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ABSTRACT

The  d ie l  pa t te rns  o f  ca rbon  and  n i t rogen  ass im i l a t i on

t i e re  i nves t i ga ted  i n  f i ve  t axonomica l l y  d i ve rse  spec ies  o f

un i ce l l u l a r  a l gae  g rown  i n  NH4+  l im i t ed  cyc los ta t s  ( I 2z l 2  LD) .

The  24  h  i nco rpo ra t i on  ra te  o f  C - I4  i n to  p ro te in  p rov ided  an

ind i r ec t  es t ima te  o f  n i t r ogen  ass im i l a t i on .  The  N /C

ass im i l a t i on  ra t i os  r l i e re  compared  w i t h  ac tua l  N /C  compos i -

t i on  ra t i os  a t  6  h  i n te rva l  s  t h roughou t  t he  d ie l  cyc l  e .

Ca l  cu l  a ted  ra tes  o f  N -ass im i l  a t i on  i , r  e re  ove res t ima ted  du r  i ng

the  pho tope r iod  and  underes t ima ted  a t  n igh t .  The  ave rage

ove res t ima t i on  f ound  du r i ng  t he  pho tope r i od  (711 )  r  ds  w  e l l

as  t he  24  h  ave rage  (24 t )  t r e re  espec ia l l y  s t r i k i ng  a t  t he

I  ow  e r  g row th  ra tes .  Accumu l  a t i on  o f  i n t race l  I  u l  a r  n i t rogen

poo ls  du r ing  the  da rk  pe r iod  may  have  been  respons ib le  fo r

t he  g rea te r  d i sc repancy  a t  l owe r  g row th  ra tes .  The  mos t

accu ra te  es t ima te  o f  N -ass im i l a t i on  was  ob ta i ned  f r om the  24

h  ave rage .  The  24  h  ave rage  es t ima tes  a t  t he  f as t  g row th

ra tes  w  e re  on l y  4 t  h ighe r  t han  the  ac tua l  up take  ra tes .

The  N /C  ass im i t a t i on  ra t i o  unde res t ima ted  t he  N /C

compos i t i on  ra t i o  du r i ng  t he  pho tope r i od .  Bu t  a f t e r  24  h ,

the  Nr /C  ass im i l a t i on  ra t i o  ave raged  104 t  o f  t he  N /C

compos i t i on  ra t i o .  The  d ie t  phas ing  o f  ca rbon  ass im i l a t i on ,

i n  con junc t i on  w i t h  da rk  n i t r ogen  up take ,  was  respons ib l e

fo r  t he  d ie l  osc i l l a t i on  i n  N r /C  compos i t i on .  The  N /C

ass im i l a t i on  ra t i o  unde res t ima ted  t he  N /c  compos i t i on  ra t i o
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dur ing  the  pho tope r iod  because  the  spec i f i c  ac t i v i t y  o f  t he

p roLe in  ca rbon  was  l ess  t han  t he  spec i f i c  ac t i v i t y  o f  t he

to ta l  ca rbon .  P ro te in  syn thes i s  a t  n igh t  f ue l  ed  by  the

ca rbon  end -p roduc ts  o f  ca rbohyo ra te  resp i ra t i on  resu l  t ed  i n

i so top i c  equ i l  i b r i um beLw een  the  p ro te in  ca rbon  poo l

spec i f i c  ac t i v i t y  w i th  tha t  o f  t he  to ta l  ce l1  ca rbon .  The

ne t  resu f  t  w  as  an  accu ra te  p red i c t i on  o f  t he  N /C  compos i t i on

ra t i o  a f t e r  24  h .

Dur ing  the  pho tope r iod ,  t he  C- l4  rne thod  ove res t ima ted

ne t  ca rbon  p roduc t i on  by  an  ave rage  o f  24* .  The  dec rease  i n

pa r t i cu l a te  C - I4  ac t i v i t y  a t  n i gh t  due  t o  r esp i r a t i on  r l as

105 t  g rea te r  t han  the  p red i c ted  dec rease  es t ima ted  f rom the

loss  i n  pa r t i cu l a te  ca rbon  concen t ra t i on .  As  a  resu l t  t he

pa r t i cuJ .a te  ca rbon  spec i f i c  ac t i v i t y  dec reased  du r ing  the

n igh t .  Da rk  resp i ra t i on  o f  ca rbon  w  i t h  an  ave rage  spec i f i c

ac t i v i t y  g rea te r  t han  t he  who le  ce l l  mean  va lue  cou ld  no t

en t i re l y  accoun t  f o r  t h i s  phenomenon .  Exc re t i on  o f  ca rbon

w i t h  an  ave rage  spec i f i c  ac t i v i t y  l ess  t han  t he  who le  ce l l

mean  va l .ue  du r ing  the  pho tope r iod  i n to  a  l a rge  poo l  o f

un l ,abe l l ed  DOC may  pa r t i a l l y  exp la in  the  ove res t ima t ion  o f

ne t  pa r t i cu l  a te  ca rbon  p roduc t i on  du r ing  the  pho tope r iod .

S im i l a r l y  up take  o f  l ow  spec i f i c  ac t i v i t y  DOC mus t  have

accoun ted  i n  pa r t  f o r  t he  dec l  i ne  i n  t he  spec i f i c  ac t i v i t y

o f  pa r t i cu la te  ca rbon  du r ing  the  da rk  pe r iod .  The  ave rage

es t ima ted  Doc  exc re t i on  ra tes  (14 t )  we re  we l l  w i t h i n  nos t
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r epo r ted  va l  ues  and  imp l y  r esp i r a t i on  ra tes  o f  -  109  o f

pho tosyn the t i c  p roduc t i on .  Es t ima ted  exc re t i on  ra tes  du r ing

the  pho tope r iod  a re  cons i s ten t  w  i t h  o the r  s tud ies  w  h i ch  have

al  so found cyc l  ic  re l  ease of  DOC.
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