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Results of Non-Selective Inbreeding in Maize* 
WILLIAM L. B R O W N  

Department  of Plant Breeding, Pioneer Hi-Bred Corn Company, Des Moines, Iowa 

Summary. The results reported here indicate tha t  
selection, as practiced by maize breeders during the 
development of inbred lines, has markedly reduced the 
potential  morphological variabil i ty of Corn Belt germ 
plasm. I t  is suggested that  a number of traits which 
appear to a greater degree in "e l i te"  lines than in those 
resulting from non-selective inbreeding could be the 
result of selection for genes or chromosomal segments 
derived from the introgression of maize and teosinte. Yet 
lines exhibiting maximum teosinte influence would not 
likely survive the screening imposed by visual selection. 

Evidence is presented which suggests that  visual selec- 
tion as practiced during inbreeding has little, if any, 
direct influence on yield in hybrid combinations. 

With  respect to the inheritance of combining ability, 
results from these experiments support the assumption 
that  high × high general combiners, on the average, tend 
to be higher yielding than any other set of combinations 
of high, medium, or low general combiners. I t  is, how- 
ever, difficult to account for the relatively high yields of 
h igh× low general combiners on the basis of additive 
gene action alone. 

I t  is suggested that  in material  as heterogeneous as 
open pollinated Corn Belt varieties, as much genetic di- 
versity can come from within varieties as from between 
varieties, particularly if the varieties themselves have 
undergone extensive introgression during the course of 
their evolution. 

I n t r o d u c t i o n  

An in te res t  in the  origin and evo lu t ion  of Corn Bel t  
maize  led the  author ,  some years  ago, to the  as- 
sumpt ion  t h a t  a s t udy  of the  c o m p a r a t i v e  morpho logy  
of a typ ica l  cross sect ion of Corn Bel t  inbreds  migh t  
p rov ide  add i t iona l  i n fo rma t ion  re la t ive  to the  iden- 
t i t y  of the p u t a t i v e  paren t s  of this most  i m p o r t a n t  
segment  of maize  germ plasm. I t  was p r imar i ly  for 
this  reason t h a t  such a s tudy  was under t aken .  I t  
soon became  apparen t ,  however ,  t h a t  if the  origin 

* Dedicated to Dr. GEORGE F. SPRAGUE on the occa- 
sion of his 65th bir thday.  

of Corn Bel t  maize  even a p p r o x i m a t e d  t h a t  which 
had been pos tu la ted ,  m a n y  of the morphologica l  
types  which should  have  been recovered  f rom in- 
breeding  Corn Bel t  var ie t ies  were not  present  in the  
cul tures  of modern  corn breeders.  I t  was assumed,  
therefore ,  t h a t  e i ther  the  pos tu la t ed  origin of Corn 
Bel t  maize  was in error,  or more  plausibly,  t h a t  only  
a segment  of the  to ta l  pheno typ ic  va r i ab i l i t y  of Corn 
Be l t  germ plasm had  su rv ived  the  rigors of select ion 
as p rac t iced  by  maize  breeders.  

I t  was pa r t l y  to p rov ide  answers to these quest ions  
and pa r t l y  to develop a group of non-se lec ted  lines 
for use in expe r imen t s  in q u a n t i t a t i v e  inher i tance  
t h a t  a r a n d o m  inbreed ing  scheme was s ta r ted  in 
the  mid-195o's .  

Mater ia l s  a n d  M e t h o d s  

Seed from a p p r o x i m a t e l y  lOO open pol l ina ted  ears 
of each of four  var ie t ies  were  selected as the  original  
sources for inbreeding.  The  four  var ie t ies  were 
Reids  Yel low Dent ,  Krug,  Lancas t e r  and Midland. 
Seed f rom the  loo  ears was bulked  wi th in  each 
va r i e t a l  source, and 600 kernels  were t aken  at r andom 
f rom each var ie ty .  These  were p lan ted  in blocks by 
var ie ty ,  and at  f lowering, an effort  was made  to 
self each p lan t  of each var ie ty ,  i r respec t ive  of its 
agronomic  qual i t ies .  These  included lodged plants ,  
diseased plants ,  and m a n y  o ther  types  which would  
no rma l ly  be re jec ted  by  the breeder .  N a t u r a l  selec- 
t ion,  of course, took its toll. A cer ta in  n u m b e r  of 
p lants  were lost in each genera t ion  due to the  spread 
in t ime  of si lking and pollen shedding,  and due to 
male  s ter i l i ty ,  insect  a t tack ,  ear molds,  etc. 

At  harves t ,  all ears were saved  and a p p r o x i m a t e l y  
equal  numbers  of kernels  were chosen f rom each 
ear, suff ic ient  to make  a bulk  sample  of 600 kernels.  
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This was done for each of the four varieties, and 
provided seed for the succeeding generation. 

Following six generations of selfing in the manner 
just described, ear to row progenies of all ears which 
in the S, generation produced sufficient seed to 
plant a ten hill nursery row, were grown out for 
morphological studies. These consisted of 336 ear 
rows of Krug, 302 of Reids, 231 of Lancaster, and 
291 of Midland. In addition to the non-selected lines 
derived from the four varieties, 200 selected lines 
from various sources, which were a part of a normal 
breeding program, were also grown out in ear rows 
for comparison with the lines developed in the absence 
of selection. These latter lines were representative 
of the kinds of inbreds being utilized by corn breeders 
in their regular breeding programs in the U.S. Corn 
Belt. A number of these lines were also in use in 
commercial hybrids at that  time. 

Following anthesis, measurements were made on 
each plant as follows: 

1. Glume Length. 
2. Number of Leaves Above Ear. 
3. Number of Primary Tassel Branches. 
4. Number of Secondary Tassel Branches. 
5- Plant Height. 
6. Tassel Exsertion. 

At harvest, all ears and their associated peduncles 
were saved and the following traits were either mea- 
sured or scored: 

I. Degree of Denting. 
2. Ear Length. 
3. Kernel Length. 
4. Row Number. 
5. Shank Diameter. 
6. Shank Length. 

Results  

Before considering comparisons of specific charac- 
teristics of selected vs. non-selected lines, brief com- 
ment on certain general aspects of morphology is in 
order. In the first place, lines whose morphology 
clearly approximated the putative parents of Corn 
Belt maize, i.e., the Northern Flints and the many 
rowed Southern Dents, were obtained in three 
v a r i e t i e s - K r u g ,  Lancaster, and Midland. Further- 
more, flint lines were obtained from all four varieties, 
although those from Reids Yellow Dent had ten 
to twelve kernel rows rather than eight. From the 
variety Krug, a number of lines were obtained which, 
except for endosperm color, were typical of lines 
derived from the Mexican race, Pepitilla. This sug- 
gests that  in U.S. Corn Belt varieties, there is still 
present not only the Northern and Southern U.S. 
:germ plasm from which Corn Belt maize evolved, 
but also even the more remote ancestral races from 
Mexico. That  these could have survived a century 
or more of selection is of considerable interest. Even 
more surprising, however, is the occurrence in a few 
lines of a tendency towards single spikelets, a charac- 
ter which distinguishes maize from its closest relatives, 
teosinte and Tripsacum.  

Now let us examine some of the comparisons of 
individual characteristics of selected and non-selected 
lines. 

In Table 1 are shown the means and standard 
deviations for twelve plant and ear characters of 
the selected and non-selected lines. I t  will be noted 
that  the mean value for denting in the two groups of 

Table 1. Comparison o/ morphological traits o/ selected 
and non-selected lines. 

T r a i t  

Denting* 
Ear Length (cm) 
Kernel L. (mm) 
Glume L. (mm) 
Leaves above Ear 
No. I Branches 
No. II  Branches 
Plant Height 
Row Number 
Shank Diam. (mm) 
Shank Length (cm) 
Tassel Exsertion 

* 1 = f l in t ,  5 --  e x t r e m e  d e n t  

Se l ec t ed  

M e a n  S .D .  

2.65 -/0.90 
16.79 i2 .77 
9.59 -/1.12 

lO.42 -/1.32 
5.6 -/0.94 

12. 4 -55.48 
1.9 -{-2.17 

19.o -/2.36 
x5.o -/2.22 
11.7 -/2.93 
13.3 -/5.32 
52.5 -/8.21 

N o n - S e l e c t e d  

Mean  S . D .  

2.24 ± 1.o9 
15.26 +2.8 4 
1 0 . 2 6  EIZ 1 . 0 0  

11.32 =I=1.48 
6.00 +1.O 9 

17.OO +6.70 
2.90 +3.00 

21.3o ±2.45 
14.4 ° -/2.36 
lo.4o -/2.56 
lO.lO -/4.17 
39.20 -/5.84 

lines is quite similar, with the selected inbreds exhi- 
biting a slightly higher degree of denting than the 
unselected ones. Despite the similarity of means, 
however, the range in denting scores in the two 
groups is quite different. As was mentioned pre- 
viously, several flint lines were present among the 
non-selected group, while no flints occurred among 
the elite lines. 

The mean value for ear length of the selected lines 
is one and one-half centimeters greater than that 
of the random group, indicating that  considerable 
selection pressure for ear length has been applied by 
breeders. 

For some reason, which I do not understand, bree- 
ders seem to have selected against maximum possible 
kernel length in Corn Belt maize. The mean kernel 
length of the selected lines is less than that  of the 
non-selected, but more striking were the differences in 
range of kernel lengths in the two groups. The 
longest kernels among the non-selected lines were 
almost 3 mm. longer than the longest among the 
elite lines. 

I t  will also be noted that  the length of the glumes 
of the non-selected lines exceed those of the select 
inbreds on the average. I would suppose the diffe- 
rence here, however, is not likely to be the direct 
result of intentional selection. 

The number of leaves above the ear is greater, on 
the average, in the non-selected lines than in those 
which have undergone normal selection as practiced 
by breeders. Here again the differences in range in 
leaf number above the ear was particularly striking. 
For the select group the number varied from 3 to 9 
as contrasted to a range of 3 to 16 among the non- 
selected lines. There, undoubtedly, are good reasons 
why breeders might reject lines with 16 leaves above 
the ear, yet, at the same time, it might be of interest 
to have them in the gene pool for special purposes. 

Among the most marked differences in the two 
classes of lines here being compared were certain 
characteristics of the tassel. I t  would seem that  lines 
which are the products of regular breeding programs 
have a much narrower range of primary and second- 
ary branches than do those developed in the absence 
of selection. The maximum number of primary 
branches encountered in select lines was 3o as com- 
pared to 46 in the randomly developed group. 
Likewise, the maximum number of secondary tassel 
branches found among the 2oo elite lines was 19 
as compared to 33 in the non-selected inbreds. 
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These da ta  indicate also tha t  breeders have prac- 
ticed effective selection for reduction in plant  height 
as well as for some increase in the number  of kernel 
rows beyond tha t  which might  occur with inbreeding 
in the absence of selection. Likewise, both  shank 
diameter  and shank length were, on the average, 
greater  in the select lines than  in the non-selected 
group. 

Among the various morphological t rai ts  considered, 
the most  striking difference between the two groups 
is tha t  of tassel exsertion. This is a measure of the 
extent  to which the terminal  internode is enclosed 
within or exserted beyond the uppermost  leaf sheath. 
Whether  intentional or not, it seems perfectly ob- 
vious tha t  breeders have selected strongly and suc- 
cessfully for well exserted tassels. The mean values, 
it will be noted, are 52.5 ram. for the select lines 
as compared with 39.2 mm.  for the non-selected ones. 
The differences in range in the two groups are --77 
to :78 mm. for the select inbreds as compared with 
- - : 79  to 242 mm. for the random lines. 

To summarize the morphological comparisons, 
it is apparent  tha t  the select lines differ from the 
non-selected in possessing: 

1. Fewer Primary Tassel Branches. 
2. Greater Tassel Exsertion. 
3. Shanks of Greater Diameter. 
4. Shorter Plants. 
5- Longer Shanks. 
6. Fewer Secondary Tassel Branches. 
7. Higher Number of Rows. 
8. Fewer Leaves above Ear. 
9. Higher Degree of Denting. 

lo. Shorter Kernels. 
11. Longer Ears. 
12. Shorter Glumes. 
Of some interest  f rom the s tandpoint  of evolution 

is the observation tha t  for at least half of the pheno- 
typic  characters studied, the selected lines differ 
from the non-selected in a direction which could 
logically have resulted from previous admixture  of 
maize with teosinte. These differences are a decrease 
in the number  of p r imary  tassel branches, greater  
tassel exsertion, increased shank length, fewer second- 
ary  tassel branches, shorter kernels and longer ears. 
Most of these are trai ts  which have been demonstra ted  
by  SEHGAL (1963), and BROWN and MANGELSDORF 
(1951) to be the products of introgression of teosinte 
into maize. 

The role played by  teosinte in the evolution of 
maize under domestication is of part icular  signifi- 
cance to students of evolution and should be, in 
m y  opinion, of equal significance to breeders. There 
is considerable evidence, WELLHAUSEN et al. (1952) 
which suggests tha t  each of the major  kinds of maize 
of outstanding product iv i ty  which has been studied 
contains some amount  of teosinte in its genetic 
make-up.  As a consequence a number  of " t r ipsacoid" 
lines should be expected to be recovered from inbreed- 
ing varieties of Corn Belt maize. Furthermore,  
these will likely be far from the breeders ideal of 
a desirable maize plant.  As a result, few, if any, such 
lines will likely survive the screening imposed by  
visual selection. Yet  the effects of blocks of genes 
from teosinte, when present in maize, can be vas t ly  
different, depending upon whether  they  are in the 
homozygous or heterozygous condition (MANGELS- 
DORY, 1952 ) . Thus the "appearance"  of lines contain- 

ing teosinte can be quite misleading in terms of 
their eventual  usefulness and the true value of such 
lines can be determined only on the basis of perfor- 
mance in hybrid  combinations. 

Relation of Visual Selection and Yield 
In  developing inbred lines of maize, most,  if not 

all breeders, regularly practice visual selection for 
a number  of highly heritable trai ts  of agronomic 
importance.  This practice has been quite successful, 
part icularly when applied to the improvement  of 
such trai ts  as root strength, resistance to stalk rot  
and leaf blight and resistance to various insects. 
Some breeders also believe tha t  it is possible to 
effectively practice visual selection for yield, but  
despite this there remains considerable difference of 
opinion concerning the effectiveness of phenotypic  
selection in modifying hybrid performance. 

In  an a t t empt  to shed further  light on this problem 
four experienced breeders were asked to evaluate 
visually each of the 116o non-selected lines the year  
in which they were grown as ear to row progenies, 
Each of the lines was scored on a scale of 1 to 5, 
with 5 representing the most  desirable phenotypes,  
and 1 the poorest. This, it seems, is a normal selec- 
tion procedure, and one practiced by  many  breeders. 
Following visual evaluation of the lines, a set of 
20 was chosen at  random from among those which 
had received average scores of 4 or more, and a second 
set of 2o was likewise taken at random from the 
group which had been given average scores of 2 or 
less. Each of the 4 ° lines was subsequently crossed 
onto a synthet ic  tester, and evaluated in perfor- 
mance trims for grain yield and other trai ts  of agro- 
nomic value. The tests were grown two years in 
two locations with four replications per location. 
The summarized results for yield and lodging are 
shown in Table 2. Yields, it will be noted, are identi- 
cal in the two groups. Therefore, while it cannot 
be said tha t  the type of selection practiced had any 
adverse effect upon yield, neither did it contribute 
to any improvement  in yield. Topcrosses of the 
20 selected lines were, however, superior to the crosses 
involving non-selected lines, both  in stalk and roo t  
lodging resistance. This, of course, is to be expected 
since both  these trai ts  are highly heritable. 

Table 2. Topcross performance o] selected and non-selected 
random lines. 20 of each. 2 year average. 

Class Bu/Ac % Stalks % Non-Root 
Stand. Lodg. 

Se lec ted  
Non-se l ec t ed  

86.66 
86.64 

88.1 
84.4 

94.8 
90.7 

Combining Ability 
Since m a n y  of the studies on the inheritance of 

combining ability have utilized inbreds which had 
previously undergone a considerable amount  of 
selection, it was felt tha t  a test  of combining ability 
involving lines developed in the absence of intentional 
selection might  be of interest. Consequently, lOO of 
the non-selected lines were taken at random from 
the entire group and evaluated for genera] combining 
abili ty on the basis of yields of topcrosses with 
a broad base synthet ic  tester. The topcross yield 
trial consisted of six replications at each of two 
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Table 3. Topcross yield distribution o] lines o/high, inter- 
mediate, and low general combining ability. 

High 

L-161 
L-24 
K-352 
M-126 

Mean 

Bu/Ac 

1 0 2 . 6  
10o. 7 
96.2 
93.1 

9 8 . 1  

Inter. 

L-147 
K-444 
M-78 
K-291 

Bu/Ac 

8 1 . 6  
80.5 
80.3 
81.8 

81.o 

Low Bu/Ac 

M-435 62.5 
L-8o 62.6 

I K-439 66.5 
M-241 69.4 

[ 65.2 

locations, and on the basis of the yield results, the 
lines were classified as high, intermediate,  or low 
with respect to their general combining ability. 
From among the 1oo lines, twelve were subsequently 
chosen, consisting of four each of high, intermediate 
and low general combining ability. Yields of the 
three classes of lines are given in Table 3. The mean 
yield of the high general combiners was 98.1 bushels 
per acre, the intermediates 81.o bushels, and the low 
group 65.2 bushels per acre. Thus, the average 
difference between the high and intermediate group 
is 17 bushels; between the intermediate and low, 
15.8 bushels, while the average difference between 
the high and low general combiners was more than 
30 bushels per acre. The letter preceding the numerals 
used to designate the individual lines (Table 3) 
refers to the varietal  sources Lancaster,  Krug and 
Midland. 

All possible F 1 crosses were made between these 
twelve lines and the resulting 66 singles were grown 
in yield trials in two successive years. The trials 
were conducted at two locations, Iowa and Illinois, 
and included six replications at each location. 

Table 4- Yield summary o/ all possible crosses o/ 12 non- 
selected lznes classified with respect to general combining 

ability (2 year data combined). 

Type of cross Yield 

High × High 
High × Intermediate 
High X Low 
Intermediate × Intermediate 
Intermediate × Low 
Low × Low 

115. 9 Bu/Ac 
111.o Bu/Ac 
lO3.6 Bu/Ac 
lO3.O Bu/Ac 
87.2 Bu/Ac 
71.3 Bu/Ac 

The combined average yields for the two years for 
each of the six classes of crosses are summarized in 
Table 4. As an average, the High x High crosses ex- 
ceed slightly the o the r  classes. The High X In terme-  
diate, al though on the average slightly lower than the 
High x High, are not significantly lower. The High x 
Low yields were identical with crosses between 
Intermediates ,  whereas the Low × Intermediate ,  
and Low x L o w  groups were significantly poorer 
than anything else in the test. 

An analysis of variance of these data  (Table 5) 
indicate highly significant differences between varie- 

Table 5. Analysis o/variance o/yields (Bu/Ac)  
presented in Table 4. 

Source D.F. M.Sq. F. 

Total 
Between Loc. 
Reps. 
Varieties 
Var. ×Loc .  
Error 

791 
1 

lO 
65 
65 

65o 

543.24 
166,361.76 

1,973.52 
2,88o.36 

280.44 
58.68 

49.09 * * 
4.78** 

ties as well as a significant var ie ty  x location inter- 
action. 

There were, of course, only six crosses each in the 
intra-class groups, as compared to 16 in each of the 
inter-class combinations. For this reason, it is 
difficult to make direct comparisons between the 
various classes of crosses. However,  with this 
restriction and with respect to the inheritance of 
combining ability, these da ta  tend to confirm the 
results of a number  of previous investigators,  in- 
cluding JOHNSON and HAYES (1940), COWAN (1943) , 
GREEN (1948), and others, some of whom used as ex- 
perimental  material  lines which had previously 
undergone considerable selection. The da ta  also 
support  the contention of HAYES (1963) that ,  
"Single crosses of extremely high performance, in 
comparison with the average of all single crosses, 
could not be expected to occur very frequently,  
unless one of the inbred parents  excelled in general 
combining abil i ty." 

Whereas these da ta  represent average performance,  
and average performance is important ,  one cannot 
ignore the exceptions. The breeder, for str ict ly 
practical  reasons, is more interested, I think, in 
finding the one or very few cross-combinations of 
t ruly exceptional performance than  he is in finding 
the greatest  number  of above average crosses. 
For this reason, I should like to refer to some devia- 
tions from average results, which are not shown in 
the tables. 

First, the highest yielding cross among the dialle] 
set of 66 was not among the High X High combiners, 
but  was a cross of High x Intermediate ,  and fur- 
thermore, the two parental  lines involved were from 
the same varietal  source. Secondly, among the top 
25% of the 66 crosses, there were three hybrids 
made up of High x Low combiners. Also, one of the 
lowest yielding crosses tested was a High × High 
combination. 

With respect to the type  or types of gene action 
which might logically explain these results, it seems 
the average yields of the H i g h ×  Low combinations 
cannot be adequately accounted for on the basis 
of additive effects alone. I t  would appear,  there- 
fore, tha t  some non-additive effects, probably  
dominance, are also involved. 

Genetic Diversity and Yield 
Maize breeders have long recognized the importance 

of genetic diversi ty as a factor in obtaining max imum 
heterosis in crosses. Not  so widely recognized, how- 
ever, is the fact tha t  a high degree of genetic diver- 
si ty can be obtained in lines derived from a single 
varietal  source. 

Three quarters  of a century ago MCCLUER (1892) 
demonstra ted hybrid vigor in crosses of unrelated 
varieties of popcorn. Since tha t  t ime numerous 
workers, ANDRI~S and BASCIALLI (1940), ECKHARDT 
and BRYAN (1940), GRIFFING and LINDSTROM (1954) , 
LONNQDIST and GARDNER (1961), and PATER- 
NIANI and LONNQtlIST (1963), to cite only a few, 
have shown clearly tha t  max imum yields in crosses 
were associated in par t  with genetic diversi ty of the 
parents.  

With inbreds from three varietal  sources represen- 
ted equally, among the twelve lines used in the 
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studies of combining abil i ty referred to  above,  i t  is 
possible to  get  f rom the  da t a  some es t imates  of the  
relat ionship between genetic d ivers i ty  and heterosis 
in crosses. The  three var ie ta l  sources were Lancas ter ,  
Krug ,  and  Midland, and  a compar ison of the  inter-  
vs. in t ra-var ie ta l  yields are given in Table  6, 

The  mean  yields of crosses of non-re la ted  lines 
exceed sl ightly those possessing var ie ta l  relationship,  
ye t  the  highest  yielding set of crosses were Lancas te r  
× Lancas te r  and the highest  individual  yield among  

the  series of crosses was a Lancas te r  × Lancas te r  
hybrid .  This does no t  mean  t h a t  genetic d ivers i ty  is 
no t  impor t an t  in cont r ibu t ing  to  heterosis. I t  does 
mean  t h a t  as great  a degree of d ivers i ty  can come 
f rom within  variet ies as f rom between varieties. 
This is especially t rue  if the varieties themselves  
have  undergone  long periods of introgression,  as have 
m a n y  of the open pol l inated corns of the  U.S. Corn 
Belt.  

Table 6. Average per]ormance o / F  1 hybrids o/non-selected 
inbred lines ]rom three varietal sources, Lancaster, Midland 
and Krug. Comparison o/inter- vs. intra-varietal crosses. 

Inter-varietal Y i e l d  Intra-varietal Yield 
cross Bu/Ac cross Bu]Ac 

L × K lo5.o L × L lO7.8 
L X M lOl.O I'( X K 96.8 
K × M 96.2 M × M 84. 7 

Mean lOO. 7 96. 4 

The  vas t  range of in t ra-var ie ta l  morphological  
var ia t ion  encountered  in the  lines derived f rom each 
of the  varieties used in these exper iments  leads one 
to expect  a high degree of genetic d ivers i ty  to be 
present  within each var ietal  group.  I t  is in terest ing 
to note  t ha t  these pheno typ ic  differences are appa-  
ren t ly  indicat ive of t rue  genetic differences. 

Z u s a m m e n f a s s u n g  

Aus den hier ber ichte ten  Ergebnissen geht  hervor ,  
dab die Selektion, die von den Maiszfichtern bei der 
En twick lung  von Inzucht l in ien  vo rge nom men  wird, 
die potentiel le morphologische Variabil i t~t  des Gen- 
materials  des Corn Belts betr~eht l ich verminder t  hat .  
Es wird ve rmute t ,  dab eine Anzahl  yon  Merkmalen,  
die in , ,El i te"-Linien in h6herem AusmaB als in 
unselekt ier ten Inzucht l in ien  auf t re ten,  das Ergebnis  
der Selektion auf Gene oder Chromosomensegmente ,  
die aus der In t rogress ion von Mais und  Teosinte  
s tammen,  sein k6nnten.  Linien, die einen sehr star-  
ken Teosinte-EinfluB aufweisen, wtirden aber nur  
mi t  geringerer Wahrseheinl ichkei t  das Sieb der 
visuellen Selektion passieren. 

Es werden Nachweise erbracht ,  die nahelegen, dab 
eine visuelle Selektion w~ihrend der Inzuch t ,  wenn 
tiberhaup't,  nu t  einen geringen unmi t te lbaren  EinfluB 
auf den E r t r ag  der H y b r i d k o m b i n a t i o n e n  hat .  

I n  bezug auf die Vererbung der Kombina t ions -  
e ignung sti i tzen die Ergebnisse dieser Versuche die 
Annahme,  dab im Durchschn i t t  die Kreuzung  von  
zwei Pa r tne rn  mi t  beiderseits hoher  allgemeiner 
Kombina t ionse ignung  bessere Ertrfige br ingt  als jede 
andere  Kombina t ion  von Pa r tne rn  hoher,  mi t t lerer  
oder geringer allgemeiner Kombina t ionse ignung .  
Es ist jedoch schwierig, die relat iv hohen  Ertr~ige 
von  Pa r tne rn  mi t  hoher  × niedriger allgemeiner 
Kombinat ionsf i ihigkei t  allein mit  addi t iver  Gen- 
wirkung zu erkl~tren. 

Es wird angenommen,  dab ein so heterogenes 
Material  wie die frei bestXubten Corn Bel t -Sor ten  
ebensoviel genetische Mannigfal t igkei t  innerhalb wie 
zwischen den Sorten aufweisen kann,  besonders  wenn 
die Sorten im Verlaufe ihrer En twick lung  bet r~cht -  
licher Int rogress ion unterworfen  waren.  
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