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anthracis, he showed that adenosine gave a significant effect at a concen-

tration of 0.2 ug/ml. Hills in 1950 extended his observations to B. subtilis

and B. cereus, both of which could be germinated by L-alanine. Subsequently,

work on discovering metabolites capable of inducing germination proceeded
at an exponential rate. Levinson and Sevag (1953) found cne strain of B.
megaterium which could be germinated by glucose alone; Woese (1958) found
that several amino acids were capable of substituting for alanine; Powell
(1957) observed that inosine could substitute for adenosine.

During germination studies with Cl. botulinum 62A, Ti!adwell‘gs al
(1958) found that complete germination was obtained in 2 hours in 5 percent
yeast extract broth. Complete germination of heat activated spores was
also obtained in vitamin-free casamino acids in 2 hours. However, only 20
percent germination was obtained when an amino acid mixture supposedly
equivalent to 2.3 percent casamino acids.

During this period considerable work was being done cn germination
by non-metabolites and by physical means. Studies on germination by non-
metabolic chemicals included those with: ethylene-diamine tetraacetic
acid (Brown, 1957); ionic surfactants (Rode and Foster, 1960); hydrogen
peroxide (Falcone et al, 1959); calcium dipicolinate (Reiman and Ordal,
1961) ; and pyridine carboxyliic acids, salts of fatty acids, hydrazine,
hydroxylamine and ammonium chloride (Rode and Foster, 1961). Rode and
Foster (1961) achieved mechanical germination by electrodialysis and by
abrasion with ground glass in a Mickle tissue disintegrator.

Because of the perplexing diversity of means of germinating bacterial
spores, Rode and Foster sought some unifying mechanism to explain germina-
tion. Their results indicated that this unifying mechanism was based on

ionic phenomena (Rode and Foster, 1962a, 1962b). These workers have shown
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