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Many communities in Colorado are
increasingly using non-potable saline
water for irrigating large landscapes, a
practice that has led to rising salinity
issues. When faced with salinity problems
in soil and irrigation water, selecting the
right tree species for planting becomes
crucial. Salts can damage plants in
various ways including direct foliar injury
from salt spray, root osmotic stress that
induces drought stress, and direct toxicity
resulting from the uptake of excessive
toxic ions such as sodium, chloride, and
boron.

Selecting landscape trees that have better
salinity tolerance can reduce or delay salt
damage. Some species of trees and
shrubs are more susceptible and sensitive
to salts, especially after several years of
exposure. Proper species selection at the
time of landscape planning is important to
mitigate the potential negative effects of
salinity in irrigation water. Moreover,
information on the relative salt tolerance
of different landscape plants proves
valuable during landscape renovations,
allowing the replacement of susceptible
plants with better adapted salt-tolerant
species and cultivars.

In order to assess the salt tolerance of
common landscape plants in our region,
we conducted field visits to over 25
landscape sites along the Front Range of
Colorado. These sites had a history of
irrigation with high or marginally high
saline water. During these on-site visits,
we evaluated the health and vigor of
landscape plants, including assessing

foliar damage, shoot dieback, and crown
density. We compared these parameters
with the same tree species grown under
freshwater irrigation in non-saline soil to
assess the salinity impacts and the
degree of these impacts. Thus, we
evaluated the relative salinity tolerance
of commonly grown deciduous and
coniferous trees.

Only trees found and evaluated at
multiple sites are included in this fact
sheet.

We also conducted a literature review to
validate our on-site observations.
Numerous publications exist on salt-
tolerant trees and shrubs, although
many of these studies originate in states
with climates distinct from Colorado's.
It's worth noting that there may be
inconsistencies in salt tolerance
rankings because these can vary based
on whether studies consider aerial
exposure or soil salt exposure.
Additionally, a plant's salt tolerance is
influenced by climatic conditions such as
temperature and humidity, further
contributing to inconsistencies across
lists. Our own on-site observations and
assessments from Colorado landscapes
resolved inconsistencies in the
published scientific literature.
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Quick Facts

The use of non-potable
saline water for irrigating
landscapes has led to
increased salinity problems
for landscape plants.

Selecting and planting trees
that have better salinity
tolerance is crucial when
dealing with salinity
problems in landscapes.

Tables 1 and 2 list the salt
tolerance of conifers and
deciduous trees common to
the Front Range of
Colorado.

Landscape planners,
managers, and
horticulturists will find this
information helpful when
selecting trees for sites
irrigated with saline water.
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Tables 1 and 2 (below) rank relative salt tolerance of
coniferous and deciduous tree commonly planted in urban
and suburban sites along the Front Range of Colorado. In
general, many deciduous trees exhibit higher salt tolerance
than conifers, partly due to the annual shedding of leaves,
which can help remove some salts and reduce salt
accumulation in plants over many years.

Among the coniferous species we studied, junipers
exhibited the highest salt tolerance (Table 1). Pinyon pine
trees displayed moderate tolerance, while Ponderosa pine,
Scotch pine, and Colorado blue spruce were highly
sensitive, experiencing significant decline under saline
water irrigation (Figure 1).

Regarding deciduous trees in our study, Russian Olive
ranked as the most salt tolerant. However, Russian Olive is
a noxious and invasive plant, and is not to be sold or
planted in the state of Colorado. The invasive nature of
Russian Olive likely intensifies under saline conditions.

Figure 2: Salt-affected Littleleaf Linden with thinned crown from
beetle feeding (photo by Y.L. Qian)
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Figure 3: Silver Maple leaves with symptoms of leaf chlorosis and

marginal leaf scorch (photo by Y.L. Qian)

Kentucky Coffeetree was ranked as highly tolerant of
marginal water/saline water irrigation based on visual
evaluation (Table 2). It displayed excellent visual quality
and a healthy appearance at all observation sites. Silver
Buffaloberry (grown as a shrub or a small tree) also
showed high tolerance. Four other species (Honeylocust,
Cottonwood, Green Ash, and Crabapple) were ranked as
tolerant to moderately tolerant of salt.

Catalpa, Ohio Buckeye, and several Oaks were ranked as
moderately tolerant. Littleleaf Linden was found to be
sensitive and prone to leaf scorch, and salt-affected trees
may be more susceptible to feeding damage caused by
Japanese beetles (Figure 2). Silver maple is extremely
sensitive to salt, displaying leaf chlorosis (light green/yellow
color) and marginal scorch of leaves (Figure 3), entirely
dead leaves, and dead branches when grown with saline
irrigation water.

Because stress to trees is cumulative over time and a
stressed tree is more vulnerable to additional pest or
disease problems, choosing the right tree for the situation,
including salt tolerance, is an important part of planning
landscapes that will last into the future.



Table 1: Conifers

Species Name Tolerance to Saline Irrigation Comments

Rocky Mountain Juniper

; Tolerant For relatively dry sites
Juniperus scopulorum
Chlnese Ju.nlper' Tolerant
Juniperus chinensis
. Utah Juniper Tolerant For relatively dry sites
Juniperus osteosperma
Eastern Redcedar
) Lo Tolerant
Juniperus virginiana
Pinyon Pine . .
Tolerant to Moderately Tolerant For relatively dry sites

Pinus edulis

American Arborvitae

Thuja occidentalis Moderately Sensitive

Austrian Pine

) ) Moderately Sensitive
Pinus nigra

Ponderosa Pine

Pinus ponderosa Very Sensitive

Scotch Pine

Pinus sylvestris Very Sensitive

Colorado Blue Spruce

Picea pungens Very Sensitive
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Table 2: Deciduous Trees

Species Name Tolerance to Saline Irrigation Comments

Kentucky Coffeetree

Gymnocladus dioica Very Tolerant

Silver Buffaloberry

Shepherdia argentea Very Tolerant to Tolerant Shrub or trainable into small tree
Willows For relatively moist sites, pest and
. Tolerant . .
Salix spp disease pressure limit use

Honeylocust (thornless)

Gleditsia triacanthos var inermis Tolerant to Moderately Tolerant

Too large for most residential properties,
Tolerant to Moderately Tolerant may be suitable for parks and large
common areas

Cottonwood
Populus deltoides subsp. monilifera

Will require protective treatments for
Tolerant to Moderately Tolerant Emerald Ash Borer; salt-stressed trees
may be more vulnerable to insect attack

Green Ash
Fraxinus pennsylvanica

Crabapple

Malus hybrids Tolerant to Moderately Tolerant

Northern Catalpa

Catalpa speciosa Moderately Tolerant

Ohio Buckeye

Aesculus glabra Moderately Tolerant Prone to leaf margin scorch

Gambel Oak

Quercus gambelii Moderately Tolerant Can have leaf margin scorch in dry sites

English Oak

Quercus robur Moderately Tolerant

Bur Oak

Moderately Tolerant to Sensitive
Quercus macrocarpa

Colorado State University, U.S. Department of Agriculture and Colorado
counties cooperating. CSU Extension programs are available to all without
discrimination. No endorsement of products mentioned is intended nor is

4 © Colorado State University Extension. 11/23. criticism implied of products not mentioned.



Table 2: Deciduous Trees cont’'d

Species Name Tolerance to Saline Irrigation Comments

American Plum

. Moderately Tolerant to Moderately Sensitive
Prunus americana

Cockspur Hawthorn

. Moderately Sensitive to Sensitive
Crataegus crus-galli

Prone to leaf margin scorch; salt-affected
Sensitive trees may be more susceptible to
Japanese Beetle damage

Littleleaf Linden
Tilia cordata

Silver Maple

. Very Sensitive
Acer saccharinum y
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