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SELECTION IN SUWAN 1 AND KS6 MAIZE POPULATIONS. THESIS
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MRRSINBRED TESTER/POPULATION/LINE/HY BRID/GCA/SCA

The simultaneous improvement of two heterotic maize populations as the
sources for developing inbred lines can help breeders to continuously develop single-
cross hybrids which have high yields and good agronomic traits. Modified reciprocal
recurrent selection (MRRS) is a selection method using €elite inbred lines as testers to
develop lines for one or both sides of single-cross hybrids. The objectives of this study
were (i) to improve two heterotic maize populations as germplasm sources for new
inbred lines, (ii) to develop inbred lines with high general combining ability (gca)
and/or high specific combining ability (sca) and high yield, and (iii) to develop high-
yielding single-cross hybrids. In this study, two cycles of MRRS were conducted in
Suwanl(S)C11 (population A) and KS6(S)C3 (population B) maize populations with
respective inbred testers, Ki 47 and Ki 46. Each cycle consisted of three major parts:
population improvement, inbred line development and hybrid development. Progress
from selection, inbred lines and hybrids were evaluated at two locations. National Corn
and Sorghum Research Center (Suwan Farm) and Nakhon Sawan Field Crops Research
Center, in late rainy season, 2002 and early rainy season, 2005. The selection was
based mainly on grain yields and other important traits, such as foliar diseases, root
and stalk lodging, etc. which were al so assessed.

The population improvement started with selfing plants which had good

agronomic traitsto develop S; lines of each population. The S; lines were crossed with



the respective inbred testers and 250 S; testcrosses of each population were evaluated
for yield in late rainy season, 2001 at Suwan Farm. The 25 top yielding testcrosses
were selected from each and their corresponding S; lines were recombined to form C1
populations. The CO and C1 populations were crossed among them in adiallel scheme
and crossed with the respective inbred testers. The CO and C1 populations per se,
their population crosses and their topcrosses were evaluated. The results showed the
improvement for grain yield for all C1 populations especially population cross. The
cross of AC1 x BC1 yielded higher than the ACO x BCO for 10.3% (P < 0.05).
Variety effects (v;) and gca effects were also improved for both populations per se,
while variety heterosis effect (h) was improved only for BC1. The C2 populations
were formed in the same manner as their C1 populations. The C1-S; testcrosses of
each population were evaluated for yields in early rainy season, 2003. The CO, C1
and C2 populations per se, their population crosses and their topcrosses were eval uated.
The results showed that the AC2, AC2 x BC2 and BC2 x Ki 46 were improved for
grainyields. The AC2 and BC2 were also improved for variety effects and gca effects.
Average heterosis (ﬁ) was highly significant, and sca effects seemed to be improved
for the AC2 x BC2. The population B contributed more than the population A in the

population crosses for heterosis of grain yieldsin both C1 and C2.

The 25 lines used for recombining in each population were further used to
develop testcross hybrids (line x tester), and 10 lines which corresponded to the top
10 testcrosses were used to develop interpopulation hybrids (10 A lines x 10 B lines).
Yield trials of CO and C1 hybrids showed significant improvement for grain yieldsin
all top 10 C1 hybrid groups (C1 hybrids, AC1 testcross hybrids, BC1 testcross hybrids

and C1 interpopulation hybrids) compared with the top 10 CO hybrid groups. The top



VI

10 C1 hybrids also had as high yields as the hybrid check, Suwan 4452, but higher
mean for plant height (P < 0.05). The testcross hybrids had higher potential for yields
than the interpopulation hybrids. The selection for grain yields showed that dominance
variance of this trait increased while additive variance decreased, which resulted in
the development of high-yielding interpopulation hybrids. For other traits, additive
variance had a major role for days to 50% anthesis and silking, plant and ear heights,
stalk and root lodging, foliar diseases, grain moisture, and grain shelling percentage.

Pedigree selection was used for line development in each population. The
lines developed were selected on the basis of their testcross performance. The results
from yield trials of the selected lines showed that the 25 lines of AC1 and BC1 had a
higher mean for grain yields than the 25 lines of ACO and BCO for 23% and 28%,
respectively, relative to the inbred check, Ki 47. However, the number of days to 50%
anthesis and silking increased significantly. In addition, the selected lines can be used
in both testcross and interpopulation hybrids.

The MRRS program was effective in improving grain yield of both populations
and lines per se and hybrid combinations (population crosses, population topcrosses,
testcross hybrids and interpopulation hybrids). These suggested that the selection was
effective in improving both additive and nonadditive gene effects. Potential high-yielding

hybrids and their parental lines can be developed simultaneously from the program.
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