
Development of a systematic chemotherapy assay for the control of blackleg in potato
by Robert Day Davidson

A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science in Plant
Pathology
Montana State University
© Copyright by Robert Day Davidson (1983)

Abstract:
Bacterial diseases of potatoes constitute major problems in the potato industry. Among these, blackleg
of potato, caused by Erwinia carotovora var. atroseptica and var. carotovora has been especially severe.
Many methods have been proposed for its control and irradica-tion, including chemical seed piece
treatment, stem cutting, field roguing, and the use of chemotherapeutic agents. It is the use of
chemotherapeutic agents, particularly those with systemic properties, that seems to be gaining
momentum at the present time. The utilization of antibiotics as a viable alternative to, or as an
enhancement of the other systems currently in practice, is of much interest.

The development of a basic assay model for the use of systemic chemotherapeutic agents on potatoes,
particularly for control of economically important diseases such as blackleg, was of primary concern.
The assay system worked on included five major steps as listed below: 1) Antibiotics were selected on
the basis of known activity, possible plant uptake, and availability on the market.

2) An in-vitro plate bioassay was performed against Erwinia with each antibiotic to be used.

3) An in-vivo plate bioassay of the antibiotic was utilized to determine the proper drug dosage and
observe phytotoxicity, if any.

4) All useable antibiotics were checked for systemicity in the plant using a hydroponic system and an
in-vitro plate bioassay of the plant parts in question.

5) Upon passing the criteria set by the preceding four steps, plants were subjected to differentially
timed antibiotic treatments and challenged by the Erwinia organism to observe the effectiveness of the
system.

6) A dye marker was utilized in conjunction with the plant-antibio-tic uptake system to assure proper
water uptake and thus antibiotic uptake. Follow-up biochemical tests were performed to be sure of
bacterial irradication.

The use of a mist chamber for an easy, practical way to compare the effectiveness of chemical seed
piece disinfectants was also discussed. It was found to give reproducible, accurate results and have
good potential for implementation into a potato certification program. 
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