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ABSTRACT 

Many s p ec i e s  of F u s ar i um are common l y a s soc i ated wi th cerea l s ,  

p ar t i cu l ar l y  m a i z e , b u t  i n  New Zea l a nd , l i t t l e  i s  kn own of th e i r  

s i gn i f i cance  a s  mycotox i n prod ucers . Th ese  s t ud i es h av e  exam i ned t he  

p rev a l ence  o f  f u s ar i a a nd  o t her  fung i i n  ma i ze  a nd  ma i z e fi e l d s  and 

h av e  i nv e s t i g a ted the presence and sources of s ome major F u s ar i um 

t o x i n s  i n  ma i z e .  

F u ng i i n  m a i ze , h u s k , l i tter a nd s o i l fr om ma i ze  fi e l d s  and i n  

gr a i n  at h ar ve s t  and i n  s torage were as s ayed . The  d i s tr i b ut i on of 

f u n g i  was  found to be uneven  wi th i n  ma i z e ,  h u s k  and l i t ter s u b st rates 

w i t h i n  a f i e l d but i n  s o i l was  more homogeneou s . S amp l i ng techn i q ues  

wer e  th erefore  deve l o ped to  en s ure representat i ve s u b s amp l e s were 

obt a i ned from e ach  so urce . 

S i m i l a r l y  i s ol a t i on procedures  were chosen  to  ensure  adeq u ate 

recovery of f u ng i . D i l u t i on and d i rect p l a t i ng s  were  u s ed to prov i de 

i n format i on on  tota l  popu l a t i on s  and on fung i act u a l l y  i nv ad i ng ker

n e l s ,  w i th t wo med i a , PDA- D and peN B .  The  med i um u s ed showed no s i gn i 

f i cant  i n f l u ence on e i th er v i ab l e  co unt s  or kerne l co ntam i n at i on r ates 

nor on the  n umber of d i fferent F us ar i um s pp recovered on  the  two 

med i a , b u t  PDA-D  s upported a greater overa l l v a r i ety of fung i . The 

n umbers  of ge nera  and of F u s ar i um s pp recorded by d i rect p l at i ng were 

s i gn i f i cant l y  h i gher th an  w i th d i l u t i on p l at i ng .  

The tot a l  popu l at i on and the  number of d i fferen t genera and of  

F us ar i um spp  were compared for t he  fo u r  " f i e l d" s ub s trates . A tota l  

of  2 5  gener a was  i s o l  ated , most  be i  ng  recovered from  s o i  1 and 1 i t ter . 

F us ar i um was  present i n  a l l samp l e s .  Acremo n i um , C l ados por i um ,  

P e n i c i l l i um and  Mucor occu rred regu l ar l y .  The  four  s u b strates  gave 

up to  ten  d i f ferent  F us ar i um s p p ,  F .  grami near um , F .  c u l morum and F .  

ac umi n atum b e i ng t he  mo s t  frequen t .  H u s k  and l i t t er s amp l es gav e the  

h i g he s t  v i ab l e co unts  for  both  tota l  fung i and F u s ar i um s pp .  

F i e l d  s amp l es of ma i z e kerne l s showed 1 3  ge nera  and ten F u s ar i um 

s pp .  At h arvest  t i me t o t a l  genera i ncreased to 17 but  F us ar i um s pp 

rema i ned con s t ant . Wh i l e t h e  tota l  genera  rema i ned con s t ant at  17 i n  

s t o red s amp l e s ,  t he  n umber  of F u s ar i um spp  dropped t o  t h ree ,  on l y  � 
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s ubgl u t i n ans , F .  

n at i on r ate  o f  

f i e l d s amp l es 

s tored ma i z e .  

gr ami n e ar um 

k erne l s by 

( 7 5 . 8% )  to 

and F .  

f u s ar i a 

h arvest  

poae b e i ng detected . Th e contam i 

a l so  c h anged s i gn i f i c a nt l y  from 

s amp l e s ( 58 . 3% )  to on l y 1 . 5% i n  

As wi th F u s ar i um ,  Acr emon i um and Mucor  popul at i ons  decreased 

from h arvest  to  s t or age  but  oth er genera  ( e . g .  Aspergi l l us ,  Be au

v ar i a )  were on l y  found i n  s tored ma i ze .  The  freq uency of occurrence 

of  P e n i c i l l i um rema i ned  s t ab l e over the  who l e per i od . 

Th ree 

screen i ng 

i so l ates  

ana l yt i c a l  method s ,  

ma i z e , p o u l try r at i on 

TLC , GC  and  GC-MS were 

for f i ve F u s ar i um tox i n s .  

s amp l es and  c u l tures of  

T he  GC-MS method was 

u s ed for 

F u s a r i um 

t h e  most 

re l i ab l e  and s en s i t i ve for detect i on and q u an t i tat i on of DON , DAS and 

T-2  tox i n ,  b u t  not  for  q u a nt i tat i on o f  ZEA , due to der i v at i s at i on 

prob l ems . TLC and T L C - den s i tometry were s e n s i t i ve and re l i ab l e enough  

for  detection and q u an t i tat i on of ZEA a nd MaN respect i ve l y .  A l th o ugh  

the  GC  re s u l t s  were  c l o s er to  the  GC-MS r e s u l t s ,  a h i gh percentage of 

fa l s e  pos i t i ve s ,  part i cu l ar l y  for T-2 tox i n ,  was not i ced . 

Of the  exam i ned m a i ze s amp l es ,  85% were co ntami n ated w i t h  f unga l  

tox i n s . The maj o r i ty cont a i ned ZEA and  t h ree s amp l e s were e ac h  conta

mi n ated wi th four  tox i n s .  No  MaN was  detected . 

Many i s o l ates , p art i c u l a r l y  of  F .  gr am i ne arum , were found  to  be 

ZEA- producers . Some 63% p rod uced ZEA at  >2  ppm .  T-2 t ox i n  was 

prod u c ed by 46% of  t h e  i s o l ates  but  at  l ow l ev e l s « 1 . 7  ppm ) . Low 

l ev e l s of  DON a nd DAS were produced by a few i s o l ates . MaN was 

produced by 30% of  i s ol ates , p art i cu l a r l y  F .  s ubgl u t i nans , and  i n  

l arge amounts  ( u p to  64  ppm) . 

Th i s  t he s i s  i s  the  f i r s t  report o n  t h e  n atura l  occu rrence of 

F us ar i um tox i n s i n  N ew Zea l a nd ma i ze . T - 2  t ox i n  and DAS h av e  not  been 

r eported as n a t u r a l  contam i n ants  i n  th i s  c o untry. MON prod u c t i on h a s  

a l s o  not  been reported i n  New  Zea l a nd . 
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P o t ato dextrose agar 
P o t ato dextrose aga r- d i c h l o ran 
P ar t  per b i l l i on ( ng/g ) 
P ar t  per mi l l i on ( mg/ k g )  
P o t ato s ucrose ag ar  
R ad i o i mmunoas s ays 
S t er i l e  d i s t i l l ed water 
S e l ect i ve i o n mon i tor i ng 
Tr i actoxys c i rpenol  
Th i n  l ayer c hromatogr aphy 
Tr i methyl s i l yl 
N - t r i methyl s i l y l - i m i d azo l e  
Tr i methyl ch l oros i l ane 
Tot a l  i on mon i tor i ng 
Ze ara l enone 

x i x 


