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A POSSIBLE RELATIONSHIP BETWEEN ENTEROMORPHA 
(Chlorophyta) and MELOSIRA NUMMULOIDES (Chrysophyta: 
B a c i l l a r i a l e s  1 

T.R.K. DALZIEL & E.J. PERKINS 
U n i v e r s i t y  o f  St rathc lyde Marine Laboratory, 
Ki lcreggan, Dunbartonshire G84 OJQ. 

While i n v e s t i g a t i n g  the  e f f e c t  of f l u o r i d e  on the  green 
alga, Enteromorpha, hea l thy  chains o f  t he  c e n t r i c  diatom, 
Melos i ra  nummuloides appeared i n  c u l t u r e s  conta in ing  a smal l  
p iece o f  Enteromorpha, n u t r i e n t  medium and a l l  concentrat ions 
o f  f l u o r i d e ,  as Na,SiF, t o  160 p.p.m. 60th the  Melos i ra  
alone and the  Enteromorpha, accompanied b y  Melos i ra ,  were 
t rans fe r red  i n t o  a c u l t u r e  medium (germ i n t e r c e p t i n g  f i l t r a t e ,  
S=30g./kg. t o  which 0.4 m l . / l .  o f  the  p l a n t  n u t r i e n t  Xer igrow'  
was added) w i t h  a normal f l u o r i d e  content ;  a f t e r  t h ree  weeks 
the Melos i ra  alone was present o n l y  i n  shor t ,  broken chains, 
whereas t h a t  i n  the presence of Enteromorpha had formed 
long, hea l thy  chains. 

Garelochhead, Gareloch and Cove, Loch Long. M. nummuloides 
was added t o  dup l i ca tes  o f  each o f  t h ree  media, 

(i) c u l t u r e  medium p l u s  Enteromorpha, subjected t o  

( i i )  supernatant water from the  Enteromorpha stock 

Fur ther  t e s t s  were made us ing  Enteromorpha from 

u l t r a - v i o l e t  i r r a d i a t i o n  f o r  1 min., 

c u l t u r e  subjected t o  u l t r a - v i o l e t  i r r a d i a t i o n  f o r  
1 m i n . ,  and 
c u l t u r e  medium p l u s  unt reated Enteromorpha. 

The m u l t i p l i c a t i o n  o f  Melos i ra  c e l l s  was noted a f t e r  1 week 
(Table I )  when none had occurred i n  t h e  i r r a d i a t e d  medium 
alone. 

c e l l s  i n  1 week was determined for Melos i ra  grown with 
Enteromorpha and Enteromorpha water which were unt reated,  
b o i l e d  and subjected t o  u l t r a v i o l e t  i r r a d i a t i o n  f o r  1 min. 
A:; i n  the prev ious experiments, Melos i ra  nummuloides i n  
the presence o f  unt reated Enteromorpha grew we l l ,  whereas 
t h a t  i n  the unt reated Enteromorpha water merely surv ived  
and 100LmortaLitY i n  the remainder took place. 

Subsequently, the  percentage increase i n  t h e  number o f  

--- 

D c u p i t r  some c w r i f  1 ic t  i n  the l a s t  experiment, the  
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r e s u l t s  obtained i n d i c a t e  t h a t  Enteromorpha provides some 

T. R. K. DALZIEL AND E. J. PERKINS 

TABLE I. The m u l t i p l i c a t i o n  o f  Melosira nummuloides a f t e r  
1 week i n  the presence o f  e r o m o r p h a  and the 
supernatant l i q u i d  from i t s  cu l tu re .  

TEST MEDIUM MULTIPLICATION OF MELFSIRA 
Gareloch Loch Long 

I r r a d i a t e d  Enteromorpha 

I r r a d i a t e d  Enteromorpha 

Untreated Enteromorpha 

water 

(a) ++ + 
(b + N i  1 

(a> N i  1 N i  1 
(b) N i  1 N i  1 

(a> ++ ++ 
(b + + 

fac tor  essen t ia l  t o  Melosira nummuloides and t h i s  ac ts  more 
e f f i c i e n t l y  when the  two species have some degree o f  contact .  
Such a b e n e f i c i a l  r e l a t i o n s h i p  has been noted between the 
blue-green a lga  Anabaena flos-aquae and the  bacterium 
Zoogloea (Caldwell  and Caldwell ,  1978), rhodophyte epiphyte 
and rhodophyte host (Har l in ,  1973), epiphytes and sea 
grasses (Har l in ,  1973; 
bryozoan Membranipora membranacea i n h a b i t i n g  the  ke lp ,  
Nereocvstis leutkeana (de Burah and Fankboner , 1978 1. 

McRoy and Goering, 1974) and the  

BergluAd (1969 1 showed - t h a t  Enteromorpha l i n z a  secre t ions  
inc lude f a t t y  acids, amines and peptides which s t r o n g l y  
st imulated the  growth o f  E. l i n z a  and Enteromorpha sp. 
Furthermore, M. nummuloides can absorb amino acids from 
the surrounding medium and u t i l i s e  them i n  chemotrophic 
growth (Gu i l l a rd ,  1963; Hel lebust and Gu i l l a rd ,  1967; 
Corrigan and McLean, 1979; and %Lean, Corrigan and 
Webster, 1981 >, so t h a t  a poss ib le  bas is  fo r  the observed 
associat ion ex i s t s ,  although the mechanism remains unknown. 
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