
 
 
 
 
 
 
 

Predicting invasive plant response to climate change: Prioritization and mapping of new 
potential threats to Alberta’s biodiversity 

 (Chai et al. 2014) 
 

Supplemental Information: Alberta non-native plant invasiveness ranking form 
(Adapted from Carlson et al. 2008) 

 
Full report available at http://www.biodiversityandclimate.abmi.ca 

 
Scientific name: 
 

Tamarix chinensis (much hybridisation with Tamarix ramosissima.  
Thus, this ranking can be considered for both species)  

Common name: 
 

Tamarisk, Chinese/saltcedar 
Assessor:  
 

Shauna-Lee Chai 
Reviewers: 
 

Tom Dudley 
Date: 
 

November 29, 2013 
 
Outcome score: 

A. Climatic Comparison 
This species is present or may potentially establish in the following natural regions: 
 
 Collected in Alberta 

regions 
CLIMEX similarity in 
1975 

CLIMEX similarity 
in 2050 

Boreal No 0.826 0.886 
Parkland Yes (GBIF) 0.939 0.889 
Foothills No 0.846 0.846 
Grassland Yes 0.885 0.878 
Rocky Mountains No 0.736 0.757 
Shield No 0.706 0.788 
*present in gardens as ornamentals in Edmonton, Calgary, Medicine Hat and 
greenhouse/nurseries in Southern Alberta (Kimmel pers.comm.) 

B. Invasiveness Ranking   Total (Total answered1 points possible)         Total score 
1. Ecological impact 40(40) 40 
2. Biological characteristic and dispersal ability 25(25) 21 
3. Ecological amplitude and distribution 25(25) 21 
4. Feasibility of control 10(10) 5 

Outcome score 100(100)b a87 
Relative maximum score2 87 Extremely Invasive 
1For questions answered “unknown” do not include point value for the question in parentheses for “Total 
answered points possible.” 
2Calculated as a/b x 100. 
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A. Climatic Comparison: 
1.1 Has this species ever been collected or documented in Alberta? 

xYes – continue to 1.2 
__ No – continue to 2.1 
Which natural region has it been collected or documented (see inset map)? Proceed to section 
B. Invasiveness Ranking. 
__Boreal 
__Rockies 
x Grassland 
__Foothills 
x Parkland (central parkland) 
__Shield 
 
 

Documentation: 
Sources of information: ANPC Rogues gallery, ACIMS, PLANTS database, GBIF. Tamarix drops out 
with increasing elevation, just as it does with increasing latitude and it is not likely to be able to survive in 
Rocky Mt habitats of Canada because of the combined environmental conditions of both elevation and 
latitude. It is also extremely unlikely to survive under boreal conditions, not because of temperature but 
because the conditions are not suitable for seed germination and establishment (Dudley pers. comm.). 
 
2.1 Is there a 70 percent or higher similarity (based on CLIMEX climate matching) between climates 
anywhere the species currently occurs and  
a. Boreal -Yes 
b. Rockies  -Yes 
c. Grassland -Yes 
d. Foothills -Yes 
e. Parkland -Yes 
f. Shield  -Yes 
 
 
-If “no” is answered for all regions, reject species from consideration 
 
Documentation: 
Sources of information: 

B. Invasiveness Ranking 
1. Ecological Impact 

1.1 Impact on Natural Ecosystem Processes 
a. No perceivable impact on ecosystem processes       0 
b. Has the potential to influence ecosystem processes to a minor degree  

(e.g., has a perceivable but mild influence on soil nutrient availability)     3 
c.  Has the potential to cause significant alteration of ecosystem processes (e.g., 

increases sedimentation rates along streams or coastlines, reduces open water  
that are important to waterfowl)           7 
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d. May cause major, possibly irreversible, alteration or disruption of ecosystem 
processes (e.g., the species alters geomorphology; hydrology; or affects fire 
frequency, altering community composition; species fixes substantial levels of 
nitrogen in the soil making soil unlikely to support certain native plants or more 
likely to favor non-native species)            10 

u.    Unknown 
 Score: 10 

Documentation: The high evapotranspiration rates of saltcedar can lower the water table and alter the 
floristic composition in heavily infested area (Anderson 1982).  
 
Tamarix increases the frequency, extent and intensity of riparian wildfire (Drus et al. 2012).  Tamarix is 
highly flammable, both when green and when deciduous because dry foliage remains on the plant, while 
native riparian plants are generally intolerant of fire so are damaged or destroyed when riparian areas 
burn, while Tamarix grows back readily following fire. Evapotranspiration increased (Tamarix approx 
double the transpiration rates of native veg because of increased leaf surface area – Sala et al.1996) and 
attendant groundwater reduction. Channel narrowing and both erosion and deposition from dense cover 
(Graf 1982)  
  Identify ecosystem processes impacted:  
  Rationale: 
  Sources of information:  
 

1.2 Impact on Natural Community Structure 
a. No perceived impact; establishes in an existing layer without influencing its         

structure               0 
b. Has the potential to influence structure in one layer (e.g., changes the density       

of one layer)              3  
c. Has the potential to cause significant impact in at least one layer (e.g., creation      

of a new layer or elimination of an existing layer)          7 
d. Likely to cause major alteration of structure (e.g., covers canopy, eradicating  

most or all layers below)             10 
u. Unknown 

 Score:10  
Documentation: In Bosque del Apache National Wildlife Refuge on the Rio Grande River, saltcedar 
occurs as a community dominant and in dense subcanopy zones under Rio Grande cottonwood, along 
with Goodding willow, mule's fat, stretchberry (New Mexico privet), desert false indigo (Amorpha 
fruticosa) and Russian-olive. Durkin and others describe several community types in the upper and 
middle Rio Grande watershed in which saltcedar is dominant or codominant (Ellis 2001). Only xeric 
species or halophytes can tolerate the understory environment of saltcedar (Brotherson et al. 1984). In 
much of the Utah Lake area saltcedar forms almost pure stands, and it is the most widespread introduced 
species around the lake. Eight of the 13 prevalent species in saltcedar communities are non-native 
(Brotherson et al. 1984). 
 
Tamarix dominance is associated with reduced diversity of native plants and greater area in bare substrate 
in the Virgin River floodplain in Nevada, and mechanical tamarisk control has facilitated modest recovery 
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of native species…but mechanical treatments also tend to promote other non-native plants that respond 
positively to soil disturbance – Ostoja et al., in press 
 
Reduces aquatic invertebrate populations because foliage that falls into stream as organic litter, albeit 
relatively high in nutrient (N) content, is readily broken down by physical processes in streams so is not 
available for as long a period as native litter types (Going and Dudley 2008). 
  Identify type of impact or alteration: 
  Rationale: 
  Sources of information: 
 

1.3 Impact on Natural Community Composition 
a. No perceived impact; causes no apparent change in native populations      0 
b. Has the potential to influence community composition (e.g., reduces the  

number of individuals in one or more native species in the community)       3 
c. Has the potential to significantly alters community composition (e.g., produces  

a significant reduction in the population size of one or more native species in  
the community)               7 

d. Likely to cause major alteration in community composition (e.g., results in the 
extirpation of one or several native species, reducing biodiversity or change the 
community composition towards species exotic to the natural community)      10 

u.    Unknown 
                    Score: 10 

Documentation: forming essentially monotypic stands 
  Identify type of impact or alteration: 
  Rationale: 
  Sources of information: 
 

1.4 Impact on higher trophic levels (cumulative impact of this species on the animals,  
fungi, microbes, and other organisms in the community it invades) 
a. Negligible perceived impact          0 
b. Has the potential to cause minor alteration        3 
c. Has the potential to cause moderate alteration (minor reduction in  

nesting/foraging sites, reduction in habitat connectivity, interference with  
native pollinators, injurious components such as spines, toxins)      7 

d. Likely to cause severe alteration of higher trophic populations (extirpation or 
endangerment of an existing native species/population, or significant reduction  
in nesting or foraging sites)            10 

    u. Unknown 
                  Score:10  

Documentation: Dense infestations have dried up springs and pools in California and New 
Mexico, eliminating habitat for fish and other animals (Duncan and McDaniel 1998). Less 
palatable to grazing animals than the native species (Horton 1977). Reduced native fish 
abundance in desert stream via reduction in aquatic invertebrates and  
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Increasing dominance is associated with decline in avian biodiversity. Tamarix stands do not 
support small mammal (Longland ) and herptile (Bateman ) populations at the same level as 
native vegetation and provide fewer food resources to wildlife. Tamarix invasion is listed by the 
U.S. Fish & Wildlife Service as one of the factors causing endangerment of numerous species, 
including SW willow flycatcher, yellow-billed cuckoo, and many other species – its abundance 
in western riparian areas, which are almost the most degraded yet important for biodiversity, is 
considered a major cause of riparian species declines (Dudley and DeLoach 2004). 
Tamarisk also changes microbial assemablages and reduces potential for native species 
establishment – Meinhardt & Gehring 2012. 
  Identify type of impact or alteration: 
  Rationale: 
  Sources of information: 
          Total Possible:40 
           Total:40 
 
 
 

2. Biological Characteristics and Dispersal Ability 
2.1 Mode of reproduction  

a. Not aggressive reproduction (few [0-10] seeds per plant and no  
vegetative reproduction)         0 

b. Somewhat aggressive (reproduces only by seeds (11-1,000/m2)       1 
c. Moderately aggressive (reproduces vegetatively and/or by a moderate  

amount of seed, <1,000/m2)           2 
d. Highly aggressive reproduction (extensive vegetative spread and/or  

many seeded, >1,000/m2)         3 
         u.  Unknown 
                       Score:3  

Documentation: Mature saltcedar plants are capable of producing 2.5 x 108 seeds per year 
(Stevens 2002). 17/cm2 reached the soil surface in a dense saltcedar stand over 1 growing season (Warren 
and Turner 1975). Also mature tamarisk plants reproduce vegetatively by adventitious roots (Brotherson 
and Field 1987) 

  Describe key reproductive characteristics (including seeds per plant): 
  Rationale: 
  Sources of information: 
 

2.2 Innate potential for long-distance dispersal (bird dispersal, sticks to animal hair, buoyant 
fruits, wind-dispersal) 
a. Does not occur (no long-distance dispersal mechanisms)         0 
b. Infrequent or inefficient long-distance dispersal (occurs occasionally  

despite lack of adaptations)             2 
c. Numerous opportunities for long-distance dispersal (species has  
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adaptations such as pappus, hooked fruit-coats, etc.)          3 
u. Unknown 

Score:3  
Documentation: Saltcedar seeds have small hairs on the apex of the seed coat and are readily dispersed by 
wind and water (Merkel and Hopkins 1957). 
  Identify dispersal mechanisms: 
  Rationale: 
  Sources of information: 
 

2.3 Potential to be spread by human activities (both directly and indirectly – possible 
mechanisms include: commercial sales, use as forage/revegetation, spread along 
highways, transport on boats, contamination, etc.) 
a. Does not occur          0 
b. Low (human dispersal is infrequent or inefficient)        1 
c. Moderate (human dispersal occurs)          2 
d. High (there are numerous opportunities for dispersal to new areas)             3 
u. Unknown 

        Score:2  
Documentation: human dispersal is not very important for Tamarix, and it is not used in revegetation 
projects nor forage or other applications, although limited sales of some horticultural varieties are still 
conducted via the nursery industry and have potential for escape into natural environments – genes from 
horticultural types are present in wild populations (Gaskin and Kazmer 2009). There is little or no 
potential for seed or propagule transport by humans as seed viability is extremely short and sensitive to 
desiccation or damage. However, it is human alteration of riparian and wetland systems through various 
mechanisms that facilitates spread of Tamarix 
  Identify dispersal mechanisms: 
  Rationale: 
  Sources of information:  
 
2.4 Allelopathic 

a. no         0 
b. yes         2 
u. unknown 

                  Score:2 
Documentation: Tamarisk accumulates salt in special glands in its leaves, and then excretes it onto the 
leaf surface. Foliage of saltcedar is often covered with a bloom of salt. These salts accumulate in the 
surface layer of soil when plants drop their leaves. As surface soils become more saline over time, 
particularly along regulated rivers that are no longer subjected to annual flooding and scouring, 
germination and establishment of many native species become impaired (Busch and Smith 1995). 
  Describe effect on adjacent plants: 
  Rationale: 
  Sources of information:  
 

2.5 Competitive ability 
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a. Poor competitor for limiting factors     0 
b. Moderately competitive for limiting factors     1 
 c. Highly competitive for limiting factors and/or nitrogen fixing ability 3 
 u. Unknown 

     Score:3 
Documentation: Saltcedar can obtain water at lower plant water potential and has higher water use 
efficiency than native riparian trees. The ability of tamarisk to closely regulate photosynthesis and leaf 
conductance during drought increases its survivability and competitive ability in arid and semiarid 
rangelands (Busch and Smith 1995). 
 Evidence of competitive ability:  
 Rationale: 
 Sources of information:  
 

2.6 Forms dense thickets, climbing or smothering growth habit, or otherwise taller than the surrounding 
vegetation 
 
a.    No                          0 
b.    Forms dense thickets                                                                                                     1 
c. Has climbing or smothering growth habit, or otherwise taller than the surrounding  

vegetation                                                                                                                      2 
u.    Unknown 

Score:2 
Documentation: In many systems can represent close to 100% of vegetative cover, particularly owing to 

massive germination events following flood scouring of riversides, receding lake margins, etc. – 
Shafroth et al. 2005 

  Describe growth form:  
  Rationale: 
  Sources of information:  

 
2.7 Germination requirements 

a. Requires open soil and disturbance to germinate     0 
b. Can germinate in vegetated areas but in a narrow range or in special conditions           2 
c. Can germinate in existing vegetation in a wide range of conditions                               3 
u.    Unknown 
          Score:0 

Documentation: Germination requires direct contact with water or extremely high humidity, and is very rapid 
(<24 hours). Seeds require a moist, fine-grained (silt or smaller particle size) substrate for germination 
(Merkel and Hopkins 1957). It does not germinate well in vegetated areas, or if it does, it is readily 
outcompeted by existing plants – requires open substrate 

  Describe germination requirements:  
  Rationale: 
  Sources of information:  
 

2.8 Other species in the genus invasive in Alberta or elsewhere 
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a. No          0 
b. Yes          3 
u. Unknown 

   Score:3 
 

Documentation: Tamarix ramosissima, Tamarix parviflora. Species is hybridising. 
  Species: 
  Sources of information:  
 

       2.9 Aquatic, wetland, or riparian species 
     a. Not invasive in wetland communities      0 

b. Invasive in riparian communities      1 
     c. Invasive in wetland communities      3 
     u. Unknown 

Score: 3 
Documentation: Once established along the major drainages, tamarisk successfully invaded outlying ephemeral 

water courses, isolated marshes, and springs via its windblown seeds and possibly due to occasional 
plantings (Graf 1982). Increased evapotranspiration due to the invasion of Tamarix in the United States 
costs an estimated $65–180 million per year in reduced municipal and agricultural water supplies. In 
addition to raising water costs, the presence of sediment-trapping Tamarix stands has narrowed river 
channels and obstructed over-bank flows throughout the western United States, increasing flood damages 
by as much as $50 million annually (Zavaleta, 2000) 

  Describe type of habitat: 
  Rationale: 
  Sources of information: 

Total Possible:25 
Total:21 

3.  Distribution 
3.1 Is the species highly domesticated or a weed of agriculture 

a. No             0 
b.  Is occasionally an agricultural pest         2 
c.  Has been grown deliberately, bred, or is known as a significant agricultural pest   4 
u.  Unknown 

     Score:4  
 
Documentation: introduced for sale as an ornamental shrub and a windbreak species (Tellman 

1997) 
  Identify reason for selection, or evidence of weedy history: 
  Rationale: 
  Sources of information: 
 

3.2 Known level of ecological impact in natural areas 
a. Not known to cause impact in any other natural area       0 
b. Known to cause impacts in natural areas, but in dissimilar habitats and      
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climate zones than exist in regions of Alberta       1 
c. Known to cause low impact in natural areas in similar habitats and climate  

zones to those present in Alberta         3 
d. Known to cause moderate impact in natural areas in similar habitat and  

climate zones           4 
e. Known to cause high impact in natural areas in similar habitat and climate  

zones            6 
u.   Unknown 

                Score:6 
 
Documentation: Tamarisk is a problem in many natural areas and state and national parks and 

monuments in the western U.S. (Loope et al. 1988) 
  Identify type of habitat and states or provinces where it occurs: 
  Sources of information: 
 

3.3 Role of anthropogenic and natural disturbance in establishment 
a. Requires anthropogenic disturbances to establish            0 
b. May occasionally establish in undisturbed areas but can readily establish in           

areas with natural disturbances              3 
c. Can establish independent of any known natural or anthropogenic disturbances      5 
u.    Unknown 

Score:3 
 
Documentation: Tamarisk communities are frequently associated with past disturbances and/or 

changes in historic disturbance regimes (Dudley et al. 2000) 
  Identify type of disturbance: 
  Rationale:   
  Sources of information:  
 

3.4 Current global distribution 
a. Occurs in one or two continents or regions (e.g., Mediterranean region) 0 
b. Extends over three or more continents     3 
c. Extends over three or more continents, including successful introductions in 

arctic or subarctic regions       5 
    u.   Unknown 

Score:3 
Documentation: N. America, Africa, Europe, Asia 
Describe distribution:  

  Rationale: 
  Sources of information:  

3.5 Extent of the species Canada range and/or occurrence of formal state or provincial listing 
a. 0-5 percent of the states/provinces              0 
b. 6-20 percent of the states/provinces          2 
c. 21-50 percent, and/or state/province listed as a problem weed  
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(e.g., “Noxious,” or “Invasive”) in 1 state or Canadian province       4 
d. Greater than 50 percent, and/or identified as “Noxious” in 2 or more states or  

Canadian provinces            5 
u.  Unknown 

Score:5 
 
 

Documentation: Noxious in California, Nevada, Arizona, Colorado, Montana, New Mexico, 
North Dakota, South Dakota, Taxas, Wyoming (USDA PLANTS) 

  Identify provinces invaded: 
  Rationale: 
  Sources of information:  

Total possible:25 
Total:21 

4. Feasibility of Control 
4.1 Seed banks 

a. Seeds remain viable in the soil for less than 3 years    0 
b. Seeds remain viable in the soil for between 3 and 5 years   2 
c. Seeds remain viable in the soil for 5 years and more    3 
u.   Unknown 

Score:0 
 

Documentation: Tamarisk seeds are short-lived-few days, and do not form a persistent seed bank.  
Identify longevity of seed bank   
Rationale: 
Sources of information:  
 

4.2 Vegetative regeneration 
a. No resprouting following removal of aboveground growth   0 
b. Resprouting from ground-level meristems     1 
c. Resprouting from extensive underground system    2 
d. Any plant part is a viable propagule      3  
u.    Unknown  
         Score:1 

Documentation:Resprouts after top-kill (Brotherson and Dean 1987) 
Describe vegetative response: 
Rationale: 
Sources of information: 
 

4.3 Level of effort required 
a. Management is not required (e.g., species does not persist without repeated 

anthropogenic disturbance)             0 
b. Management is relatively easy and inexpensive; requires a minor investment in     

human and financial resources             2 
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c. Management requires a major short-term investment of human and financial 
resources, or a moderate long-term investment           3 

d. Management requires a major, long-term investment of human and financial 
resources                4 

u.   Unknown 
Score:4 

Documentation: Once tamarisk is well established it is very difficult and expensive to control, as 
any stress imposed by control methods (e.g. fire, herbicides, and cutting) increases flowering and seed 
production; and the entire root system must be killed in order to prevent sprouting. Monitoring, 
prevention, early detection and local eradication remain the most effective approach to controlling 
tamarisk (Chen 2001). ). Tamarix chinensis/ramosissima has also been the target of a multi-million dollar 
biological control program that led to establishment of a specialist beetle, Diorhabda spp., in many U.S. 
states and D. carinulata is likely physiologically capable of establishment in southern Canada if this is 
eventually seen as a useful approach to management. 

Identify types of control methods and time-term required:  
Rationale: 
Sources of information:  

Total Possible: 10 
Total: 5 
Total for 4 sections Possible: 100 
Total for 4 sections: 87 
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Notes 
Life form-tree shrub 
There is probably not another genus of plants as well known as the tamarisks in which the species are so 
poorly understood or separated on more obscure characters. Each species has a distinct distribution in 
Eurasia, but they have hybridized in southwestern United States. Gaskin and Schaal as well as Allred 
present DNA data showing extensive hybridisation of T. chinensis and T. ramosissima. 
 
It is not really possible to have a review of just the T. chinensis species, as the vast majority of invasive 
Tamarix are hybrids between T. chinensis and T. ramosissima, and only rarely are true species found in 
the field. This is partly responsible for their success as invasive weeds, as the genetic heterogeneity has 
facilitated rapid evolution of the plants into new environments, including their spread northward in 
Montana and subsequently into Canada/Alta. In fact, there is a very interesting pattern in which invasive 
plants tend to have greater contribution of T. ramosissima genes in the north, and T. chinensis genetic 
material in the south of their range Friedman et al. 2008, Williams 2013, which has interesting 
implications for the impact/efficacy of the Diorhabda beetles introduced for their biocontrol (Hultine et al. 
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2013). Due to the hybridisation issue, this review can be considered for both T. ramosissima and T. 
chinensis (Dudley pers. comm.). 
 
Tamarisk can tolerate an extreme range of environmental conditions, and Brotherson and von Winkel 
suggest a general purpose genotype in saltcedar that gives it the capability to "exploit a wide spectrum of 
habitats." Phenotypic plasticity, ecotypic differentiation and high genetic variation suggest a high invasive 
potential. However it is highly unlikely to establish outside of riparian and wetland systems, and  where 
substrates are periodically left bare and open for seed germination and establishment – even though it is 
associated with arid and semi-arid ecosystems, it is only where there is periodically high water available 
since the plants require substantial moisture for initial seedling establishment (Dudley pers.comm.) 
 
Score Interpretation 
While different users will have different concepts of what constitutes various levels of invasiveness 
(e.g., what is “highly invasive” vs. “moderately invasive” may differ among management agencies), 
we divided the ranks into six blocks in Appendix A. We consider species with scores ≥80 as 
“Extremely Invasive” and species with scores 70–79 as “Highly Invasive;” both of these groups are 
composed of species estimated to be very threatening to Alberta. Species with scores of 60–69 as 
“Moderately Invasive” and scores of 50–59 represent “Modestly Invasive” species; both of these 
groups still pose significant risks to ecosystems. Species with scores of 40–49 are “Weakly 
Invasive”, and <40 are considered “Very Weakly Invasive.” These last two groups generally have not 
been shown to significantly alter ecosystem processes and communities elsewhere and probably do 
not require as much attention as the other species. 
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Species Distribution Model (1975=current, 2050=future climate) 
Tamarix chinensis 
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T. ramosissima 
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CLIMEX climate match 
1975     2050 
T. chinensis 

  
T. ramosissima 

  
 


