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Rhododendrons (Rhododendron ssp.) are among the most popular 
flowering shrubs grown in landscapes in the temperate zone (Craven et 
al., 2008). Despite this popularity, rhododendrons do not tolerate soils 
with a pH of greater than 6.5 because in such soils they are unable to 
obtain iron for use in chlorophyll production (Hopkins and Hüner, 2009). 
Leaves of affected plants become chlorotic and plants fail to grow and 
develop normally.  This makes rhododendrons especially difficult to grow 
in the neutral to high pH soils of the Midwest. 
Researchers have been trying to breed Rhododendrons to tolerate high 
pH soils in order to increase their range of adaptation (Preil and 
Ebbinghaus, 1994).  Recently, researchers from Germany released several 
rhododendron cultivars purportedly capable of tolerating high soil pH.  
These cultivars, referred to as ‘Inkarho’ rhododendrons, have been used 
widely by nurseries in the US as rootstock and marketed as high pH 
tolerant, despite the fact that only one published paper exists that briefly 
describes the plants (Preil and Ebbinghaus, 1994) 
 
The objective of this experiment is to determine if three ‘Inkarho’ 
rhododendron cultivars are tolerant to high pH soils 
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• The preliminary data supports the hypothesis that the Inkarho 
cultivars are resistant to iron chlorosis caused by elevated pH soils. The 
check cultivar, Haaga, was the only cultivar to show significantly lower 
leaf chlorophyll levels as the growing media pH increased.  

• The potassium carbonate watering treatments were successful in 
raising the pH of the media to 6.8 and 7.5 respectively. 

• The trial will be continued in order to gather more robust chlorophyll 
content readings. At the end of the experiment, leaf area and dry 
weight are going to be measured to quantify overall growth and vigor. 

• These results could help researchers at the University of Minnesota in 
their efforts to breed rhododendrons that are better adapted to the 
high pH soils of the Midwest.  
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Conclusions 

‘Haaga’ at pH 7.5 had significantly lower chlorophyll levels than ‘Haaga’ at 
pH 5.0 and ‘Haaga’ at pH 6.8. The average chlorophyll levels in both 
Inkarho 147 and Inkarho 37 exhibited a downward trend as growth 
medium pH increased, but it was not statistically significant. 
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Three different Inkarho cultivars were tested: Inkarho 37, Inkarho 148, 
and Inkarho 49. ‘Haaga’, a known elevated soil pH susceptible cultivar, 
was used as a standard cultivar for comparison (Hokanson, pers. comm.).  
Every 2 weeks each plant was irrigated with 1 liter of nutrient solution 
containing 100 ppm N (from Excel 21-5-20) and either 0, 75, or 125 
CaCO3 equivalents provided by potassium carbonate. These treatments 
produced medium pH levels of 5.0, 6.8, and 7.5, respectively.  
After two months, a handheld Minolta SPAD-502 meter was used to 
determine the relative greenness, and therefore chlorophyll content, of 
mature, recently-expanded leaves.  The pH of the growing media was 
monitored with a pH meter as the trial progressed to determine if the 
target pHs of 5.0, 6.8, and 7.5 were being achieved.  
The rhododendrons were placed in a randomized, complete block design 
in the greenhouse facilities of the Horticultural Research Center 
(Chanhassen, MN). There were 6 plants of each genotype for each 
treatment, except for Inkarho 37, which only had 4 or 5 plants for each 
treatment. 
A one-way ANOVA test was used to determine if there were significant 
differences in the chlorophyll levels between the three treatments of 
each genotype. If the null hypothesis was rejected for a genotype, an F-
test was used to determine which treatments were significantly different 
from each other.  
 
 

Figure 1: Rhododendron trial in the HRC greenhouse 

Figure 3: 
Unfurling leaves of 
Inkarho 149, pH 6.8 

Figure 2. Average leaf chlorophyll per treatment per genotype. Treatments that are 
not significantly different within genotypes are denoted by the same letter. 
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