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INTRODUCTION

The use o f in b reed in g  and h y b r id iz a tio n  techn iques by com  

b reed e rs  fo r  th e  development o f new and improved co m  genotypes i s  

lim ite d  by th e  amount o f  g en e tic  v a r ia t io n  among the  l in e s  invo lved . 

G rea te r response  from the  development o f  new hyb rid s w i l l  only be 

achieved through th e  improvement o f b ase  p o p u la tio n s  from which l in e s  

a re  d e riv e d . The rece n t emphasis on th e  g en e tic  v u ln e ra b i l i ty  o f  the  

com  crop due to  i t s  narrow  g en e tic  b ase  and on th e  u t i l i z a t i o n  o f  new 

and e x o tic  sources o f  germplasm has re s u lte d  in  a r e tu rn  to  some 

degree o f p o p u la tio n  improvement work in  bo th  experim ent s ta t io n s  and 

in  th e  hybrid  co m  in d u s try . Though p o p u la tio n s  o r  s y n th e t ic  v a r ie t ie s  

w i l l  no t re p la c e  th e  s in g le ,  th ree-w ay , and double c ro ss  h y b rid s  grown 

in  th e  co rn  f ie ld s  o f  th e  U nited  S ta te s ,  th e  co m  h y b rid s  o f th e  fu tu re  

w i l l  s u re ly  be c ro sses  o f l in e s  d erived  from improved p o p u la tio n s .

B reeding schemes have been dev ised  which u t i l i z e  d i f f e r e n t  kinds 

o f  th e  g e n e tic  v a rian ces  which e x i s t  in  the  p o p u la tio n s . P re d ic t io n  

o f response  through th e  use  o f re c u r re n t  s e le c t io n  programs i s  p o s s ib le  

when es tim a te s  o f  th e  g en e tic  v a ria n c e s  a re  a v a i la b le .  The kind o f  

p o p u la tio n  improvement scheme l i k e ly  to  be most e f f e c t iv e  in  achieving  

th e  d e s ire d  goals can then  be determ ined . More in fo rm atio n  i s  needed, 

however, on the  in te rm e d ia te  and u lt im a te  e f f e c ts  o f  th e  v a rio u s  pop­

u la t io n  improvement p rocedu res.

Gardner (1961, 1968, 1969, 1976) has used therm al neu tron  i r r a d i a ­

tio n  a n d /o r  mass s e le c t io n  fo r  g ra in  y ie ld  to  develop two improved 

p o p u la tio n s  o f  com  from th e  o r ig in a l  v a r ie ty ,  Hays Golden. Although 

th e  i r r a d ia te d  p o p u la tio n s , which rece iv ed  two doses o f therm al 

n eu tron  seed trea tm en t in  th e  e a r ly  cy c les  o f  s e le c t io n ,  had g re a te r
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a d d itiv e  g e n e tic  v a ria n ce  than  th e  c o n tro l ,  mass s e le c t io n  in  both 

s e le c te d  p o p u la tio n s  has r e s u l te d  in  s im i la r  in c re a s e s  in  y ie ld  and 

in  o th e r  c o r re la te d  t r a i t s .  In fo rm ation  i s  needed to  determ ine i f  

mass s e le c t io n  has indeed  r e s u l te d  in  s ig n i f i c a n t  g en e tic  changes in  

th e  two improved p o p u la tio n s  and i f  th e  two s e le c te d  p o p u la tio n s  d i f f e r  

g e n e t ic a l ly .  The o b je c tiv e  o f  th i s  study  was to  compare h y b rid s 

derived  from s e ts  o f  random in b red  l in e s  o f  th e  th re e  popu la tio n s  

( o r ig in a l ,  c o n tro l  s e le c te d ,  and i r r a d ia te d  s e le c te d )  to  o b ta in  g e n e tic  

in fo rm ation  about y ie ld  and some o th e r  q u a n t i ta t iv e  t r a i t s  in  th e  

improved p o p u la tio n s  in  com parison w ith  th e  o r ig in a l  v a r ie ty ,  and to  

use th i s  g e n e tic  in fo rm a tio n  to  compare methods o f p re d ic tin g  th re e -  

way and double c ro ss  perform ance.
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LITERATURE REVIEW 

Mass S e le c tio n  fo r  P o p u la tio n  Improvement

Mass s e le c t io n  i s  probably  th e  o ld e s t  form of a r t i f i c i a l  

s e le c tio n  in  e x is te n c e . I t  was p r im a r ily  re sp o n s ib le  fo r th e  im prove­

ment o f  e a r ly  o p e n -p o llin a te d  co rn  v a r i e t i e s  and th e  ad ap ta tio n  o f  

th e se  v a r i e t i e s  to th e  vary ing  co n d itio n s  under which they were grown. 

Because o f i t s  r e la t iv e  ease  o f  o p e ra tio n  and ap p aren tly  su c c e s s fu l 

r e s u l t s ,  mass s e le c t io n  and a m o d if ic a tio n , ea r- to -ro w  s e le c tio n  

suggested by Hopkins (1899), were p ra c t ic e d  up to  th e  f i r s t  q u a r te r  o f 

th e  tw en tie th  cen tu ry  by farm ers and corn b reed e rs  a l ik e .  Smith (1909) 

was one o f th e  f i r s t  to  re p o r t  on th e  e f f e c ts  o f  mass s e le c t io n .  By 

breed ing  th e  o p e n -p o llin a te d  v a r ie ty  Learning in  o p p o s ite  d i r e c t io n s ,  

he was ab le  to  produce two s t r a in s  w ith  a  d if fe re n c e  in  e a r  h e ig h t o f 

about th re e  f e e t ,  b u t no d if fe re n c e  in  y ie ld .  In  th i s  e a r- to -ro w  

system , only th e  h ig h e s t y ie ld in g  p lo t  rows were s e le c te d  from which 

seed ears were chosen w ith  re fe re n c e  to  h e ig h t.

In  N ebraska, Montgomery (1909) re p o rte d  a y ie ld  in c re a s e  o f  9 .5  

bu sh e ls  p e r  ac re  by e a r- to -ro w  s e le c t io n  fo r  fo u r y ea rs  in  th e  v a r ie ty  

Hogue’s Yellow Dent. However, a l a t e r  re p o r t  by K iesse lbach  (1922) 

in d ic a te d  no improvement in  p o p u la tio n s  o f e i th e r  Hogue's Yellow Dent 

o r  Nebraska White P r iz e  due to  e a r- to -ro w  s e le c t io n .  K ie s se lb a c h 's  

re p o r t was p u b lish ed  about th e  tim e th a t  in b reed in g  and h y b r id iz a tio n  

r e s u l t s  were becoming re a d i ly  a v a i la b le ,  and th e re  was a growing b e l i e f  

th a t  mass s e le c t io n  and ea r- to -ro w  s e le c t io n  were in e f f e c t iv e  in  

in c re a s in g  y ie ld .  Richey (1922) reviewed th e  l i t e r a t u r e  on s e le c t io n  

work and re p o rte d  th a t  w h ile  mass s e le c t io n  appeared to  be e f f e c t iv e  

on q u a n t i ta t iv e  t r a i t s  l ik e  e a r  and p la n t  h e ig h t ,  e a rs  p e r p la n t ,  e t c . ,
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i t  ap p aren tly  was no t e f f e c t iv e  on y ie ld .  One reason  given fo r  th i s  

by Richey was th a t  th e  s e le c t io n  was p ra c tic e d  fo r  a t t r a c t i v e  ea rs  

which would r a te  h ig h ly  on a s t a t e  f a i r  score card bu t would no t 

n e c e s s a r i ly  produce h ig h -y ie ld in g  p ro g en ies. Subsequent in v e s t ig a ­

t io n s  on th i s  s u b je c t  le d  to  the conclusion  th a t s l i g h t  p h y s ic a l 

d if fe re n c e s  were o f no v a lu e  in  determ in ing  the r e la t iv e  p ro ductiveness 

o f  good seed e a r s .  The evidence favored to t a l  p roduction  p e r p la n t  as 

a b a s is  fo r  s e le c t io n  r a th e r  than s iz e  o r  number o f  e a r s .  Richey 

concluded th a t  w ith  unknown l im i t s  o f  p ro g ress , mass s e le c t io n  on th e  

b a s is  o f  p roduction  and q u a l i ty  was e n t i r e ly  w arran ted . With e a r - to -  

row s e le c t io n ,  however, Richey w rote th a t  th e re  appeared to  be l i t t l e  

to  recommend ea r- to -ro w  b reed ing  as a  p ra c t ic a l  method o f  com  improve­

ment a lthough an e n t i r e ly  u n se lec ted  o r  unadapted v a r ie ty  might be 

improved by a few y ea rs  o f  i n t e l l i g e n t  ear-to -row  s e le c t io n .

Richey (1922) a lso  re p o rte d  on p u re - lin e  b reed ing  which was 

shown to  r e s u l t  in  in c re a se d  as w e ll as decreased y ie ld s  when compared 

to  th e  o r ig in a l  v a r i e t i e s .  With th e  use o f double c ro s se s  to  e lim in a te  

poor seed and poor fem ale p a re n t c o n d itio n  as suggested  by Jones (1918), 

in c re ased  y ie ld s  were o b ta in ed . Richey s ta te d , " . . . t h e  e n t i r e  evidence 

from a l l  corn  b reed ing  in v e s t ig a t io n s  fo r  the p re se n t p o in ts  to  p u re - 

l i n e  methods as the  on ly  sound b a s is  fo r  r e a l  improvement o f c o m ."

Mass s e le c t io n  programs w ere then  apparen tly  abandoned in  favor o f th e  

y ie ld  advantage and a n t ic ip a te d  p ro g ress  from h y b r id iz a tio n .

C onsiderab le  g e n e tic  v a ria n ce  fo r  y ie ld  was b e lie v e d  to  e x i s t  in  

th e  o p e n -p o llin a ted  v a r i e t i e s ,  and H ull (1952) im plied  th a t  the  g en e tic  

v a ria n c e  was la rg e ly  n o n -a d d itiv e . Thus mass s e le c t io n  would no t be 

expected to  be e f f e c t iv e .  However, th e  development and use o f  mating
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design  I  by Robinson e t a l .  (1949) and m ating design  I I I  by Gardner 

e t  a l .  (1953) f a c i l i t a t e d  th e  e s tim a tio n  o f  average degree o f  

dominance and of th e  amounts o f  a d d i t iv e  and n o n ad d itiv e  g e n e tic  

v a ria n ces  in  m aize. These re p o r ts  were based upon h y b rid  p o p u la tio n s  

derived  from s in g le  c ro s se s  o f in b red  l in e s  w here freq u en c ie s  o f  genes 

a t  a l l  s e g re g a tin g  lo c i  would be expected to  be 0 .5 .  They found 

e s tim a te s  o f a d d i t iv e  g en e tic  v a r ia n c e  to  be g re a te r  th an  n o n ad d itiv e  

v a r ia n c e , which in d ic a te d  th a t  s e le c t io n  o f s in g le  p la n ts  o r  among 

p rogen ies should  be e f f e c t iv e  in  im proving y ie ld ,  p la n t and e a r  h e ig h t ,  

and ear number in  th o se  h y b rid  p o p u la tio n s . A lso , e s tim a te s  o f  th e  

average degree o f  dominance suggested  th a t  overdominance may e x i s t  a t  

some lo c i  a f f e c t in g  y ie ld .  E stim ates fo r  o th e r  t r a i t s  in d ic a te d  only 

p a r t i a l  dominance f o r  genes c o n tro l l in g  th o se  t r a i t s .

Comstock and Robinson (1952) suggested  th a t  th e  ev idence fo r  over­

dominance could  a c tu a l ly  have been due to  a lin k ag e  b ia s .  When lin k ag e  

i s  p re s e n t ,  p redom inate ly  in  th e  re p u ls io n  p h ase , th e  e s tim a te s  o f 

average d eg ree  o f  dominance a re  b ia se d  upwards. S ince q u a n t i ta t iv e  

t r a i t s  such as y ie ld  a re  presumed to  be c o n tro l le d  by a la rg e  number o f 

genes, i t  i s  very  l i k e ly  th a t  l in k a g e  e x i s t s ,  e s p e c ia l ly  when th e  F2  

g e n e ra tio n  i s  co n sid ered  as th e  base  p o p u la tio n  upon which th e  e s tim a te s  

a re  based .

From a d esign  I I I  experim ent u t i l i z i n g  th e  F and F g en e ra tio n s  of
2 8

a c ro ss  between two homozygous l i n e s ,  Gardner and L onnquist (1959) found 

th e  degree o f  dominance and dominance v a r ia n c e  to  be low er in  th e  Fg 

th an  in  th e  F£ g e n e ra tio n  fo r  every  q u a n t i ta t iv e  t r a i t  s tu d ie d . Con­

s i s t e n t l y  h ig h e r a d d i t iv e  g e n e tic  v a ria n c e  in  samples o f  th e  Fg genera­

t io n  th an  th o se  o f th e  F2  g en e ra tio n  was fu r th e r  ev idence fo r  lin k ag es

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



of genes in  th e  F2  g en era tio n  which w ere broken down through genera tions 

o f  random m ating to  allow  fo r  more recom bination  to  occur in  th e  Fg 

th an  in  th e  F2  g en e ra tio n .

The above r e s u l t s  in d ic a te d  the  need fo r  a g e n e tic  e v a lu a tio n  o f 

p o p u la tio n s  in  lin k ag e  equalibrium  such as o p e n -p o llin a te d  com  

v a r i e t i e s  o r  advanced gen era tio n s  o f a c ro ss  between two homozygous 

l i n e s .  Robinson e t  a l .  (1955) rep o rte d  on th re e  sou thern  p r o l i f i c  

v a r i e t i e s ,  J a r v i s ,  In d ian  C h ie f, and Weekley. Mating design  I  was used 

and a d d i t iv e  g en e tic  v arian ce  was es tim a ted  to  be co n sid erab ly  g re a te r  

th an  n o n ad d itiv e  g en e tic  v a ria n c e . For y ie ld  in  In d ian  C hief and 

Weekley th e  r a t i o  o f dominance to  a d d i t iv e  g e n e tic  v a ria n c e  was 0.52 

and 0 .3 3 , r e s p e c t iv e ly ,  w h ile  th e  e s tim a te  o f dominance v a rian ce  fo r  

J a r v is  was n e g a tiv e . Thus i t  must be concluded th a t  over-dom inant 

lo c i  were no t the s in g le  im portan t so u rce  of g e n e tic  v a r i a b i l i t y  fo r  

y ie ld  in  th e se  o p en -p o llin a te d  v a r ie t ie s  even though overdominance 

could  n o t be proven in s ig n i f ic a n t .

Robinson e t  a l .  (op c i t . )  advanced two p o s s i b i l i t i e s  to  re c o n c ile  

th e  p resence  o f  co n s id e ra b le  a d d itiv e  g e n e tic  v a ria n c e  w ith  the  in e f f e c ­

t iv e n e s s  o f  e a r l i e r  in t r a - v a r ie ty  s e le c t io n .  One was the  n eg a tiv e  

g e n e tic  c o r r e la t io n  between g ra in  y ie ld  and the  components of n e t r e ­

p ro d u c tiv e  c a p a c ity . Genes c o n tro l l in g  th e  rem aining v a r i a b i l i t y  fo r 

th e  t r a i t  undergoing s e le c t io n  may have had a d u a l pu rpose: p o s it iv e

fo r  th e  t r a i t  s e le c te d  and n eg a tiv e  fo r  rep ro d u c tio n . This s i tu a t io n  

p robab ly  would n o t occur u n t i l  v a r i a b i l i t y  was exhausted among genes 

having only  a s in g le  e f f e c t  fo r  th e  t r a i t  being s e le c te d .  The o th e r  

p o s s i b i l i t y  was th a t  the  gene freq u en c ies  a t  lo c i  p ro v id in g  most of th e  

a d d i t iv e  g e n e tic  variance  were a lre ad y  a t  eq u ilib riu m  between the
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fo rc e s  o f m utation  and s e le c t io n ,  thus continued  s e le c t io n  e f f o r t  

would o p e ra te  only  to  m a in ta in  th e  e q u ilib riu m  ra th e r  than  to  in c re a se  

mean y ie ld .  Because o f  th e  la rg e  amounts o f a d d itiv e  g en e tic  v a ria n ce  

in  r e la t io n  to  dominance v a r ia n c e , Robinson e t  a l .  suggested  th a t  the 

e f fe c t iv e n e s s  o f  in t r a - v a r i e ty  s e le c t io n  should  be  thoroughly  r e ­

examined.

In  1955 Gardner (1961) i n i t i a t e d  a  mass s e le c t io n  program u s in g  

th e  o p e n -p o llin a te d  v a r ie ty ,  Hays Golden. At th e  same tim e he s ta r t e d  

a re c u r re n t i r r a d i a t i o n  program in  con junction  w ith  th e  mass s e le c t io n  

program. Seeds o f  th e  i r r a d ia te d  p o p u la tio n  were tr e a te d  w ith  therm al 

neu trons p r io r  to  the  f i r s t  and th i r d  cyc les  o f  s e le c t io n .  Because o f 

severe  r a d ia t io n  damage to  th e  r e s u l t in g  p la n ts ,  th e  i r r a d i a t i o n  t r e a t ­

ment was d isco n tin u ed  a f t e r  th e  th i r d  cy c le . G ardner's  study invo lved  

growing th e  i r r a d ia te d  and c o n tro l p o p u la tio n s  in  s e p a ra te  i s o la t io n s ,  

allow ing  fo r  random m ating  w ith in  each p o p u la tio n . At h a rv e s t tim e, 

each  p o p u la tio n  was d iv id e d  in to  sm all g r id s  co n ta in in g  40 p la n ts  each. 

Ears from th e  top 10% or fou r p la n ts  were s e le c te d  by w eight from each 

g r id ,  and equal seed sam ples w ere tak en  from each e a r  to  p rov ide  seed 

fo r  th e  n e x t c y c le . Y ie ld  was th e  prim ary c r i t e r io n  o f  s e le c t io n ;  

however o p e ra t io n a l ly ,  t h i s  proved to  be s e le c t io n  a g a in s t lodg ing  and 

d is e a s e . D iseased a n d /o r  lodged p la n ts  were seldom , i f  e v e r , com peti­

t iv e  w ith h e a lth y  e r e c t  p la n ts .  A l i n e a r  re g re s s io n  c o e f f ic ie n t  of 

y ie ld  on number o f  c y c le s  o f  s e le c t io n  was computed to  be 3.93% gain  

p e r  cycle  a f t e r  fo u r cy c le s  o f s e le c t io n  in  th e  c o n tro l  mass s e le c te d  

p o p u la tio n . No p ro g re ss  was made in  th e  i r r a d ia te d  p o p u la tio n  u n t i l  

th e  i r r a d i a t i o n  tre a tm e n t was d isc o n tin u e d .

Lonnquist e t  a l .  (1966) re p o rte d  gains in  p ro d u c tiv i ty  over th e
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p a re n t p o p u la tio n  o f  12.7% fo r  th e  c o n tro l and 10.9% fo r  th e  i r r a d ia te d

popu la tion  a f t e r  s ix  c y c le s  o f  s e le c t io n .  No d e c lin e  in  a d d itiv e

g e n e tic  v a ria n ce  f o r  y ie ld  was observed in  th e  s e le c te d  popu la tio n s

when compared to  th e  u n se lec ted  p a ren t p o p u la tio n , w h ile  th e re  was some

in d ic a tio n  o f  an in c re a se  in  a d d itiv e  g e n e tic  v a r ia n c e  in  th e  i r r a d ia te d  

p o p u la tio n . There was a lso  an in c re a se  in  a d d i t iv e  g e n e tic  v arian ce  

fo r  p ro l i f ic a c y  in  th e  i r r a d ia te d  p o p u la tio n . R a tio s  o f  dominance to  

a d d i t iv e  g e n e tic  v a r ia n c e  were in c o n s is te n t  fo r y ie ld  fo r  the two years  

th e  study  was conducted, and many e s tim a te s  o f  dominance v a ria n ce  were 

n eg a tiv e  o r low r e la t iv e  to  t h e i r  s tan d ard  e r r o r s .

E stim ates o f v a r ia n c e  components from th e  p o p u la tio n s  a f t e r  te n  

cycles  o f s e le c t io n  (G ardner, 1969) showed a  d ecrease  in  a d d itiv e  

g e n e tic  v a ria n ce  in  th e  c o n tro l p o p u la tio n . The i r r a d ia te d  p o p u la tio n  

had s u b s ta n t ia l ly  more a d d itiv e  g e n e tic  v a r ia n c e  th an  th e  c o n tro l and 

alm ost as much as th e  p a re n t v a r ie ty .  For p r o l i f i c a c y ,  a d d itiv e  

g e n e tic  v a ria n c e  components follow ed th e  same p a t te r n  fo r  th e  v ario u s  

p o p u la tio n s  as  d id  th o se  components fo r  y ie ld .  No d if fe re n c e  among 

p o p u la tio n s  was no ted  fo r  a d d i t iv e  g en e tic  v a r ia n c e  components fo r  

days to  flo w er, p e rc e n t m oistu re  a t  h a rv e s t ,  o r  e a r  h e ig h t.  Although 

p re c is io n  on th e  dominance v a ria n ce  e s tim a te s  was n o t g r e a t ,  l i t t l e  

d if fe re n c e s  in  m agnitude o f  dominance v a ria n c e  were observed among 

p o p u la tio n s . S ig n if ic a n t  genotype by environm ent in te r a c t io n s  fo r  th e  

s e le c te d  p o p u la tio n s  suggested  th a t  perhaps s e le c t io n  had been fo r  

genes fav o rab le  only  in  a  reasonab ly  good environm ent and n e u tra l  in  a 

l e s s  fav o rab le  one.

Mean y ie ld  com parisons a f t e r  te n  cy c les  o f  s e le c t io n  (G ardner, 

1968) in d ic a te d  a  ga in  o f  2.72 p e rce n t p e r  g e n e ra tio n  fo r  th e  c o n tro l
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and 2 .53 p e rce n t p e r  g en e ra tio n  fo r  th e  i r r a d i a te d  p opu la tion . However, 

i f  c a lc u la t io n s  were based on ly  on th e  p o p u la tio n  a f t e r  i r r a d ia t io n  

trea tm en ts  were d isco n tin u ed , th e n  a gain  o f  4 .5  p e rce n t per g en e ra tio n  

was observed in  th e  i r r a d ia te d  p o p u la tio n . The g ra in  y ie ld  in  th e  two 

s e le c te d  p o p u la tio n s  was v i r t u a l l y  th e  same a f t e r  ten  cy c les , w hereas 

th e  i r r a d ia te d  p o p u la tio n  had a co n s id e ra b ly  g re a te r  number o f e a rs  p e r 

p la n t  than  th e  c o n tro l .  P r o l i f ic a c y  in  b o th  p o p u la tio n s  was g re a te r  

than  in  th e  u n se le c te d  p a ren t p o p u la tio n . In creased  p la n t and e a r  

h e ig h t,  and l a t e r  m a tu rity  w ere a lso  observed in  th e  se le c te d  popula­

t io n s .

P re d ic t io n  o f  continued  response from s e le c t io n  a f te r  ten  cy c les  

(G ardner, 1969) in d ic a te d  th a t  more p ro g re ss  can be expected from th e  

i r r a d ia te d  p o p u la tio n . However, no y ie ld  p la te a u  had been reached in  

e i th e r  s e le c te d  p o p u la tio n . Compared to  mass s e le c t io n  e f fo r ts  in  th e  

f i r s t  q u a r te r  o f  th e  ce n tu ry , G ard n er's  y ie ld  improvements were sub­

s t a n t i a l .  He a t t r ib u te d  th i s  to  an abundance o f  a d d i tiv e  g en e tic  

v a r ia n c e  in  th e  v a r ie ty  Hays Golden and to  the  use o f  h is  re f in e d  mass 

s e le c t io n  techn ique  which minimized env ironm ental e f f e c t s  and in c re a sed  

the  p ro b a b il i ty  o f  s e le c t in g  th e  h ig h e r  y ie ld in g  genotypes.

O ther w orkers have a lso  r e a l iz e d  s ig n i f i c a n t  gains through th e  

re c e n t u se  o f  mass s e le c t io n  te ch n iq u es . Johnson (1963) repo rted  a 

y ie ld  g a in  o f  33 p e rc e n t over th e  o r ig in a l  v a r ie ty  follow ing th re e  

cy c le s  o f  mass s e le c t io n  in  a Mexican w h ite  den t com  v a r ie ty . He used 

a  s t r a t i f i e d  mass s e le c t io n  tech n iq u e  s im i la r  to  th a t  o f Gardner. No 

d if fe re n c e s  in  lodging o r  flow ering  d a te s  were observed in  h is  s e le c te d  

p o p u la tio n  when compared to  th e  o r ig in a l .  L onnquist (1967) rep o rte d  

y ie ld  ga in s  o f 6 .28  p e rce n t p e r  cy c le  in  a  p o p u la tio n  of Hays Golden
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s e le c te d  s t r i c t l y  on th e  b a s is  o f  p ro l i f ic a c y  fo r  f iv e  c y c le s .  His 

s e le c t io n  in t e n s i ty  was approxim ately  f iv e  p e rc e n t,  tw ice  as in te n se  

as G ardner's  te n  p e rc e n t.  The g re a te r  p re c is io n  o f  measurement and 

h ig h e r h e r i t a b i l i t y  f o r  p ro l i f ic a c y  than  fo r  y ie ld  and th e  h igh  

g e n e tic  c o r r e la t io n  between th e  two t r a i t s  enabled  th e  in d i r e c t  s e le c ­

t io n  to be very e f f e c t iv e  in  in c re a s in g  y ie ld .  S t r a t i f i e d  mass s e le c ­

t io n  by Vega and Agudelo (1972) in  two South American o p e n -p o llin a te d  

v a r i e t i e s  o f maize r e s u l te d  in  s ig n i f i c a n t  improvement i n  one v a r ie ty  

and a la c k  o f  p ro g re ss  in  th e  o th e r . A y ie ld  ga in  o f 17.83 p e rce n t 

a f t e r  th re e  cy c le s  o f  s e le c t io n  o r  5.87 p e rc e n t p e r  c y c le  was observed 

fo r  th e  v a r ie ty  " C r io llo  de fa lc o n ."  The au th o rs  a t t r ib u t e d  th e i r  

la c k  o f  p rogess in  "A ntigua grupo 2" to  a la ck  o f  s u f f i c i e n t  a d d i t iv e  

g e n e tic  v a r i a b i l i t y ,  f a l l a c i e s  in  th e  s e le c t io n  te c h n iq u e , and in ­

s u f f i c i e n t  p re c is io n  to  d e te c t  sm all d if f e re n c e s .

A rbo leda-R ivera and Compton (1974) te s te d  th e  e f f e c t s  o f mass 

s e le c t io n  fo r  y ie ld  and p r o l i f ic a c y  fo r  d i r e c t  and in d i r e c t  environ­

m ental responses i n  th re e  subpopu lations o f  "M ezcla V a r ie ta la s  

A m arillo s ."  D ire c t responses o f 10.5 and 2 .5  p e rc e n t p e r  cy c le  were 

ob ta in ed  in  th e  ra in y  and d ry  seaso n s , r e s p e c t iv e ly  by mass s e le c t io n  

fo r  y ie ld .  I n d i r e c t  responses were no t as  s a t i s f a c to r y .  By mass 

s e le c t io n  fo r  p r o l i f ic a c y ,  d i r e c t  responses in  number o f  e a rs  p e r  p la n t  

o f  8 .8  and 4 .4  p e rc e n t per c y c le  fo r  th e  wet and dry  se a so n s , re sp ec ­

t iv e ly  w ere observed . By s e le c t in g  fo r  p r o l i f ic a c y  in  th e  dry  season  

and e v a lu a tin g  i n  th e  ra in y  season , a ga in  in  ea rs  p e r  p la n t  o f 11 .4  

p e rc e n t p e r  c y c le  was o b ta in e d ; but only  1 .0  p e rc e n t ga in  p e r cy c le  

was achieved w ith  th e  o p p o s ite  mode o f  s e le c t io n .  S e le c tio n  fo r  

p r o l i f ic a c y  i s  ap p a re n tly  more e f f e c t iv e  when p ra c t ic e d  under w eather

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W


