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When it comes to biosynthesis of chemical compounds, 
plants are the chemical factories of the world. Plants 

synthesize thousands of chemicals used for a myriad of func-
tions. Man has harvested and utilized these same chemi-
cals throughout history for food, medicines, dyes, and many 
other uses. 

When it comes to plant phenolics, of which some 8,000 
are known, it becomes obvious why we have such a difficult 
time determining what effects it may have on the produc-
tion of adventitious root formation in cuttings. Clearly these 
chemicals did not evolve in plant systems to stimulate or in-
hibit rooting, but more likely function in plants to provide 
microbial resistance and to discourage herbivores. 

In the majority of cases the phenolic biosynthetic path-
ways are unknown. In the cases that have been studied many 
steps and controls in the pathways remain unknown or un-
certain. Phenylpropanoid metabolism generates phenolic in-
termediates and end products that include lignin monomers, 
flavonoids, isoflavonoids, lignans, tannins, quinones, and si-
napate esters (Strack, 1997; Dixon and Steele, 1999; Nair et 
al., 2000). 

The importance of phenolic compounds localization 
within the plant, its enzymatic liberation in more toxic forms, 
its binding properties, and its ready oxidation by phenolases 
or peroxidases certainly plays a role in how they interact with 
other plant chemicals such as auxins (rooting hormones) and 
its overall effect on adventitious root formation. 

Could high levels of phenolic compounds inhibit adven-
titious root formation by binding up available auxins? Any-
one trying to root native azaleas knows that they root better 
under certain conditions. My own experiences have indi-
cated that young fresh growth, refrigeration, and removal of 
terminal buds increase rooting percentages. 

I began to wonder if any of these conditions coincided 
with the presence or absence of certain chemical compounds 
in the plant tissues. Beginning with phenolic compounds, my 
students and I began actively examining native azalea stems  

to determine when the phenolic levels were the highest and 
lowest. In order to determine phenolic content, phenolic 
compounds were extracted from 0.2 grams of fresh matter 
following Macheix's (1974) method, and the concentrations 
were estimated with Folin's phenol reagent, a mixture of 
phosphomolybdate and phosphotungstate used for a colori-
metric assay of phenolic antioxidants at 750 nm. Concentra-
tions were determined by reference to standards established 
with pure analytical grade chlorogenic acid and expressed 
on a fresh weight basis. 

"We were astonished to find that 
the tissue samples from the lab 
grown plants were much lower in 
phenolic compounds than the 
natural sample." 

As might be expected, the lowest phenolic levels are 
found during dormancy. Plants don't have to fight off in-
sects and high levels of bacteria in mid-winter. The high-
est levels are found in plant tissues during summer months. 
The next question addressed was: does the plant respond to 
bacteria and insects by raising the level of phenolic com-
pounds? So in 2004 we made thirty clones of a nice form of 
Rhododendron periclymenoides and placed half in a plant-
ing bed outside and grew the other half in the lab under 
semi-sterile conditions. When we compared the chemical 
composition of both sets, we were astonished to find that 
the tissue samples from the lab-grown plants were much 
lower in phenolic compounds than the natural sample. The 
same gene combination is in both, so the difference must be 
due to the environment. 

According to this data the plants respond to insect and 

Four Experimental Rooting Methods for R. cumberlandense 

Treatment Number Stuck Number Rooted percentage 

Dip `N Grow® 36 13 36% 

Soak/Our Hormone 36 25 69% 

Soak 36 20 55% 

Soak CaCI 36 30 83% 
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bacterial damage in the only way they can—by increasing 
their production of protective chemicals. Armed with this 
new information, the timing aspect of azalea rooting be-
comes clearer. It is now possible to understand why azaleas 
root from new growth and dormant wood, but rarely from 
shoots taken from mid summer to late fall. The next step 
was to figure out how to use this information to our advan-
tage. 

Beginning in the Spring of 2005, we set up a repeated 
block experiment using four different methods of rooting 
Rhododendron cumberlandense. Thirty-six cuttings were 
used in each treatment. All cuttings were taken in early May. 
The terminal buds and all but two or three leaves were re-
moved from each four- to six-inch cutting. The basal stems 
were wounded using a sharp potato peeler. 

Group one was quick-dipped in a five parts water one 
part Dip 'N Grow® solution. The cuttings from group two 
were soaked in cold distilled water overnight and quick-
dipped in our own solution of 3000 PPM IBA-K, 1000 
PPM NAA and 1 percent DMSO. Group three was allowed 
to soak in cold distilled water overnight and stuck without 
any hormone. Group four was allowed to soak in a 0.1 
M solution of cold calcium chloride and stuck without any 
hormone. All cuttings were stuck in 606 trays filled with 
aged pine bark. All four trays were placed on a 70-degree 
heat mat under mist that came on for five seconds every 20 
minutes between 9 a.m. and 4 p.m. Much to our surprise, 
the group four cuttings which were soaked in the 0.1M cal-
cium chloride solution rooted the best. 

Discussion 
There are many variables left to consider in this pa-

per but I believe it is a start toward answering some of the 
questions concerning the rooting of native azaleas. It helps 
explain why Mike Creel's dormant cutting technique is suc-
cessful. It also begins to explain why taking cuttings early 
in the season when phenol levels are low may improve re-
sults. 

Many people have asked: Why cold calcium chloride? 
I used the cold CaCI because it is a well known agent in 
bacterial transformation. Ice cold CaC1 works to neutralize 
the electric charge on the cell wall and membrane. It is used 
regularly to make bacterial cells competent for the uptake 
of relatively large pieces of DNA. My thinking was that if 
gaps in the cell can be produced large enough for DNA to 
get in, then phenols could get out. 
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