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(Tamarix ramosissima), also called tamarisk, has

spread throughout the southwest, up the Rio Grande
and Colorado River drainages and throughout the Great
Basin. Saltcedar, which is a facultative phreatophyte, vigor-
ously consumes water, and invades lowlands and riparian
areas where it competitively replaces native grasses, forbs,
shrubs, and trees. It spreads and colonizes along stream
banks, in areas with high water tables, and in seasonal
moist spots in desert regions. It tolerates high amounts of
salt, cold, drought, and flooding.

As saltcedar communities establish, native species are
reduced in number and replaced. The resulting vegetative
communities are much less valuable to livestock and
wildlife than are the original native communities. Pheasant
and songbird species density and total number of birds de-
crease as saltcedar invades and increases in density.
Waterfowl habitat quality and quantity can be reduced by
saltcedar due to reduced forage production and decreased
nesting cover. Use of roads, access areas, and associated
dikes are also adversely impacted by encroaching
saltcedar. Riparian values are also reduced with the inva-
sion of saltcedar.

Saltcedar stands build up large amounts of dry woody
material that is susceptible to fire. In addition, saltcedar has
exceptional fire tolerance and resprouts vigorously after
burning. Saltcedar can increase the frequency of fire, and
fire can increase the density of saltcedar, while reducing
the density and composition of the native community.

There is no universal solution to managing saltcedar.
Total control requires killing all plants and controlling repro-
duction. Mechanical treatment has ranged from chaining to
root plowing and pulling plants up with unacceptable suc-
cess (Kerpez and Smith 1987). Long-term inundation has
been shown to be a somewhat effective means of kill and
control (Kerpez and Smith 1987; Taylor and McDaniel
1997). The effectiveness of alternating livestock grazing
(Hughes 1993), and employment of beavers and insects
(Glausiusz 1996) in reducing the density of saltcedar has
been reported. A number of herbicides have been evaluat-
ed with varying results (Duncan and McDaniel 1997).
Herbicides have been applied to the foliage, stems, the
base of the stump, and the root zone with varying success.
Previous investigation by the authors demonstrated that
saltcedar plants with ruptured bark were substantially more
susceptible to a number of herbicides than were plants with
nonruptured bark. These initial results lead to further inves-
tigation.

Saltcedar control studies employing a number of herbi-
cides were established within saltcedar stands with and
without various types of bark and stem injuries. The stands
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were located three miles southwest of Delta, Millard county,
Utah, where the Sevier River terminates in a wide, gentle-
sloping flood plain. Within the area there were three distinct
age-size class stands of saltcedar; young, mature and old-
decadent, classified according to Brotherson et al (1984).
Separate studies were conducted within each of these
three age classes. Soils were poorly drained, silty, clay
loam. Herbicides and rate employed were Spike 20P
(Tebuthiuron Al 20%), Roundup (Glyphosate Al 59%, 4 ta-
blespoons per gallon), Weedmaster (2,4-D and Dicamba Al
51%, 1 tablespoon per gallon), 2,4-D (Al 65%, 8 table-
spoons per gallon), and Tordon 22k (Picloram Al 24.4%, 2
teaspoons per gallon).

Approach

Older-aged plants

Spike 20P pellets were applied in mid November 1990 at
four rates (0, 6, 18, and 30 pounds per acre) to four older
saltcedar stands. Spike was applied to five 16 ft.> randomly
selected plots per rate per stand. Two stands were burned
by wildfire eight months later (July). Individual saltcedar
plants within each plot were evaluated prior to application,
one year and two years (Table 1) following treatment.
Understory vegetation of treated plots was evaluated three
years following application (Table 1).

Mature plants

Randomly selected, mature saltcedar plants were individ-
ually exposed to one of six different mechanical treatments;
1. scraping less than 1 square inch of bark off two stems
per plant; 2. prune all stems off at 8 inches above ground
level; 3. prune 3/4 of all stems off at 8 inches above ground
level; 4. prune 1/2 of all stems off at 8 inches above ground
level; 5. prune 1/4 of all stems off at 8 inches above ground
level; and 6. control—no stem pruning or bark disturbance.
One of three herbicides; Roundup, Weedmaster, or 2,4-D

Table 1. Older-aged plant mortality and live understory. Percent
of older-aged saltcedar plants dead two years following treat-
ment with Spike 20P (tebuthiuron) and percent live ground
cover of understory species three years following herbicide ap-
plication.

Pounds of Spike 20P per Acre

Control 6 Ibs. 18 Ibs. 30 Ibs.
........... (%) ====-==----
Saltcedar death
two years post treatment 12 61 79 94
Live understory
three years post treatment 76 35 8 6
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Table 2. Mature plant mortality. Percent of mature pruned or de-
barked saltcedar plants that were dead two years following
pruning or debarking and herbicide application.

Herbicide Treatment'
Stem pruned? Debarked® Control*
------------------- (%) ==
Roundup 76 59 1
Weedmaster 90 91 2
2,4-D 95 95 2

1Average percent kill on three treatment application dates. No significant differ-
ences in percent kill between treatment dates (June—84%, July—84%,
November—85%) with pruned and debarked stem.

Average percent kill of 4 pruning treatments. No significant difference between
the four pruning treatments.

Less than 1 square inch of bark removed from each of two stems per plant.
“Herbicides but no pruned or debarked stems.

was applied in association with each of the mechanical
treatments. On each of three different dates (the first week
of June, July and November 1991) four plants were ex-
posed to each mechanical treatment-herbicide combina-
tion. Herbicides were applied to saturation to bark injury
areas or pruned stem ends within one hour of bark removal
or pruning. Two years following treatment (Table 2), individ-
ually treated plants were rated as dead or alive.

Young plants

Within a young, even aged saltcedar stand 45- 16 ft.2
plots were identified. On each of three dates (June 20, July
12, and November 6, 1991) one third of the plots were ran-
domly selected and all plants within each plot were cut off 8
inches above the ground level with a chain saw. Four herbi-
cides; Weedmaster, 2,4-D, Tordon 22k , Roundup, and
control - no herbicides were each applied to three randomly
selected 16 ft.2 plots that had all plants cut off within the
last hour. Plants were evaluated as to their status; dead or
alive, one and two years following treatment (Table 3).

Discussion

On poorly drained, silty clay soil, percent of saltcedar
plants killed varied with herbicide, pruning and bark injury,
date of application, and age of saltcedar plants. Twelve
percent of older, untreated saltcedar plants died of natural
causes in two years, whereas, only 1 to 2 percent of young
and mature saltcedar untreated plants died during the
same period.

Table 3. Young plant mortality. Percent of young saltcedar plants
dead two years following 100% stem pruning and spraying with
one of four herbicides on three dates.

Herbicide f ning an icide Application
June July Nov. Ave.
---------------- (%) ===emmmm e a s

Weedmaster 57 23 54 45

2,4-D 48 29 59 45

Tordon 91 86 51 76

Roundup 7 74 7 7

Control—prune, 2 1 1 1

no herbicide

pounds per acre of Spike 20P (tebuthiuron).

Older-aged plants

Older-aged saltcedar plants did not show any visible ef-
fect from the herbicide Spike, for the first seven to eight
months following application. By 12 months, death was ap-

Fig. 2. Saltcedar plant two years following less than 1 square inch

of bark removed from two stems and injured area sprayed with
2,4-D.
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Fig. 3. Saltcedar plants two years following one fourth of stems re-
moved and stem ends sprayed with 2,4-D.

parent. Up to 30 percent of plants that
appeared dead resprouted 16 months
following application. All resprouted
plants were, however, dead by the end
of the second growing season (Table
1). The manufacturers recommended
rate of 6 pounds per acre for woody
plants resulted in 61 percent kill two
growing seasons following application
(Fig. 1). By increasing the rate three
and five times, percent kill was in-
creased to 79 and 94 percent respec-
tively. Understory vegetation, primarily
inland saltgrass (Disticlis spicata) and
annual kochia (Kochia scoparia), den-
sity was reduced by more than 50%
with the light (6 Ibs./A) treatment, and
by over 90% with the two heavier
treatments. There was no difference in
percent kill of saltcedar plants between
spike treated burned and non-burned
stands. Spike adversely affected un-
derstory species for up to three years
following treatment.

Mature plants

Treated mature plants showed no significant difference in
the percentage of plants killed with regard to number of
stems removed or bark removed. What appears to be im-
portant is whether the bark is injured or not. For any of the
herbicides to be effective, stem bark had to be injured. The
amount of bark injuries to a plant did not need to be great.
Scraping less than 1 square inch of bark off two stems per
plant (Fig. 2), and applying the herbicide to the scraped
areas resulted in death. Herbicides applied to various num-
ber of cut off stem stumps (Fig. 3) and to scrapped open-
ings in the bark resulted in similar kill rates. Roundup was
the least effective (67% kill) (Table 2) of the herbicides
evaluated. Weedmaster, Tordon, and 2,4-D all resulted in
over 91% kill of barked or stem cut plants with June, July,
or November application dates.

Young plants

Young saltcedar plants (Table 3) were less susceptible to
stem pruning and herbicide treatments than were mature
plants treated in the same manner (Table 2). Roundup had
little effect (7% kill) on young plants, cut off and treated in
June, July or November. Kill of young plants was somewhat
variable with Weedmaster (45%), 2,4-D (45%) and Tordon
(76%). More kill resulted from June application (Fig. 4.)
than from November or July application dates. July was the
least effective time of application.

Higher percent kill of saltcedar can occur when stem bark
is disturbed prior to herbicide applications. Individual plants
could receive bark injuries with a shovel, ax, pulaski, chain
saw, etc. Complete stands and individual plants can re-
ceive bark and stem injuries and breakage when treated

Fig. 4. Young-aged saltcedar stand two years following pruning with a chain saw and
sprayed with 2,4-D in June.
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Fig. 5. Disk chain being pulled through a saltcedar stand prior to green-up to inflict bark
injury and stem pruning. Stand was then aerially sprayed with 2,4-D.

with an anchor chain, disk chain (Fig. 5), disk or rotobeater
and then sprayed with the appropriate herbicide.

Literature Cited

Brotherson, J.D., J.G. Carman, and L.A. Szyska. 1984. Stem-di-
ameter age relationships of Tamarix ramosissima in Central
Utah. J. Range Manage. 37:362-364.

Duncan, K.W. and K.C. McDaniel. 1997. Saltcedar (Tamarix
spp.) management. /n: Abstracts 50th annual meeting Society
for Range Management, Rapid City, South Dakota. 1997
February 16-21. p. 51-52.

Glausiusz, J. 1996. Trees of salt: tamarisk trees are changing the
Western landscape—drying up rivers and choking off native
trees: can beavers and bugs put a stop to all that? Discover; Vol
17, no. 3 (March 1996): p. 30, 32.

Hughes, L.E. 1993. “The devils’ own"—Tamarisk. Rangelands
15:151-155.

Kerpez, T.A. and N.S. Smith. 1987. Saltcedar control for wildlife
habitat improvement in the southwestern United States. U.S.
Fish and Wildl. Serv. Resour. Publ. 169. 16 pp.

Taylor, J.P. and K. McDaniel. 1997. Restoration of saltcedar in-
fested floodplains. /n: Abstracts 50th annual meeting Society for
Range Management, Rapid City, South Dakota. 1997 February
16-21. p. 51-52.

Trade Names

The use of trade, firm, or corporation names in the paper is for informa-
tion and convenience of the reader. Such use does not constitute an official
endorsement or approval by the State of Utah, Division of Wildlife
Resources or the U.S. Department of Agriculture of any product or service
to the exclusion of others that may be suitable.

Herbicide Precautionary Statement

This publication reports research involving herbicides. It does not contain
recommendations for their use, nor does it imply that the uses discussed
here have been registered. All uses of herbicides must be registered by ap-
propriate State and/or Federal agencies before they can be recommended.
Herbicides can be injurious to human, domestic animals, desirable plants,
and fish or other wildlife if they are not handled or applied properly. Use all
herbicides selectively and carefully. Follow recommended practices for the
disposal of surplus herbicides and herbicide containers.
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