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ABSTRACT

Recent numerical models proposed by Laws and Bannister

( t - 980 ) ,  Shu te r  ( L979 ;  Laws  e t .  a I .  1983 ) ,  K ie fe r  and

Mitchel l  ( l -983)  and Laws et .  a I .  ( l -985)  concern the phys io l -

ogical adaptation of phytoplankton to the simultaneous

variat ions of I ight, temperature and inorganic nutrient

concentration. An experimental evaluation of some of the

predict ions of these models was performed using Pavlova

Iutheri grown in nitrate-l inited steady state cultures at a

series of growth rates at each of two constant culture

irradiances. At each growth rate the short-term

photosynthesis versus incident irradiance relationship (P

vs .  I q ) ,  ce l l u la r  n i t rogen  to  ca rbon  (N :c )  ra t i o ,

ch lorophyl l  a  to  carbon (ChIa:C)  rat io  and the a lga l

chlorophyll  a-normalized integrated optical absorption coef-

f icient (4) were measured. The quantum yield of

photosynthesis at, the culture irradiance and the maximum

guantum yield were then calculated. The P vs. Io

re lat ionship,  4 ,  quantum y ie lds and N:C and ch la:c

ratios were al l  found to vary with both growth rate and

culture irradiance under nitrogen-l inited condit ions. The

fact that these results fai led to substantiate some of the

modelsr predict ions indicated the need for their revision.

However, the importance of sirnultaneously accounting for

both nitrate-l imited growth rate and culture irradiance when

deterrnining phytoplankton physiological adaptation was
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va l i da ted .  A l t e ra t i ons  o f  a l ga I  mo rpho logy  and

photosynthet ic  processes prov ided a poss ibte expla inat ion

for  many of  the adaptat ions observed.

1V


