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ABSTRACT 

Dif ferences  in  crop performance be tween hybr ids ,  composi tes  and 

loca l  maize  var ie t ies  were  es tabl i shed and corre la t ions  between grain  

y ield  versus  parameters  of  growth and development ,  y ie ld  indices  and 

yie ld  components  a t  varying levels  of  s igni f icance  es tab l ished.  Pioneer  

hybr ids  were  cons is tent ly  the  h ighes t  y ie lders ,  but  CIMMYT composi tes  

inc luding a  high lys ine  var iety  a lso  produced high y ields .  S ign if icant  

responses  in  gra in  and prote in  y ie lds  and gra in  prote in  content  to  

N-supply  were  recorded,  and y ie ld  responses  to  p lant  dens i ty  occurred up 

to  100 x  10^ plan ts /ha ,  but  lodging in  local  var ie t ies  and in fer t i l i ty  

in  hybr id  and composi te  var ie t ies  a t  h igh p lant  dens i ty  proved to  be  

major  y ie ld  const rain ts .  Grain  number  per  uni t  land area  was  the  more  

l imi t ing component  of  y ie ld  than mean gra in  weight ,  and cob prol i f icacy 

and reduced infer t i l i ty  were  sugges ted  as  mechanisms for  i t s  increase  a t  

low and h igh p lant  densi t ies  respect ively .  

Harves t  index and the  newly def ined grain  index were  more  

impor tan t  sources  of  y ie ld  var iabi l i ty  than to ta l  dry  mat ter  product ion 

and emerged,  together  wi th  t ranslocat ion e f f ic iency ,  as  impor tan t  

corre lants  of  gra in  y ie ld .  Leaf  area  index and leaf  angle  a t  f lowering 

were  a l so  found to  be  impor tant  y ie ld  de terminants  below and above 

respect ively  a  c r i t ica l  LAI of  4 .  

Growth analys is  showed tha t  rapid  cob development ,  long leaf  

area  durat ion af ter  f lower ing,  h igh gra in  index,  as  wel l  as  low speci f ic  

leaf  area  and leaf  dens i ty  were  assoc iated  wi th  high y ie ld .  Tota l  and 

economic  surplus  ass imi late  emerged as  valuab le  morphogenet ic  indices  of  



crop and y ie ld  performance which,  could  lead to  the  quant i f ica t ion of  

the  negat ive  ef fec t  of  t ropical  maize  leaf iness  on y ield .  

The re la t ive  impor tance  of  po tent ia l  to ta l  input  of  reduced N 

per  p lant  compared wi th  the  in tens i ty  of  n i t ra te  reductase  ac t ivi ty  (NRA) 

in  leaf  t i ssue  was  demonst ra ted .  Reduced n i t rogen input  a t  c r i t ica l  

s tages ,  e .g .  af ter  f lower ing,  resul t ing  from osci l la tory  var ia t ion  in  

NRA d ur ing on togeny was  found to  be  a  l imi t ing fac to r  in  maize  performance.  


