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ABSTRACT 

Symptoms of phloem necrosis were suppressed on American and cedar elms 
in Mississippi, by injecting tetracycline antibiotics. 

Plant Dis. Reptr. 57: 341-343. 

Starting in 1947, a long list of workers reported that antibiotics may have controlled cer
tain yellowing diseases (5,8,9,10,11) for which mycoplasma bodies have been identified as the 
probable cause (2). Doi, et al. (4) first reported pleomorphic mycoplasma in the phloem of 
plants, and several other workers have related mycoplasma to phloem infection (3, 6, 7). The 
possibility that elm phloem necrosis, which has symptoms similar to those of yellow diseases, 
might be controlled with antibiotics was investigated in the study reported here .. 

Tetracycline antibiotics were injected into elms with phloem necrosis symptoms, and the 
trees were observed. Results were highly encouraging. The disease is a serious threat in at 
least 13 Midwestern, Southern, and Eastern States (1), and many of the ornamentals that are 
threatened have such high value that some form of intensive care could be justified. 

MA TERIAL AND METHODS 

In June 1970, four 50-year-old trees 30 to 40 inches in diameter 4 1/2 ft above ground 
were selected in a residential area in Mississippi where phloem necrosis had caused mortality 
the previous year. All trees were growing within a 40,000 ft2 area on good soil and received 
adequate moisture. Two trees had symptoms of phloem necrosis and two exhibited no symp
toms. The American elm (Ulmus americana) selected to receive the tetracycline antibiotic 
had a thin crown and butterscotch-colored phloem which smelled of wintergreen. Another tree 
with these symptoms and two symptomless trees were used as checks and received no antibi 
otics. The tetracycline was administered to the trees through the trunk. A 1-inch diam hole 
1 to 2 inches in depth was drilled into the trunk 4 feet above ground. A reservoir 3/8 x 6 inches 
was made with an increment borer by drilling downward in the center of the 1- inch diam hole. 
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Table 1. Elms treated with chlortetracycline and tetracycline antibiotics in 1971 to suppress 
elm phloem necrosis . 

Diameter Treatment Rate per Total for 
Species (inc hes) intervals application (mg) year (mg) Antibiotic 

American elm 32.9 1 application 2,000 2,000 C hlortetrac yc line 
Cedar e l m 18.6 Biweekly 2, 000 6,000 Chlortetracycline 
American elm 8.7 Biweekly 2,000 6,000 Chlortet racyc line 
Cedar elm 7.1 Biweekly 1, 000 7,000 Chlortetracycline 
American elm 14. 8 Biweekly 1,000 7,000 Chlortetracycline 
American e lma 33.1 Biweekl,l 2,000 16,000 Tetrac,lcline 

aTreated tree from 1970 test ~ 

Table 2. Amounts of oxytetracyclinea applied to cedar elms in 1972. 

Tree 
diameter 
(inches) 6-28-72 

18. 7 1,400 
20.5 2,000 
9.6 1,000 

aAmount in milligrams . 

7-7-72 
2,000 
2, 000 
1, 000 

Date 
8-4-72 
2,000 
2,000 
1,000 

8- 11 - 72 
2,000 
2,000 
1,000 

A rubber stopper with. one hole was inserted in the larger hole to receive liquid and prevent 
spillage. Identical excavations were made at 1. 5-ft intervals around the tree's circumference. 
Plastic tubes ran from the stoppers to 2-liter bottles that contained the antibiotic (Fig. 1). 
The time required for uptake of 1 liter of antibiotic solution varied from O. 15 to 48 hr, prob
ably depending upon the suction force generated by the tree ' s transpiration. The tree was 
treated with 1000 mg tetracycline 10 times at intervals of 7 to 10 days during June, July, 
and August. 

In 1971, the elm treated in 1970 was retreated by the same procedure except that 2000 mg 
of tetracycline were provided eight times on a biweekly schedule starting in June. 

In addition, 10 new elms were included. Three American elms and two cedar elms (U. 
crassifolia) were treated with chlortetracycline at different intervals and rates (Table 1)~ 

All five of these trees showed disease symptoms 
prior to treatment. Three cedar and two Ameri
can elms were untreated checks. 

In 1972, s ix new trees were added. Three 
were treated with oxytetracycline and three were 
checks (Table 2). Treatments from earlier years 
were continued on the assigned trees as previous
ly described. 

FIGURE 1. Tetracycline antibiotic solution 
applied to elm tree trunk with gravity flow 
injector. 
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RESULTS 

The 50-year-old infected American elm treated with tetracycline until late August 1970 
showed symptoms of twig dieback on 10/0 of its crown in the fall. 

In late spring 1971, these symptoms occurred on 250/0 of the twigs prior to the first tetra
cycline treatment of that year . The crown continued to thin, and dead leaflets were evident 
throughout the crown 4 weeks after treatment. The tree recovered fully by 12 weeks after 
treatment began and produced an excellent seed crop. In August 1972, the tree appeared 
healthy and no symptoms were visible. The three untreated elms selected as checks died, one 
in 1970 and two in 1971. No untreated elms in the immediate area survived the disease by 1972. 

No mortality occurred in any trees treated with chlortetracycline, oxytetracycline, or 
tetracycline in 1970, 1971, and 1972. All trees appeared healthy at the end of the 1972 grow
ing season. Several untreated trees in the vicinity of the test area died, and many of those 
surviving showed phloem necrosis symptoms. Cedar, American, September (U. serotina), 
and winged (U. alata) elms appeared to be equally susceptible. -

The minimum amount of tetracycline needed to control the disease has not been estab
lished. The results indicate that 100 mg or less per year for each inch of tree diameter may 
be sufficient. 

A sample of diseased AmericaR elm sent to the ARS Shade Tree Laboratory for examina
tion showed the presence of mycoplasma (private communication with Charles Wilson). Wil
son has also reported mycoplasma in other elm samples with phloem necrosis (12). This 
tree, which was 33 inches in diameter, showed no disease symptoms in the spring of 1972 af
ter being treated with 2000 mg of chlortetracycline in August 1971. 

Observations show that symptoms may recur during the growing season after treatment if 
no additional tetracycline is administered. This infection may be from new inoculum or from 
original inoculum that was not killed by the antibiotic. 
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