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ABSTRACT 

A b ioassay procedure for parti culat e-phase phospho rus (P ) , us ing 

Anabaena sub cyl indrica was deve loped and evaluated . Measurement s  o f  

chlorophy l l  c oncent rat ion and who l e  c e l l  alka l ine phosphatas e a c t ivity 

were estab lished as reliab le indi ces of biomass and algal P s t at us , 

respective ly . Algal P cont ent was found to  be dependen t on external 

P availab i l i ty and was direc t ly related to  biomass , only when P 

availab i l i ty was cons tant . The availab i l i ty o f  P to Anabaena was 

con t ro l led by cul turing Anabaena in systems containing P sorbed on 

hydrous ferric oxide ge l , satura t ed to varying proport i ons o f  the 

so rption maximum . By manipulat ing the amoun ts o f  P and gel , algae 

o f  s imilar P s t atus to  those grown in soil  systems were produc ed . 

The comb ined b ioassay-chemi cal f ract iona t ion procedure developed 

was used to  ch emi ca l ly characterize the amounts and fo rms o f  

bio logically-availab le particulate ino rgani c  P ( IP ) and o rganic  P (OP ) 
in potential  surface runo f f  f rac t ions f rom a wide range o f  s o ils . 

The s imul taneous f ract iona tion o f  Anab aena o f  s imilar P s ta tus t o  thos e 

in the b i oassay systems , enab led a c o rrec t ion to be made for  the algal-

P contribut ion to  extractab le soil + a lgal P .  In this way , the dep let ion 

o f  par ti culate IP and OP c ould b e  moni tored . Algal growth depleted P 

f rom the O . lM NaOH-so il-P fract ion only ; in severa l b i oassays , O . lM 

NaOH-soil -OP cons t i tuted the l arger p art o f  the P dep leted . For mos t  

o f  the mat erials s tudied , e xcep t a l lophanic materia l , O . lM NaOH-soi l-P 

was dep l e te d  by 70 to  100% during the growth of Anabaena . Extrac t ab i l i ty 

in O . lM NaOH sugge s t s  that b i o logical ly-availab le IP i s  present as 

surface-sorb ed IP . A s imi lar origin is probab le for part iculate-phas e OP . 

The amoun ts o f  particulate P e xtrac ted by pers ulphate diges t ion , a 



c ommonly-us ed extraction procedure , were greater  than tho s e  o f  

biologically-avai lab le p articulate P .  C onvers ely , the amount s  o f  

isotopical ly-exchangeab le P underes t imat ed those o f  biologically­

avai lable parti culate IP , as determined b y  the developed p ro cedure . 

Algal-so i l  contact was an import an t  fac tor influenc ing the 

( ii )  

dep l e t ion o f  s o i l  P .  Soluble , alga l-ex t race l lular products , act ing 

in isolat ion f rom the al gae , had l i t t l e  inf luence on part iculate IP 

deso rp t ion . Als o , the s imp le desorpt ion o f  parti cula t e  IP was unab l e  

t o  ac count f o r  t h e  release of large amounts o f  P to  t h e  algae . The 

ini t ial s olut ion P concent ration maintai ned by a part iculate P s ource 

mat erial cons ide rab ly influenced the amount of algal growth and the 

extent to  whi ch par t iculate P was s ubsequently deple t ed . 

Bio logically-availab le OP in two soil  materials was extrac ted 

with O . lM NaOH and the ext rac ts were s eparated into humic and fulvi c 

mat erial, which were f ract ionated by agar gel and Sephadex gel chromatog-

raphy , res p e c t ively . Mo s t  o f  the OP in the humic ext rac t was present 

as  high mo l ec ul ar weight organic  mat te r-Fe-P complexes . In the fulvic 

ext ract , b o th h igh and low mo lec ular weight o rganic ma t ter-Fe-P c omp lexes 

were iden t i f ied . Inositol  polyphosphates , both free and comp lexed , were 

ident i f ied b y  ion-exchange chromatography in the fulvic ma terial . 

A maj o r  obj e c t ive o f  the presen t  s tudy was the devel opment o f  a 

chemical t e s t  for est imating th e amount o f  b iologically-avai l ab l e  P in 

s tream sediment-source materials . Excep t for samp les containing 

a llophanic  mat eria l , the extract ion o f  a water samp le w i th O . lM NaOH 

is propos ed as a rapid and s impl e  tes t for  e s t imat ing the maximum 

amount o f  b i o logical ly-availab l e  P p resent in the samp l e . 
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