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plants have been derived from sets or seeds, and in 
the former case the growth and bulbing of the plant 
are affected by the storage treatments to which 
the sets have been subjected. Heath and his 
co-workersll-5, concerned especially with the effects 
of storage treatments of onion sets on the 'bolting' of 
the resulting plants, and confirming and extending 
the results of earlier workers1•', found that high
temperature storage given throughout the winter, or 
for the last eight weeks, delays ripening, and gives 
larger yields, whereas high-temperature storage for 
the first eight weeks has no such effect. These treat
ments also reduced the incidence of 'bolting', as did 
storage at 0° either for the whole or the first eight 
weeks of the winter. The effects of storage treatments 
on bolting and bulbing were difficult to disentangle ; 
but Heath and Holdsworth' concluded that the high
temperature treatments suppress bolting and affect 
bulbing separately. 

So far as the treatments given here parallel those 
used by Heath in the treatment of onion sets, the 
results are similar; but with a non-flowering strain 
of shallot, there is no possibility of any confusion 
between the effects of the several storage treatments 
on flowering and bulbing. With the shallot, therefore, 
we can be sure that we are dealing with a primary 
effect on bulb initiation and swelling, and not with 
some secondary effect on these phenomena that oper
ates through the suppression of flowering. If, in the 
shallot, as in the onion, bulbing is controlled photo
periodically, the effects of these storage treatments 
would be at least partially explained if their primary 
effect was in some way to increase the critical photo
period necessary for bulb initiation. The shallots are 
grown during a period of lengthening days (April
June), and the effect of an increase in this critical 
photoperiod would be to delay the onset of bulbing. 
Further1, with onions, the greater the excess of the 
photoperiod experienced over the critical photo
period required for bulb initiation, the more rapid are 
the ripening processes. Hence, if the critical photo
period is increased, but is still less than the photo
periods experienced after bulbing has begun, the 
difference between the critical and the experienced 
photoperiods will be reduced, and the processes of 
bulb ripening retarded, that is, the period of bulb
swelling extended. Delayed bulb initiation, a pro
longed period of hulb swelling and delayed ripening 
are the precise effects on the resulting plants of 
storage throughout the winter, or for the first part 
of the winter at 30° C., or for the first part of the 
winter at 0-4° C. (or for the whole storage period at 
0-4 o C. with small bulbs) of shallot bulbs before plant
ing. The data available do no more, however, than 
permit the suggestion that the storage treatments 
operate on the lines indicated, affecting in some way 
the critical photoperiod required for the initiation of 
bulbing in the resulting plants. 
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Streptococcus fzcalls in f. histolytica 
Infections 

BACTERIOLOGICAL studies conducted upon a series 
of cases of relapsing a.mrebiasis showed that changes 
occurred in the relative distribution of organisms in 
the freces during the active stages of the diseasel, 
One particular change was the abnormal prevalence 
of enterococci in dysenteric exudates. In most 
cases, these enterococci were identified as StreptococcUB 
jrecalia. 

When a 1 per cent glucose-broth culture or culture
filtrate of certain strains of StreptocOCCUB frecalis was 
added to a phosphate-buffered suspension of E. 
hiatolytica in equal volume, the amcebre were observed 
to disintegrate in one or two hours. This effect was a 
specific result of the growth of Streptococcus frecalis 
in peptone media containing glucose, and was due 
apparently to some substance or substances formed 
during the fermentation of glucose. When glucose 
was fermented by growing cultures of coliform 
organisms or staphylococci, no such actiOn was 
observed. 

The complete identity of the metabolites which are 
toxic to E. histolytica has not as yet been ascertained, 
but the properties are consistent with a heat-stable, 
water-soluble substance not readily adsorbed on sur
faces. Lactic acid2 shows a similar type of activity 
against E. histolytica in vitro in concentrations of 
0·05 M; this concentration is readily attained in 
glucose-broth cultures of Streptococcus jrecalis, and 
removal of lactic acid from such cultures by ether
extraction almost eliminates their activity. The 
effect is not a direct consequence of changes in the 
hydrogen ion concentration of the media, though the 
action of lactic acid increases as the pH falls, and 
lactates, which are inactive at pH 7, show activity 
at pH 5. It is probable, therefore, that the principal 
toxic metabolite is lactic acid. 

An effect was also observed in vivo when young 
rats, experimentally infected with E. hiatolytica by 
the method of Jones3, were fed with living cultures 
of the appropriate strains of StreptococcUB jrecalis. 
The degree of a.mrebic infection was consistently 
lowered, and when cultures of the two organisms 
were mixed before inoculation of the rats E. histoly
tica lost its infectivity within one hour. 

Enterococci of the Streptococcus jmcalis group are 
normal members of the intestinal flora of man and 
certain animals, especially in the small intestine. 
Their prevalence in the colon becomes increased dur
ing the 'hurry' of the small intestine caused by 
diarrhrea.. As a result of this, E. hiatolytica becomes 
more closely associated with StreptococcUB jrecalu in 
the colon during the active stages of a.mrebiasis. It 
is possible, therefore, that the process described above 
plays a part in the natural history of an amrebic 
infection. 
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