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ABSTRACT 

Pterocladia ZucidQ (R. Br.) J. Ag. is the p r i n i p a l  raw mate r i a l  

f o r  a g a r  production i n  New Zealand. Since c o l l e c t i o n  comnenced 

i n  1943 t h e  annual harves t  has never s t a b i l i s e d  and over  

r ecen t  y e a r s  t h e r e  has been a general dec l ine ,  which has in -  

hi bi  t e d  expansion of  t h e  indigenous indust ry .  

F ie ld  and l abora to ry  s t u d i e s  have been made i n  o rde r  t o  ob ta in  

information on the biology o f  P. Zucida. Form v a r i a b i l i t y  is 

considered in  d e t a i l  and a r e l a t i o n s h i p  between ex te rna l  morph- 

ology and wave exposure of  t h e  h a b i t a t  is proposed. The c u l t u r e  

of P. Zucida from spores  i n  a running seawater  system is 

described i n  d e t a i l .  Resul ts  on carpospore and t e t r a s p o r e  

germination, and spore l ing  growth under l i g h t  and temperature 

I regimes a r e  presented. Germination of  both spore  types  was 

i n h i b i t e d  a t  1 0 ' ~  while a t  higher temperatures germination 

was g r e a t e s t  under 4 klux. Spore germination and spore l ing  

development i n  culture is  described.  Only sterile p r o s t r a t e  

t h a l l i  possessing rh izoidal  haptera were obtained and a hypo- 

thesis r e l a t i n g  t h e  appearance o f  surface  haptera t o  the d i r -  

e c t i o n  o f  i r r a d i a t i o n  is proposed. 

The development o f  an outdoor wave tank f o r  c u l t u r i n g  is de- 

scr ibed and the growth r a t e  and development of spore l ings  is 
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discussed w i t h  reference t o  water movement. Sporelings were 

maintained i n  cu l t u re  for  up t o  22 months. Cultured spore- 

l i n g s  have a lso been transplanted i n t o  d i f f e r e n t  habi ta ts .  

Creeping axes establ ished from carpospores produced e rec t  

fronds, which produced tetraspores a f t e r  seven t o  ten months 

in s i b .  Th is  confirmed p a r t  o f  a PoZysiphonia-type l i f e  

h i s t o r y  f o r  the  f i r s t  t ime i n  a Ge l i d i o i d  species. Axis elong- 

a t i o n  r a t e  in s i tu  was estimated t o  be less than lOcm year-' 

a t  Leigh. It was concluded t h a t  the c o l l e c t i o n  of attached 

weed could not  be sustained annually, bu t  con t ro l led  harvest- 

i n g  i n  s p e c i f i c  areas every two years i s  advocated. 

Seasonal v a r i a t i o n  i n  agar y i e l d  and gel s t rength from wave 

exposed and she1 te red  popul a t i  ons o f  P. Zucida was studied. 

Agar l eve l s  var ied throughout the  year, being greatest  i n  

spr ing and sumner, wh i le  gel  strengths showed a s i m i l a r  trend. 

The f e a s i b i l i t y  o f  u t i l i s i n g  indigenous GraciZariQ seemdata 

Harvey forma psacdofZageZZifem May has been studied. The 

y i e l d  and gel  proper t ies  o f  agar were determined from d i f f e r -  

en t  a l k a l i  pretreatments. There was a marked increase i n  ge l  

s t rength when weed was pretreated i n a1 ka l  i , the  maximum gel 

s t rength being obtained from a weed treatment of 3 percent 

NaOH f o r  three hours a t  80'~. The gel  proper t ies  of agar 

from G. secundata f . pseudofkge t ZJfera are compared w i  t h  agar 

from other  sources. The agar was su i t ab le  f o r  commercial use, 



b u t  exhibited a greater resilience than  t h a t  from PterocZadia 

zucida. 

The vegetative regeneration of G. senmdata f .  pseudoflugetti- 

fera i n  the Manukau Harbour has been studied and an experimental 

harvest of 0.68t i s  described. During s p r i n g  100 percent 

regeneration from hand cleared and raked areas occurred after 

eight t o  thirteen weeks. Based on regeneration results, 

mechanical harvesting four times a year of GraciZaria mats i n  

the Manukau Harbour i s  advocated. 

The predicted sustainable yield i s  1084-1304t year-'. 

The extraction and gel properties of agar from Melanthalia 

abscissa (Turn.)  Hook. e t  Harv. are reported for the - f i r s t  

time, b u t  the comnercial collection of this species i s  not 

advocated. 






































