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strodgly reducing substance, 11. Both I and I1showed 
positive ketose tests with Seliwanoff's reagent, and 
were levorotatory. The osazone of I1 was identical 
with that of fructose. 

On the basis of the above observations it is con-
cluded that fructosan is one of the carbohydrate con- 
stituents of guayule. I n  so far  as tests conducted to 
date indicate, this polysaccharide (I) appears to be 
inulin,l but its exact constitution remains to be deter- 
mined. 

Using a colorimetric method, values for the fruc- 
tosan content in the stem and roots of guayule have 

ranged from 0.2 to 12  per cent. (dry weight basis), 
depending on the conditions under which the plants 
were grown. Evidence that this polysaccharide is the 
chief storage carbohydrate in this species will be pre- 
sented in detail elsewhere. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

NUCLEAR BEHAVIOR IN RELATION TO 


CULTURE METHODS FOR PENI- 

CILLIUM NOTATUM WESTLING 


DIFFERENCESin the yield of penicillin from Penicil-
l i um  no ta tum Westling occur among strains or in sub- 
cultures of the same strain, even when grown from 
single spore isolations. Clutterbuck, Lovell and Rais- 
trick1 reported difficulty in maintaining Fleming's 
strain of P. notaturn. Currently Hansen and Snyder2 
attribute this variation to the dual phenonlenon which 
they have found to be characteristic of many fungi." 
To maintain an active culture these authors recom- 
mend selection of a suitable strain following single 
spore isolation and tests for yield. Subsequent trans- 
fers can then be made by mass spore transfer. 

Foster et  aL4 recommend merely the selection of a 
high potency strain and its maintenance by mass spore 
transfers. An analysis of the 19 substrains they de- 
rived from 3 dXerent parent colonies clearly suggests 
that association and dissociation of genetic factors can 
not be overlooked as an explanation of the varied re- 
sults recorded by these and other investigators. 

I n  none of these accounts has the nuclear behavior 
been taken into consideration. If  heterokaryosis or 
the interaction of genetically different haploid nuclei 
in the same mycelium is responsible for the variation 
in penicillin production it is necessary to know whether 
P .  lzotatum has a nuclear cyclc capable of such be- 
havior. The details of a cytological investigation of 
this fungus are now in press, to be published shortly." 
I t  will suffice herc to say that the conidia of this fungus 

1After this note was submitted for publication, an in- 
cidental statement (not supported by data) to the effect 
that inulin ocems in guayule was found in a report of 
the Experimental Chemical Laboratory of the Italian Min- 
istry of War (Silvio Guglielminetti, Azzurra Agricola-
Bloreale, 16: 63. 1936). 
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are predominantly uninucleate although occasionally 
bindcleate conidia occur. Using C and h!L to designate 
types, single conidia then could co~rlprise e i the~  of 
these genetic factors or their possible con~binations: 
C, M, CM, CC or MM, depending on the number of 
nuclei per conidium. If  a spore is heterotypic then 
the genetic means of variation are present from the 
outset. If  it  is homotypic presumably thc line can be 
developed monotypically provided no mutations occur. 
However, in mass spore .transfers a few hours after 
germination there is marked anastomosis arnong the 
developing germ tubes, conidia and niycelia, giving 
abundant opportunity.for nuclear interchange. Since. 
analysis of cultural isolates indicates that the v;vria- 
tions are due to a mixture of genetic factors following 
anast'omosis and the establishment of heterokaryosis, it 
would appear that a t  present mass spore transfer 
methods would offer as certain a way as any of keep- 
ing active cultures. Unless a spore is hinucleate and 
heterotypic, an infrequent condition in this fungus, 
the effect of heterokaryosis is eliminated by single 
spore transfer. Mass spore transfer increases the 
chances of nuclear mixing and consequently betero-
karyotic vigor. 
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