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THE RGLE OF FUNGI IN THE DIET OF 
TERMITES 

TERMITES of the species Zootermopsis awgusticollis 
(Hagen) were fed individually and in groups on 
various fun'gus-containing and fungus-free diets. 

When fed on rotten, fungus-containing Monterey 
pine, individually isolated termites, while suffering an 
initial loss in average dry weight and milligrams of 
nitrogen per termite, possibly due to a lag in  adjust- 
ment to the condition of isolation, showed finally sig- 
nificant increase in  weight and in nitrogen per 
termite and exhibited normal appearance and activ- 
ity. Individually isolated termites on sound, fungus- 
free Monterey pine, on the other hand, showed a n  
even greater initial loss in  weight and nitrogen per 
termite and failed to  make any significant gain i n  
weight o r  nitrogen during the course of the experi- 
ment. They were sluggish in  activity, abnormal in  
appearance, and those which died showed a reduced 
intestinal protozoan fauna. 

Termites kept in  groups on rotten, fungus-contain- 
ing Douglas fir also showed better growth than those 
on sound, fungus-free Douglas fir, as  evidenced by 
the greater increase in  average dry weight per  termite 
and the more rapid passage through successive instars 
of the termites on rotten wood. On rotten wood the 
termites were healthy and exhibited apparently nor-
mal viability, while on fungus-free wood there was 
high mortality during the second week of the experi- 
ment, cannibalistic feeding was excessive, and the in- 
crease in weight and nitrogen of surviving individuals 
was accomplished a t  the expense of the group as a 
whole. 

Termites fed on sound Douglas fir on which there 
was a recent, superficial growth of the fungus 
Trichoderma ligworzcm (Tode) Harz  showed good 
viability a t  a time when mortality was high on 
fungus-free, sound wood. Viability was good on 
sound Monterey pine, also, when fungi introduced by 
the termites were allowed to grow on the wood. I n  
the latter case, i t  is significant that increase in  aver- 
age weight of termites occurred only after a visible 
growth of fungi had developed on the wood. 

Rotten Douglas fir, however, proved to be a better 
diet fo r  the termites than the wood which had only 

the superficial growth of Trichoderma lignorum. 
This was shown by the greater increase in  average 
weight per  termite and by the maintenance of higher 
group weight by termites on the rotten wood. Other 
fungi present in the rotten wood may have had 
greater nutritive value or more favorable enzymatic 
action on the wood than 7'. ligworum. Furthermore, 
it  seems probable that the extensive chemical changes 
brought about in  wood through the actual production 
of rot are important in preparing the wood to be a 
suitable diet f o r  Zootermopsis. 

Individually isolated termites when fed on fungus- 
free filter paper failed to make significant gain in  
weight. Termites kept together in groups on fungus- 
free filter paper showed greater decrease in  group 
weight, higher mortality and less increase in  average 
weight per termite than did those on their natural 
diet of rotten, fungus-containing wood. These results 
are  i n  agreement with the observation by Cook and 
Scott (1933)l that termites are  unable to live and 
grow normally on a diet of purified cellulose. 

During the course of these feeding experiments 
better growth and higher viability have been observed 
among termites on fungus-containing wood than on 
fungus-free wood. I t  is evident, then, that fungi play 
a n  essential r61e in  the natural diet of Zootermopsis 
angusticollis. The fungi offer a source of proteins. 
They probably supply vitamins which are essential to 
the normal growth and development of termites. 
Through the secretion of extracellular enzymes they 
may render the wood itself more nutritious. I t  is not 
known what effect the fungi may have on harmful 
extractives in the wood. On fungus-free, sound wood 
mortality of termites was even higher during the 
early par t  of the experimental period than on the 
more deficient diet of filter paper, while on sound 
wood on which a growth of fungus had developed 
viability was good. Whether the termites survived 
because they were better nourished or because the 
fungi had rendered some toxic factor in the wood 
harmless or because of both conditions is uncertain. 
I t  is certain, however, that the differential factor was 
the presence of the fungus. 
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PHYSIOLOGICAL MEDIA FOR FRESH- eliminated, or practically eliminated, if the medium 

WATER AND MARINE PROTOZOA is an inorganic one. The question of food is  com- 

THE cultivation of Protozoa f o r  investigation in- 
paratively simple, beoause the food of Protozoa is 
in most cases not so specific. Any nutritive material 

volves principally three factors: medium, food and 
bacteria. Bacteria play a very important part when 1 S. F.  Cook and K. Q. Scott, "The N~tr i~t ionalRe-

quirernents o f  ~ootermopsis  (Terrnopsis) angusticoZZis,'l 
an organic medium is used, but their effeot may be Jour. Cell. Comp. Physiol., 4 :  95-110, 1933. 


