of various pLant materials is

the cost of the indivldual pJ.ant; Plant material can be obtained

frorn several sources. The main two are conmrercial, nursery grown

stock and propagation and growing of stock by the user. The cost of

each individual plant whlch ls cournerclally grown w111 vary from year

to year. There will also be a variatlon in eost as the size of the

plants varies. Plant material costs will vary as to whether it is bought

as bare root liners, container grown, or balLed and burlapped. At

this time (L972), the cost of the different planting materials w111

range from approximately $5.50 per thousand for the lob1ol1y pine seed-

Lings to $3.50 pet plant for a 10 inch diameter balLed and burJ.apped

plant. Most of the bare root liners, such as rose-acasia, scotch broom

and crown veteh will cost approximately $40 per thousand plants.

Ttre cost of propagation and growing to planting size by the user

is very difflcuLt to estimate. A greenhouse complex containing a mist

propagation bed must be avai.lable. The cost of the greenhouse will

depend uPon its qize. A rule of thrsrb for greentrouse eonstructlon

woul.d be approximately $15 per square foot for the glass enclosure. The

headhouse wi1L vary ln cost per square foot wlth the type of construction

utilized. Posslbly the smallest greenhouse which should be utillzed

would be a 20 feet by 30 feet glass enclosure with a nlnimum of 15 feet

by 20 feet headhouae. Thi.s cost relationship would probably be enough

to secure a mist propagation bed.
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The next cost would be land which is available to have a nursery

area of sufficient size to grow all of the plants needed. Normally, it

would require approxlmateJ.y 25 equare feet p€r pl6nt for epproxlrnataly

11750 plants per acre. The soil for this site must be carefuJ-ly selected

in order to have soil material whlch can be balled and burlapped.

The greatest cost of this entLre operatlon would be labor. One

professional horticulturist or plant scientlst must be hired for the

operation. Howeverr one great advantage of this arrangement would be

that this professl.onal woul-d be available to supervlse the plantlng of

shrubs along the hlghway rights-of-way. Other labor needed woutrd be of

a non-professional nature, and one fulI-tine employee would probabl-y be

sufficient ln the greenhouse nursery complex.

A reconunendation on the method by whlch the Highway Department

should obtain plantl"ng material-s is that if only a few hundred planrs

are to be utilized, it would be more economical to purchase the plant

material from couunercial sources. However, lf many of this type prants

are to be established on the rlghts-of-w8y, lt may prove more economical

to grohr their own planting stock.

Another economic problem is the cost of establishment of various

plants. No dollar cost figures will be utllized in thls relationship due

to the differences i.n hourly labor cost.

For bare root plantlng material, the labor of two men for one hour

will be required to plant approxlmately 200 plants. Normal-ly, trro men can

plant more than this number, but it must be noted that the planting sites

which are being worked are extremely steep and sloping.
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Container grown and balled and burlapped shrubs will require

approximately 20 minutes of one mants time to dig, prepare the site and

plant each plant. In some extremely poor eLtee, thla wlll requlre a

l-onger time; and ln the better sites, lt may not require as much time.

The following cultural practices are needed: watering, fertlliz-

ing and prunlng. A good estLmation of the time requlred on the Job for

each plant would be approximateLy 10 minutes for each operation. Thls

does not include travel time reguired to reach the pJ-ants or tlme re-

quired to transport water to the slte. It is extremely lmportant to

water the plant material for the first year. The number of times the

plants will require water wiLl vary wlth the amount and timlng of the

rainfall ln the area. It has been found that most sltes will require

rdater at least three.tlmes and ln eome cases as many as six tfines.

Plants are only fertlllzed and pruned once each year.
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General Reconunendatlons for

Preservatlon of Natural Landscape Features

In many sectlons of Arkansas, lre find that our highways ha\re

been deslgned in such a way that rock outcroppings occur along the

right-of-way. It is recormended that thls type of outcropping be

left in lts natural state in order to preserve as much of lt as

possible. If some type of plant material ls utlllzed to cover these

areas, normal weatherlng w111 be speeded rp; and therefore, the erosion

process will increase. The only type of plant materlaL whlch should

becore establlshed in these type6 of areas should be those plant specles

which are seeded into them by naturaL mesns.

A highway rlght-of-way that has wooded areas in the median, as

well as along the outer edge of the rlght-of-way, should be left in its

natural scate. It is recomnended that some type of general fertlllza-

tion program be conducted ln order to stabillze the growth of the wooded

areas. This fertllization program can be accompLished at the eame time

that the.grass area rilays are being fertiLized.

Many times, with a minlmum amount of nowiog, smal1 trees wlLl

begin to grow aLong the right-of-way. Wtren this occurs, and they are of

sufficient distance array fron the rlght-9f-way, the erosl.on control

potentiaL of this type of vegetation is of great value. Very little

maintenance wil-l be required as the t,rees become established.

It is reconrmended that all rock outcroppinga, as well as trees

which are far enough away from the traveled portlon of the roadway, be
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preserved to the fullest extent aloag the highway rights-of-way. This

is one of the better procedures for eroslon control as well as lncreas-

ing and lmproving the appearance of our hlghwaye.
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Statement



Surmary and Inplementation
Statenent

Survey of native species and fertlllty levels of the varlous

aoll group aesoclatlons wlthtn Arkanaaa were conducted with the

folIowing results: (1) Most of the native species found were trees

hrith very few vining or clinglng type plants. The onl-y native

plants found that could possibly be adapted to eroslon control

might be some type of pine or honeysuckle. (2) The fertllity

status of soils along Ehe highways rrere very low ln all of the

major plant nutrients (calclum, phorphorus and potasslum).

The secona pnlse of thie research was to determine the best plant

materials for eroslon control-. Two basic types of material were used,

bare root planting stock and container grown or balled and burlapped.

The best bare root naterials utilized ln this project were IobloIly

pine, rose-acasia, american bittersrileet, scotch broom, dwarf

ninebark, red osier dogwood, crorrt vetch, fragrant sumac,

honeysuckle, ivy, liriope, and certaln types of the creeper plants.

Of the bare root plantings, certain of the species were discounted due

to thelr low rate of survival. Those plant species which showed

promise were pine, rose-acasia, american blttersweet, and scotch

broom.

Many different speclee of low growlng junipers and one species

of jasmine r^rere utilized. The Jasmine could not survive the winEers

along the highway and rras a very poor species. Several of the

junipers were well adapted to the functlon of eroslon eontrol.
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The species showing the best promlse weret PfLtzer; Blue Pfitzer;

Shore; Andorra; a Variegated horlzontali a Prostrate Virginiana;

and a Prostrate hortrontal. One other balled and burlapped specles

that has shown good eroslon control potential was Santolina.

Species such as Elaeagnusr. Gherry Laurel and Llgustrums were

utilized in the medlan for headllght deterrants. A11 species

were falrly wel.l adapted with the exception of the Cherry Laurel.

ImpleqrentetJo! Statement

From the research conducted lt, was found that several plant

species can be adapted to the steeply sloping areas of the highway

rights-of-way. Better livability can be expected from plancing

material that is not of a bare root nature.

Specifications as t,o how far apart each species should be

planted is as follows: Bare root material such as pine, 4 feet in

each direct,ion; container grown or balled and burlapped species

such as shore juniper, 5 feet ln each direction.

tll+



TIIE PI.AMIT.IG AI{D CARB OF TREES
AI{D SHRUBS ON HIGIMAY RIGHIS-OF-WAY

A SUPPLB{EI{I TO THE FINAL REPORT ON HRC-22*

IMRODUqTION

Survival- of newly transplanted woody plants on highway rights-of-way

requires more careful handling and subsequent aftercare than their counter-

parts in a home landscape situation. planting si.tes on rlghts-of-way are

often steep, droughty and rocky. Successful transplantiug ls posslble only

if extra care is taken.

The purpose of this discussion will be to discuss traaeplanting and

care of trees and shrubs with emphasie oa highway plantings.

CARE OF PI,AMS BEF'ORE TRANSPI.ANTING

Bare-root Plants

Arnong the principal causes of death lu transplanted woody plants is

drylng, especially the roots, before transplanting. T'he extent of root

exposure that a plant will survive varles greatly, some tyPes wi.thstandlng

very much more than others. The best results are obtained in all cases

by reducing exposure to a mlnimum. .The roots should be protected with

wet burlap or other molsture holdlng materlal fron the tine that they are

dug, even though it is onJ.y for a few minutes.

*By Dr. A. J. LangJ-ois, Professor of llortlculture, Arkansas State
University.



If for some reason lt should be aecessary to hold plants for some tine

after digging, their roots should be covered wlth solI temporarily, or

heeled-in' until pLantlng tl"me. Ttrle ls usually done by dtgging e trench

large enough to receive the roots. The. plants are placed ln the trench,

usually at an angle, and their roots covered wtth solL. rf the plants

are in bundles, these must be opened and roots separ4ted so that all w111

come in contact with the soi1.

Balled In BurLap Plants

Because the soil- in the balled plant will provide the plant wlth

moisture and piotectlon from drylng out, this class of transplaut w111

require less careful handling than the bare-root ones. If balled plants

can be planted within a few days of receiving fron the nursery, they

can simply be placed on the soil surface and watered as aeeded. If,

however, they will not be planted for au extended perlod or if they

might be subjected to freezlng temperatures, they shoul-d be grouped together

and the balls covered with damp saw dust, wood shavings or some simllar

material.

Container- rown Plant

In recent years, more and more nurseries are producing shrubs and

trees in containers of varlous types and slzes. Like the balled plants,

these are al-so easy to handle before transplantlng. Except for watering,

about the onJ.y precautlon that ls necessary ls exposure to freezing. Thls

can be accomplished in the same nanner as waa described for the bal.led

plants.



SEASON TO TRANSPLAI{T

Bare-root Plants

Declduous plants (those Loslng their leaves in winter) are usually

the onLy ones that are moved bare-root. (An exception is pines from

forest tree nurseries). They are ordinarily moved while dormant, a perlod

from leaf faLl r:ntil just before grolrth starts in sprlng. Ln Arkansas,

bare-root plants can be transplanted any time during this dormant period

as long as soil and weather condltions permit. It is usually considered

best to do so early in the domant perlod glvlng the pJ.ant a longer

period in which root development takes place prlor to the appearance of

leaves in spring.

Balled in Burl-ap Plants

Ball-ed pl-ants should also be transplanted during the dor:mant season,

preferably early durlng this period. They can be transplanted at a later

date than the bare-root ones providlng that ttey were dug durlng the

domrant season. Balled plants t*rlch are transplanted late io the dor:nant

season or even in the early part of the growing season will require extra

care and water and higher mortality can be expected.

ContainergrovJn Pj-ants

This category of plants is undoubtedly the easiest to transplant.

Because Ehe entire root system is held by the container, there ls littLe

or no damage to the roots during transplantLng. Root damage or poor root

development following transplanting, which ls probably the maJor cause of

death or poor performance of the other two types of transplants, ls

generally not a probleur with contalnergrowa plants. Ttrey caa usually be



successfully moved at any time during the dornant or growing season.

It would be more desirable to transplant such plants tn the dormant, season,

but success Ls possible lf the plants are \ratered well untll they are

established.

TRANSPI,AMING ESSEMIALS

Soil Preparation

Ttre soil-s on highway rights-of-way are geaerally not suitable trans-

planting soll-s. Many tines the plantlng elte will be on a deep cut of

exposed sub soil or on a fill also of sub eoll. The transplaoting ttflll"

soiL should be "improved" so that it will have a hlgher rrater holding

capacity and offer a uore physicaLly suitable media for nw roots to develop

in.

"F111" soil can be improved by adding organic matter, usually peat

moss or welL rotted leaves, manure or saw dust, to the native soil on the

site. If the site soil is very rocky or othenrise undesirable, it will

be necessary to haul ln top soil from. some other site. Usually about

Ll4 to U3 organic matter by volrrne ls sufflcient to render a native soil

suitable for transplanting.

Most plants thrive in an almst neutral soll. Soils on Arkansas

highway rights-of-way are generally acid. In addltlon, peat mss is

usually acid also. It may be necessary, then, to add a snall quantlty

of lime to the fill soil.

Mineral fertilizers are not usually added to fllL soll. Ihere is

some danger i+ burning tender, new roota after transplantlng. These,

when needed, may be added on the surface of the eoil at a later tlme.



Preparation of The Hole

For bare-root plants, a hole should be dug sufficiently J.arge to take

all of the roots without doubllng thm back and deep enough so that wLth

two to three inches of improved solI ln the bottom, the plaot w111 stand

at the same depth as in the nursery. Eoles for very smalI plants, such as

pine seedlings, are often made at the tLme of planting (eee figure 1) with

a dibble, sharp shooter, or mattock.

Ttre hole for balled plants and coataiaer-growo plants should be

about half agaln as wide as the dlameter of the ball so that the ball

can be placed readily and also provide enough space for a sultable quantlty

of improved soll around and under the ball aod sti1l have the plaot at the

depth it was before transplantlng.

Proper PLanting

The pJ-ant should be set at the same depth it grew in the nursery.

This is usually not very difficult with bare-root plants, but holes for

larger balled planLs should be carefuLly dug so that the plant will be

set at the proper depth.

Very sma1l pl-ants are often set (see figure 1) by making a slit ln

the soil with a dibbLe, working lt back and fonmrd sufficiently to make

an opening, then placing the pl-ant at the proper depth, after which the tool

is removed and the soil- is firmed around the roots, usually by pressure of

the foot or sometines by another thrust of the tool followed by a push of

the handle in such a manner as to pres6 the soil fi:mly around them.

After placing the larger plant at the proper depth, flue soil should

be worked welL in among the roots (see figure 2). l,lhen the hole ls partially



filled, the soil must, be firmed either by tranplng with the feet or wlth

a blunt stick. Ttre hole should then be filled lrith loose solL. The sol1

should be slmllarly firmed when a balled or contal.ner-grolrn plant l.e

traneplanted (eee flgure 3). 
,

I{rapplng material around baIIed plauts need not be removed unless

it is of a material that w111 not deteriorate rapidly. Materials such as

burlap will- rot easlly and do not have to be removed before transplanting.

Containers such as plastic, metal or wood should be removed. This

is easily acdompllshed by wetting the ba1l, fuvertlng the plant and

striking the edge of the containdr on the edge of a surface, such as a

truck bed. Occasionally cans that are not tapered must be cut from the

ball if they can not be removed as described above.

If the soll is very dry or lf the planting is done late and the

weather is hot, or if the plants are evergreea, rilater shoul-d be applied

before the hole is final-ly filIed. When it has soaked away, the re-

mai.nder of the soil should be replaced.

A basin to receive water, at least as large as the diameter of the

hole, and about three or more inches deep, shouLd be formed around the

base of each newly transplant,ed tree.

Mulching

After plantj.ng, it would be desirable although not eutlrely necessary,

to mulch the plants with trilo or three inches of peat tu)ss or well-rotted

manure, straw or leaves. Ttris wiLl dlscourage the growth of weeds and

he1-p to conserve moisture.

Watering

trltriLe the plant is becoming reestabllshed, it ls inperatlve that an

ample water supply be malntaLned. Brrergreens, because they lose water



by transpiration from the leaves even during the winter, reqqire more

water than deciduous plants. If the natural rainfall is not enough to

keep the ground moist, artlficlal watering must be substituted.

, Proper waterlng la almoet lmpossible, especLally on slopLng ground,

without the use of a basin about the pIant. I{atering ls best done by

pouring on a llttl-e and allowing it to soak ln, repeatlng several times

until the soil is wet thoroughly to the depth of the roots. Wettlng the

surface only is usel-ess.

Improper watering ls probably the maJor cauae of death in newJ-y

transplanted trees and shrubs. Usually lratering is necessary only during

the first growlng season foLlowing transplantlng. However, if the plant

is set ln a drouBhty, or on very compact type soll, watering durlng the

second season may be necessary.

Pruning

After transpJ-anting, 25-30% of the top of deciduous and evergreen

shrubs should be cut back in order to reduce leaf surface to compensate

for root loss. This wilL reduce the water requirement of the plant and

ultimately improve its survival chances.

Deciduous trees are trinmed in the same way and anount that shrubs

are trimmed, The mai.n leader is not removed, but cuts are distributed

throughout the head. ALl cuts are made Just above a Jolnt, or, if a

branch is to be completely removed, it should be cut off flush with the

trunk.

Staking

If therer is a possibility of winds swaying and loosening the

plant, particuJ-arl-y trees, it should be staked. A sinple method is to

drive a hearry stake into the gror:nd a few iaches away from the trunk



(see figure 4) and by use of wire and piece of hose, or with a piece of soft

rope, secure the tree to the top of the stake. lJith taller trees, three

guy wires equidistant around t,he tree (see figure 4) should be used.

MAINTENANCE

Cultivation

shrubs and trees need only be curtivat,ed to eliminate weeds. As

shrubs mature in size, they will become so dense that weeds will not

grow beneath them. After trees have become estabLished and guy wires

removed, mowing will control- weeds.

Chemical Weed Control

Little information is available on the subject of chemical weed

control around shrubs. rn addit,ion, this is a rapidly changing field.

Manufi:.cturers of herbicides should be consulted before they are used on

shrubs and Erees.

l^iatering

Usually tire plau[s wil]- need watering only during the first season

folLovring transpliurting. llowever, if the second season is unusualLy

dry or if the. plants are on a particularl-y droughty site, watering during

the second season 6;u7 b€ necessary.

Fertil. lzing

Fertiliza[:ion r-eqriirements of trrees and shrubs during later years

depend upon the fertility of the soil in which the plants are growing.

If a need for fertilizer becomes evident, as indicated by short and

weak current seasons growth, an appl-ic,'ition of 10-20-10 or some fertLLizex

of a comparable analysis should be app1i,ed.



Shrubs

Fertillzer applications to shrubs, whether it be to an indivldual

plant or a group in a bed, should be made Ln eprlng about the tlme aew growth

Legins. A precise amount of fertllizer required for each pJ-ant is difficult

to establish slnce increaslngly larger shrubs will obvlously regui.re larger

amounts of fertil izer. A rule of thr:mb, however, for average size shrubs,

is approximateJ.y four to six ounces of a 10-20-10 or eimLlar fertiJ-izer,

broadcast unlformly over the sol1 surface beueath the plant.

Trees

Moderate fertiLlzatiou is needed a year after transplanting, asstmiug

the soil is reasonably fertlle and the fill soil was prepared as suggested

previousJ.y.

Complete fertil-izers, euch as 13-L3-13 or a 10-20-10, are commonly used

for trees. Nitrogen is the most, importaat elemeat for trees. use two

pounds of either fertilizer, or a coryarable amount of other analysis, for

each inch diameter of the truqk measured trro to three feet above the

ground.

The besE time to fertilize trees and shrubs is ln late winter to

spring Just before growth starts. The fertillzer may be broadcast on the

surface ln a ring 5-10 feet wide, uader the drlp 1lne (edge of branches).

Pruning
.,. . :: 'r - 

: 
,',.. ,,

Proper pruning of shrube ls esseirtial lf thelr fuIl values are to

be realized. There is a general and erroneous belief that al-l shrubs

must be sheared periodical.ly. such grooning, however, ls not adaptable
,,1

to many shrubs. rt destroys the natural beauty and shape of the plant.



Of the many reasous for pruning shrubs, the folloro'lug are most important:

to renove dead, broken, dlseased branches; to reduce alze; and to coatrol

shape or outline, Generallyr prurlng of plante along the hlghway ehould

consist of removal of only enough branches to fulflIl the obJectlves llsted

above.

Trees

Deciduous trees are prured ln much the same !ilay as descrlbed previously

in the sectlon of pruning netily set plants. Ia addition, dead and brokeo

branches should be remoned cloee to the trunk or other main branches, never

leaving a stub. Care should be taken to malntain the natural shape of the

tree.

' Usually prtgltng is done ln late wl.nter or early epring. However,

some trirmlag, sueh as dead branch removal, can be done at aay tlme of the

year.
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APPENDIX B

GENERAL FERTILIZER AI{D LIME RECOMMENDATIONS

IMRODUCTION:

Analytical chemical data was obtained from soil samplee taken durlng

the first phase of this research proJect. This data lndicated strongly

that a complete fertilizer, which is fairly hlgh in nitrogen, phosphorus

and potassium should be utilized. Lime should be applied to aLL plants

which are transplanted on Arkansas highway rights-of-way. I'lhen transplanting

balled and burlapped or container-grown material, this is the tine when

lime should be applied for best results. Norma1ly, fertlllzer should not

be utilized the firsL year due to the liolted amount of root system.

TYPE, RATE A}.ID TIME OF FERIILIZER APPLICATION:

A compJ-ete rnixed fertlLizer should be used for plant material used

along highway rights-of-way. From soil test data obtained ln this research

project, it was f,ound that the avail-abl-e phosphorus level of all soils

is very Iow. Certain areas of the state are lower than others, buL generally

all are low. The available levels of potassium were found to be only

moderate in most areas. Nitrogen availability, which is estimated from

organi.c matter content, was found to be moderate in the surface saurples

but was low in the subsamples.

From the above data, it is concluded that a complete mixed fertLlLzex

such as 10-20-10 needs to be utilized for fertilization purposes on the

hi ghway rights-of-way.

The rate of fertilizer to be used must be based upon individual plants

because of the variability of size wj-thin each group of plants. ALso the rate

will vary with the Eype of plant, whether it be ground covering or upright

growth. Table 1B lists the amounr of 10-20-10 which should not be exceeded for

various size and growth types of plants.



TABLE 18

Amount of 10-20-10 needed for second and subsequent years maintenance of
various types of woody plants.

Low growing (such as junlper)

Size of plant Pounds fertlli zet pet plant
ants that cover:

A. Approxinately

B. Approximately

C. Approximately

D. Approximately

E. Approxiur,ately

F. 6 or more sq.

1 sq. ft.

2 sq., f t.

3 sq. ft.

4 sq. ft.

5 sq. ft.

fr.

0.03

0.06

0.L2

0.15

0. r.8

0.21

0.05

0.08

0.10

Upright growing (such as Pine and Elaeagnus)

Diameter of stem 6 inches above ground

l-ess than 1 inch

1-3 inches

3-5 inches

G

H

I



The time of fertilizaEion will vary slightly from year t,o year and from

north to south. Ilowever, a general rule would be to fertilize in the southern

half (South of I40) in nrid to late April and those plants north of I40 in

late April to early May.

Method of Application shouLd be by hand due to the small amount needed

and normally the plants will be on tery sloping areas.

RATE AND TYPE LIME TO APPLY 3

The correct time to adjust the pH values and add calcium to the growing

media is when the plants are being t,ransplanted. When container-groum or

balled and burlapped plants are utilized, the lime should be mixed with the

soil-peat mixture which i.s used to cover up the exposed bal1.

Two types of liming materiaL will be suitable f.or the purpose of correcting

the pH values. One type will be regular agrieultural ground limestone

which could be either calcitic or dolomite. Agricultural ground limestone

should be used when large areas are to be lined. It is lower in cost than

the second type of liming material.

The second type of material which can be used to raise the pH values is

hydrated lime (also cal1ed water slaked lime or builders lime). This type of

material is more expensive than agricultural ground limestone, but it is more

convenient to use when only sma1l quantities are required. It can be purchased

in L0 , 20, or 50 pound bags.

The rate of liming material will vary with the various soil association

groups within Arkansas as well as the size of planting site utj.lized. The soil

association groups are listed on the Generallzed SoiL A.ssociation map, State of

Arkansas, which is prepared by the Soil Conservation Service in cooperation

with the University of Arkansas.



Table 28 gives the amount of lime needed to adjust the pII for three

different size planting sites wi.thin the various soil assocj-at,ions. (These

rates are based on the use of one-th{rd of the ntxture belng peat.)

T^ABLE 2B

Rate of limestone for transplanting in the various soil areas of Arkansas

Size
1 x1 x1 1.5fx1.5 xl.5 21 x2 x2

Soil Association

Loessial Hills

Loessial Terraces

Ozark Highland
Sandstone
Limestone

Ozark Highland

Arkansas Valley

Boston Mountain

Ouachita Mountains

Coastal Plain

Delta or Bottom-land

1b. line 1b.

0.4

0.3

0.1

0.6

0. 45

0.15

lb. lime

0.8

0.6

0.2

0.6

0.8

1.0

0.8

0.6

0.6

0.3

o.4

0.5

0.4

0.3

0.3

0.45

0.6

0.75

0.6

0.45

0.45

The amounts of lime recomurended should be repeated at approximately

four to si.x year intervals. The rnethod of applying the second and Later

lime applications will be by placing the lime on the surface and allowing

rainfall to sIowly leach the calcium i.nto the soi1.



SUM},IARY:

A general recommendati.on for fertilizer and 11me use on trees and

'shrubs on hlghway rights-of-way has been suggested. The rate of fertilizer

will vary due to the size of plants which are being fertilized. The

analysis of fertilizer used should be one which has a relatively high

amount of phosphorus in relation to nitrogen and potassium. Limestone

rates varied from one soil associat,ion area to another because of the

basic pH value differences wiEhin Arkansas.

This is only a general recommendation and it is strongly suggested

that if extensive plantings are to be made that soil test Eamples be

obtained from the individual sites, then more specific recommendations

could be made and some fertilizer and lime rates couLd vary within soil

association areas. A1so, lj-me recommendatj-ons are made upon the use of

approximatel-y 30 percent acid peat being util-ized. If peat is not used

the rate of lime should be reduced by approximately one-third.
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