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Comparison of Two Breeding Methods in Corn. IIl. Yield of Selected Fourth-Cycle

Lines from Each Population and Method®

ABSIRACT

To compare the two breeding methods, a mix of fourth-
eycle lines from each population and method were tested at
two lacations. The overall yield performance was betfer with
the S, progeny method than with the testeross method.
These results suggest that the two methods emphasize differ-
ent types of gene action and that overdominant gene action
may exist at some loci,

INTRODUCTION

he objective of this paper is to report additional
information on the value of 8, progeny selec-
tion in comparison with selection based on test-
cross performance One method is based on perfos-
manee of $, lines since selfed progeny evaluation
svoids the masking effect of testers (resulting in

1 Received {or publication 10 May 1988

The present work is adapted from the author's Ph D.
thesis, supported by the German Academic Exchange
Service | wish to express my thanks to Dr. E S Horner,
University of Florida, for encouragement and assistance,
and to the Tropical Agricultural Research and Training
Center (CATIE/GTZ) for granting the leave of absence
required for the the program

*  Plant breeder, calles 7-9, Avenida O, Alajueln, Costs Rica

J A4 Morera®

COMPENDIO

Para comparar ios dos métodos de mejoramiento, una
mezela de lineas seleccionadas del cuarto ciclo procedente
de cads poblacién y métoedo fueron probadas en dos locali-
dades. El comportamiento en rendimiento total fue mejor
con el método de bineas autofecundadas que con el método
de cruza de pruebp. Esos resuftados, sugieren que los dos
métodos entatizan diferentes tipos de accidn de genes y que
genes overdominantes pueden existir en algunos loci.

higher heritability estimates) The second method is
based on the performance of testcrosses involving S,
lines crossed with an inbred tester

Reports from Genter and Alexander {2) and
Burton eral (1) indicated that dominant genes of the
tester may mask genetic differences between lings S,
line selection has been suggested to solve this dif-
ficulty, However, increases in the frequencies of
favorable alleles at those loci affecting grain yield
should be greater with S, selection than with 5, line
selection since, at p =0 3, additive variance among S,
lines is 1 5 times as large as among S, lines (3)

Horner et al {4) evaluated five cycles of recurrent
selection using an inbred line and the parental popula-
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tion as testers, and S, progeny performance They
reported a 4.4% yield gain per cycle from the inbred
tester method compared with & 2.4% and 2 0% yield
for the parentsl tester and S, progeny methods,
respectively They indicated that the inbred tester
method was evidently more effective for improving
bresding populations and developing elite single cros-
ses In a later experiment. using a different base popu-
lation, Horner (5) reported no significant difference
between methods for combining ability improvement
However, in the case of grain yield of inbred genara-
tions, 8. selection was clearly superior to the test
cross method This was expected because, based on
genetic theory (3). the S; progeny method places
relatively more emphasis on contributions of
komozygous loci than of heterozygous loci

MATERIALS AND METHODS

To determine the effect of breeding methods on
the vigor of selected inbred lines derived from tourth
cycle populations. four composites were obtained by
bulking equal amounts of szed from the selected
fourth-cycle S, lines of each population and method
The four composites were evaluated in one-row plots
in 1986 at two locations near Gainesville, Florida A
randomized complete block design with ten replica-
tions was used at each location Row spacing was
91 em and plant distance in the rows was 30 5 em
Two seeds were planted per hill and the plants were
thinned to one per hill when they had reached a
height of 15 cm

Data on grain yield per plot, ear height, husk
score, and percentage of erect plants at harvest were
taken prior to harvesting The plots were harvested
by hand, and the totat number of ears and field
weight per plot were registered Representative ears
from four replications were saved, dried, and shelled
for dry matter calculations The field weight of each
plot was adjusted to Mg/ha sheiled grain at 15% mois-
ture and full stand The analysis of variance was
performed for adjusted grain yield. ear height, ears
per plant. husk score, ear weight, and percentage
of erect plants at harvest

To estimate method and population effects, the
sums of squares for composites were partitioned into
sourges of variation attributed to methods. popula-
tions, and the interaction between methods {M) and
populations (Py Similarly, the sums of squares for
composites (C) and locations {L) were partitioned
intoLxM,LxP,and (M x P} x L sources

RESULTS AND DISCUSSION

Variation among the four composites was signifi-
cant at the 001 probability level for all traits studied
except erect plants (Table 1} Interaction between
composites and ltocations was sipnificant at the 0 01
level only for grain yield. There were statistically
significant differences beiween methods for all traits
analyzed except erect plants (Table 1). Populations
were also significantly different at the 0 01 level for

Iable 1. Mean squares from the analyses of variance for several traits for comparison of §, progeny and testcross methods of fourth-

cycle populations,

Source of variation df

Trait

Grain yield

far weight  Lar height  Gars/plant  Erect plant Husk score™

Mgp/ha g em 1no %
Locations (L) i 4.0 1757 81#% 0.001 G.36* 0 1O 3.61
Reps/l. 1§ 0.37 303270 0.07 G035 40l 1.39
Composites {{} 3 J.60H* 2497 75%* 0 30** G 17** 402 10 75%*
Methods (M) i 6.11%* T35361+* G 70%* 0 22%% 02 15310+
Populations {P) i 1.67%% 9902 0 33» 0 25% 0.00 G11*
MXP 1 3030 40 61 0.46* 004 004 7.82%
LXC 3 (O 2%+ 6821 0.06 0.0z 0.03 081
LXM 1 400 0.61 001 Q.00 0.00 .01
LXP 1 246 183.01 0.10 066 004 011
LX{MXP) 1 d.00 21 01 008 0.00 0064 3233
Lrror 54 0.13 121 44 008 002 0GL 148
Total 79

*, ¥ Significant at the 0.05 and the 0.01 probability levels, respectively

+ Scores were on a 1 {good) to 9 (poor) scale
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Inble 2. Mean performance for several traits of fourth-cycle lines selected by the S, progeny and testcross methods. Average for two

tocations (1986).

Trait

Grain yield’

Bar weight

Lar height?

Ears/100 plants  Erect plant® Husk score®

Mg/ha 2 em ne %
Pop A:
S, 3.85% 116 B34 159 92 60
TC 192 43 732 159 85 58
Pop B:
8, 300 117 825 148 91 60
He 318 99 816 158 89 4.5
LSO (005 023 7 38 11 ns 0.8
+ Llzach mean represents 20 observations
ns nonsignificani
i Shetled grain at 15% H,0 in Mg/ha ™
1 Measured in cm to the rode of top ear attachment
3 Percentape of plants with staiks not broken below the ear at harvest
4 Scores were ona 1 {good) to 3 (poar) scale

prain yield and number of ears per plunt and at 0035
fevel for ear height and husk score No significant
difference between populations was {ound lor ear
weight or erect plants at harvest In populations A,
the iwo methods were sipnificantly different for
yield, the S, progeny method being significantly
superior a! the 0.05 level; whereas in population B
there was no significant difference for yield between
the two methods (Tables T and 2} This resuited in a
significant method/poputation interaction

The §, progeny method resulled in significantly
heavier ears in both populations than the festcross
method (Table 2). The 8, progeny method resuited
in signilicantly higher ears in population A; whereas
in population B there was no significant difference
between the (wo methods The number of ears per
100 plants was higher in population A than in popu-
lation B However, in population A no significant
difference belween the lwo methods was observed
In population B, the testcross method resulted in
significantly more ears per 100 plants at the 0.05
level than the S, progeny method The testeross
method resulted in significantly better (P < 0 05)
husk scores (low husk-cover scores are more desirable
than high scores) than the S, progeny method in po-
pulation B, but no significant difference was found in
population A The larger ears with the S, progeny
method may have resulted in & shorter husk and,
therefore, higher husk scores

In summary, these data {Table 2) show that there
was a trend lor higher grain vield (population A},
higher ear weight, taller (undesirable) ear height, same
number of ears per 100 plants in population A but
lewer in popuiation B, more erect planis at harvest,
and higher (poorer) husk score with the S, progeny
method than with the testeross method

Effect of methods on vigor of inbred lines derived
frem third (6) and fourth-cycle populations and on
inbreeding depression have produced similar results.
The second experiment showed that the S, progeny
method was superior to the testeross method for
grain yield of third-cycle populations in the §, and
S, generations The third experiment showed (Table
2) that the S, progeny method was superior to the
testeross miethod lor grain yield in population A;
however, in population B no significant difference
was detected. A possible explanation for the lack of
difference between methods in population B is that
a more iniensive selection for agronomic type and
vigor was necessary in this population than in popuda-
tion A, possibly because it contained more tall piants
of poor agronomic type. This visual selection may
have resulted in equal progress for both methods in
population B The overall yield performance (average
of both populations and both experiments) was bet-
ter with the S, progeny method than with the test-
cross method
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Comparison of Two Breeding Methodsin Corn. IV. Correlation of Inbred Lines
(S, Parents) and Testcross Performance! /

ABSTRACT

The experiment reported in this paper was initiated to
obtain information on the refative value of inbred line sefec-
tion and selection based on testeross performance, lo
evaluate both methods, fourth cycle inbred fines (S, parcnts)
and their testcrosses were tested in one and two locations,
respeetively, over one vear. There was a significant positive
correlation between the two evaluation methods for all traits
studied, except ears per plant in population B. These resuits
suggest that visual selection among lines in one environment
may be effective for the elimination of undesirable traits in
hybrids, especially for stalk strength, ear height and husk

score,

INTRODUCTION

ith the advent of single-cross corn  hybrids,
breeders have become interested in increasing
the yield of parental line per ve and the hybrids
developed using these inbred lines
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COMPENDIO

kI experimento reportado en este articulo fue iniciado
para obtener respuestia sobre et valor refativo de seleccidn de
lIineas per se y seleceitn basada en los cruces de prueba, Para
evaluar ambos métodos, Ifnens puras obienidas del cuarto
ciclo y sus respectivos hibridos fueron probados en una y dos
tocalidades, respectivamente durante un afio. Hubo una corre-
lacion significativa entre los dos métodos de evaluacidon para
todos {os tratamientos estudiados, a excepeion de nimero de
mazoreas por plaata en la Poblacion B, Esos resultados sugie-
ren que seleccidn visual entre 1ineas per se en un ambiente
puede ser efectivo para la eliminacion de caracterfsticas inde-
seables en los hitbridos, especialmente para resistencia de tallo
al acame, altura de mazorca y extension de fa tuza,

The first evaluation of S, and 8, line selection was
made by Davis (2) in which lines were seifed for two
penerations, then crossed with an unrelated open-
pollinated variety tester. Davis found that the average
vield of §; and S, lines was more relizble than that
of testcrosses for selection

Genter and  Afexander (4} made comparative
performance tests between S, lines selected on the
basis of §, progeny yield and 8, lines selected on
the basis of testcross performance with single-cross
testers They reported more dispersed means (larger
variance} and fewer environmental effects from §,
progenies than from testcrosses After two cycles
of selection, Genter and Alexander (3) found that





