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Abstract: Maize (Zea mays L.) single-cross hybrids derived from 12 x 12 half-diallel crosses among selected
inbred lines were evaluated for performance of the hybirds and to determine phenotypic correlations among
traits. Varied estimates of broad-sense heritability (h’;) between locations were found for all characters,
mndicating the presence of genotype x location imteraction on the genetic performance of the hybrids. One
hundred-grain weight gave the highest h’; estimates at beth locations, Field 2 and Share farm (66.4 and 93.8%,
respectively), as well as in the combined analysis (80.2%). Narrow-sense heritability (h®,) estimates obtained
from the variance components method were generally in agreement with those from the parent-offspring
regression method, although those obtained from the latter were slightly higher for almost all traits. The k),
estimates for grain yield recorded were 54.0 and 36.7%, at field 2 and Share farm, respectively, from variance
components method, while 44.7 and 34.2%, respectively, from parent-offspring regression method. Grain yield
of the hybrids was most highly correlated with grain weight and grain weight/ear. Grain yield correlations with
gram weight gave r values of 0.87, 0.90 and 0.91, respectively at field 2, Share farm and the locations combined,
while 1its correlation coefficients with grain weight/ear were 0.87, 0.81 and 0.90, respectively. Flowering and
maturity characters were negatively correlated with most other characters, indicating that early flowering and
maturing hybrids were more favourable for grain yield and the other characters measured. Among the vield
components themselves, ighest correlations were shown between ear weight and grain weight/ear, where 1-
values recorded were 0.99, 0.96 and 0.98, respectively at field 2, Share farm and the locations combmed.
Promising hybrids identified in the study could be further utilized in the hybrid maize development programme.
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Introduction
Phenotypic variance is the total variance among
phenotypes when grown in a range of environments of
mterest to the plant breeder. This variance could be
portioned mto genetic and environmental components to
enable the breeders to design effective selection
programmes (Dudley and Moll, 1969). Total genetic
variance 1s the portion of the phenotypic variance that
can be attributed to genetic differences among
phenotypes. The genotype x environment interaction
variance is the portion of the phenotypic variance
attributed to the failure of differences among genotypes
to be the same m different environments. The total genetic
variance can be further sub-divided into additive genetic
variance, dominance genetic variance and epistatic
genetic variance (Suzuki et al., 1981).

Heritability in the broad-sense (h’y), is the ratio of the
total genetic variance to the phenotypic variance.
Heritability in the narrow-sense (h’;), is the ratio of
additive genetic variance to the phenotypic variance. The
b’y is so impertant to plant breeders because the
effectiveness of selection depends on the additive portion
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of the genetic variance in relation to the total variance
{Falconer and Mackay, 1996). A high h®; estimate
indicates that the character investigated 1s smmply
inherited, while a low estimate shows that the character 1s
less heritable because high mumber of genes are involved
in the control of the character (Suzuki et al., 1981).
Daniel and Batjay (1975) estimated h’; from variance
components 1 a diallel cross mvolving 11 sweet com
inbred lines for ear and plant height and number of kernel
rows/ear. The estimated wvalues were high for all
characters. In a recent study on tropical maize hybrids,
moderate h’; estimate was recorded for grain yield,
moderate to low estimates for plant and ear height, while
variation in days to silking was found least heritable
(Saleh ef al., 2002). From a diallel analysis on 20 vellow
maize varieties, Dhillon and Singh (1977) obtained low
estimates of h’; for grain yield, but higher estimates for
plant and ear heights, days to silking and number of
kernel rows/ear. Investigating data on eight yield
components for six maize inbred lines and thewr Fis.
Mahmoud et al. (1990) found that I, for all traits were
higher than the h%,.
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Information on correlations among characters is important
to determine traits to be used as selection criteria for more
effective selection program. Hallaver and Miranda (198R)
mndicated linkage as another important factor that causes
correlation in populations under random mating. They
added that, indirect selection would be effective if
heritability estimates of the secondary characters were
greater than that of the primary one. Tan and Yap (1973);
Yap and Chiow (1974) and Sim (1987) reported positive
correlations between grain vield and both ear and plant
heights, while maturity characters were generally
negatively correlated to gram yield (Daud, 1996). Saha and
Mukherjee (1985) studied a set of crosses among six
heterozygous genotypes of maize, found that grain yield
was correlated with ovules/ear, ovules/row, grains/ear,
grains/row and 100-grains weight, but ear length was not
correlated with grains/ear and 100-grains weight.
Objectives of this study were to estimate broad-sense and
narrow-sense hentabilities of characters from a population
of hybrids derived from a diallel cross, to evaluate
performance of the hybrids, and to determine phenotypic
correlations among important traits.

Materials and Methods

Plant materials used as parents for crosses in this study
were 12 selected superior maize inbred lines (Table 1).
These lines have been selected for their performance in
previous evaluation trials (Sujiprihati, 1996). All possible
crosses among these inbred lines were made in the diallel-
crossing block. Sowing dates were adjusted to facilitate
coincidence 1 flowering to ensure that reciprocal parental
lines tasseled and silked at suitable time for crossing. In
the crossing block, seeds were planted in two-row plots,
4.5 m n length and with the planting density of 1.00 X 0.30
m?”. Ten crosses were made for each cross combination, to
obtamn ample amount of F, hybrids seeds. The mnbred lines
were also concurrently selfed to obtain seeds for inbred
maintenance purposes. The hand pollination procedure
for the crosses and selfing followed that of Russell and
Hallauer (1980). A total of 66 cross combinations were
obtained through hand pollination of the inbred lines. In
the evaluation trials, all hybrids were grown at each of the
two locations, field 2 and Share farm, Umversiti Putra
Malaysia (UPM) 1n a randomized complete block design
(RCBD) and planting density of 0.75 X 0.25 m* under
normal cultural practices (Sujiprihati, 1 996). Equal amounts
of seeds of a cross and its reciprocal were combined as
one 1dentity. These experiments were conducted m the
period from January 1995 to December 1996.
Broad-sense heritability was estimated based on the
variance components from the ANOVA. The formula used
in the separate analysis was as suggested by Singh and
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Table 1:  The 12 selected maize inbred lines used in diallel cross, their
solrce populations and mean performances for grain weight per
plant, days to tasselling and days to silking (after Sujiprihati,
1996)

Country of Days to Days to
source Grain weight tasselling  silking

Inbred line population per plant (g) (days) (days)

UPM-TW-12 Philippines 36.8 523 57.9

UPM-TW-5 Philippines 43.5 56.8 61.0

UPM-SM5-9 Philippines 34.7 57.2 57.9

UPM-8M5-5 Philippines 43.9 56.3 61.3

UPM-SM5-4 Philippines 44.9 57.9 63.6

UPM-SM7-6 Philippines 82,6 581 60.1

UPM-SM7-10  Philippines 331 57.8 62.5

UPM-SM7-11  Philippines 45.3 56.1 60.1

UPM-SW-2 Thailand 358 589 59.6

UPM-SW-9 Thailand 294 60.1 63.0

UPM-MT-13 Indonesia 39.7 56.2 594

UPM-MT-5 Indonesia 54.8 55.8 59.9

Chaudhary (1977), while that used in the combined
analysis was suggested by Becker (1984). Narrow-sense
heritability for each location was estimated following the
formula described by Rojas and Sprague (1952). Simple
phenotypic correlations were computed using the formula
proposed by Gomez and Gomez (1984).

Results and Discussion

Broad-sense heritability estimates from field 2 data were
high for 100-grains weight (66.4%), plant height (61.9%),
days to tasselling (62.4%) and days to silking (60.7%).
Moderate heritability estimates were shown by grain yield
(31.6%), ear length (30.6%), ear diameter (33.0%), number
of kernel rows/ear (48.2%), ear height (38.9%) and days to
maturity (41.8%), while low estimates were shown by ear
weight (19.1%), number of kernels/row (18.6%) and grain
weight/ear (19.8%). For shellmg percentage, the
heritability estimate was negative and therefore,
considered zero (Table 2).

At Share farm, however, estimates of broad-sense
heritability (h%,) were high for grain yield (69.0%), ear
weight (50.4%), ear length (61.7%), number of kemels/row

Table2:  Broad-sense heritability estimates for 14 characters of maize
hybrids.
Broad-sense heritability (%)

Character Field 2 Share farm  Combined
Grain yield 31.6 69.0 31.7
Ear weight 191 50.4 18.5
Ear length 30.6 61.7 29.3
Ear diameter 33.0 42.0 30.7
Number of kernel rows/ear 48.2 40.5 321
Number of kernels/row 186 56.1 22.0
Grain weight/ear 19.8 44.4 16.7
100-grain weight 66.4 93.8 80.2
Shelling percentage -0.4 13.4 -8.5
Ear height 38.9 49.1 41.7
Plant height 61.9 43.4 46.5
Days to tasselling 62.4 81.5 721
Days to silking 60.7 77.8 70.8
Days to maturity 41.9 62.6 52.3
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(56.1%), 100-grains weight (93.8%), days to tasselling
(81.3%), days to silking (77.8%) and days to maturity
(62.6%). Moderate h’; estimates were recorded for ear
diameter, number of kernel rows, grain weight/ear, ear
height and plant height, with values of 42.0, 40.5, 44.4, 49.1
and 43.4%, respectively (Table 2). Shelling percentage
recorded the lowest h’; estimate (13.4%).

In the combined analysis, the highest h’; estimate was
shown by 100-grains weight (80.2%), followed by days to
tasselling (72.1%), days to silking (70.8%) and days to
maturity (52.3%) (Table 2). Grain yield, ear length, ear
diameter, number of kernel rows/ear, ear height and plant
height gave moderate estimates of b’y (31.7, 29.3, 30.7,
321, 41.7 and 46.5%, respectively). Similar to that obtained
from field 2, shelling percentage in the combined analysis
also gave a negative h’; estimate and considered zero.
The moderate h*, estimate for grain yield is in good
agreement with that reported by Saleh er al. (2002),
mdicating a substantial amount of genetic variation in the
control of grain yield among the hybrids evaluated.
Moreover, similar high h’; estimates were also reported for
plant height by Smith et al. (1998).

Results showing high estimates of broad-sense
heritability for 100-grain weight, days to tasselling and
days to silking at both locations mdicate that, these
characters were highly heritable. Selection for these
characters would therefore be effective in populations
generated from these hybrids. Mohd Rafii ez al. (1994) and
Fountain and Hallaver (1996) had reported that high
heritability estimates for days to tasselling and days to
silking. Moderate to low heritability estimates obtained for
the other characters indicate that, if selection were to be
based on them, a slower rate of progress would be
expected, as compared to when characters with high
heritabilities were used.

The h’, estimates for most characters revealed using the
two methods, generally showed a similar trend and were
in good agreement, although those from the parent-
offspring regression method were generally higher (Table
3). The h’; estimates for grain yield cbtained from the
variance components in the combining ability analysis
were low at both locations. Estimates obtained from the
parent-offspring regression method were also low,
although they were a little higher than those from the
variance components method.

The h’, for grain yield obtained from the variance
components in the combining ability analysis was
estimated only at field 2 ie., 0.3%, because negative
variances were found at Share farm, making the estimation
unrealistic. The estimates obtained from the parent-
offspring regression method were 11.4 and 2.6%, at field
2 and Share farm, respectively.

For ear weight and grain weight/ear, heritabilities were
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estimated only by the parent-offspring regression method,
due to the presence of negative variance components
from the combining ability method. Estimates obtained
were 20.9 and 21.3%, for the two characters, respectively,
at field 2 and 1.4 and 23.9%, respectively, at Share farm.
For ear length, h?, estimated using variance components
in combining ability analysis was much lower at Share
farm (0.3%), compared to that at field 2 (13.8%).
Narrow-sense heritability values for number of kermnel
rows/ear estimated from the variance components in the
combining ability analysis (54.0% at field 2 and 36.7% at
Share farm) were higher than those estimated by the
parent-offs pring regression (44.7% at field 2 and 34.2% at
Share farm). In contrast, h®; values for ear and plant
heights, estimated using the variance components in the
combimng ability analysis (15.1 and 89%, for the two
characters, respectively at field 2, while 12.2 and 5.9%, for
the same characters, respectively at Share farm) were
lower than those estimated by parent-offspring regression
(28.9 and 48.0%, respectively, at field 2, and 53.9 and
46.1%, respectively at Share farm). The I’ estimates for
number of kemels/row and 100-gran weight were
estimated only at field 2, due to negative variances at
Share farm. For the same reason, h’; for shelling
percentage at field 2 was only estimated by the
regression method, with the value of 0.9%. At Share farm,
b, for shelling percentage obtained were higher (25.4%)
when the variance components method was used,
compared to that obtained by the regression method
(5.5%).

For the maturity characters, h, values were available only
for days to maturity estimated by the variance
components method at Share farm (6.7%), and by the
regression method at both locations (31.8 and 14.3%, at
field 2 and Share farm, respectively). Heritability estimates
for days to tasselling and days to silking, at both
locations, and days to maturity at field 2, were not
obtained by the variance components method due to the
negative variances.

Relatively low narrow-sense heritability estimates of the
characters obtained by both methods showed that non-
additive gene action was more important than the additive
gene action in the genetic control of the characters
investigated.

Similarly, when the broad-sense and narrow-sense
heritability estimates were compared, the generally higher
broad-sense heritability values showed for all characters
studied indicate that non-additive gene action played a
great role m the control of these characters. This result
was 1 good agreement with that reported by Mahmoud
et al. (1990). Low overall heritability estimates obtained
also indicate that environmental factors had a pronounced
effect relative to the genetic factors for most of the
characters studied.
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Table3:  Narrow-sense heritability estimates for 14 characters measured from variance components in the combining ability analysis, and from regression
of progenies on maize inbred lines

Narrow-sense heritability (%)

From variance components in combining ability analysis

From parent-offspring regression

Characters At field 2 At Share farm At field 2 At Share farm
Grain yield 0.3 n.a 11.4 2.6
Ear weight na na 20.9 19.4
Ear length 13.8 0.3 17.2 21.4
Ear diameter 58 6.9 35.7 282
Number of kernel rows/ear 54.0 36.7 44.7 34.2
Number of kernels/row 8.7 na 15.6 16.0
Grain weight /ear na n.a 21.3 23.9
100-grain weight 6.1 na 5.4 na
Shelling percentage na 254 0.9 5.5
Ear height 15.1 12.2 28.9 53.9
Plant height 204 5.9 48.0 46.1
Days to tasselling na na na na
Days to silking na n.a n.a na
Days to maturity na 6.7 31.8 14.3
n.a = estimates not available because of negative values of the variance comp onents
Table 4: Performance of the 10 top vielding maize hybrids from the diallel crosses evaluated at field 2

Grain Ear Grain Plant. Days to Days to Days to

vield weight weight/ear height tasselling silking maturity
Hybrid/check variety (kgha™") ()] (g) (cim) (days) (days) (days)
Hybrid:
UPM-SM7-6 X UPM-TW-12 (Hy-20) 3867 119.3 98.3 157.9 50.3 533 92.0
UPM-SM7-11 X UPM-TW-12 (Hy-22) 3400 107.2 86.1 161.5 51.7 54.3 90.7
UPM-MT-5 X UPM-TW-12 (Hy-26) 2941 98.8 79.9 162.0 50.3 53.7 91.3
UPM-MT-5 X UPM-TW-5 (Hy-36) 3126 107.3 89.3 150.1 51.7 56.0 92.0
UPM-SW-9 X UPM-SM5-9 (Hy-43) 3719 116.1 92.5 168.9 50.7 53.0 92.7
UPM-MT-13 X UPM-SM5-9 (Hy -4 3733 114.1 92.4 177.4 50.7 53.0 90.7
UPM-MT-5 X UPM-SM5-9 (Hy-45) 3133 89.3 74.8 145.6 50.7 54.3 88.3
UPM-SW-9 X UPM-SMS5-5 (Hy-51) 4763 123.4 66.7 157.8 50.7 55.0 91.7
UPM-SW-2 X UPM-SM5-4 (Hy-57) 3741 111.4 94.6 158.6 49.7 53.7 89.0
UPM-MT-13 X UPM-SM5-4 (Hy-5%) 3941 115.5 94.6 161.7 51.0 51.3 88.3
Check variety:
Suwan 1 3156 114.0 83.9 168.9 52.3 54.7 95.0
Suwan 3 1896 55.4 45.6 139.1 52.3 55.0 94.0
Metro 3400 108.7 83.0 223.0 54.0 57.3 92.7
L3D (0.05) 237 36.5 30.7 22.8 1.9 2.2 2.7
CV. (%) 10.3 273 28.0 9.8 22 2.5 18.0
Table 5:  Performance of the 10 top yielding maize hybrids from the diallel crosses evaluated at Share farm

Grain Ear Grain Plant Days to Days to Days to
yield weight weight/ear height tasselling  sikking maturity

Hybrid/ check variety (kg ha™") (g) (g) (cm) (days) (days) (days)
Hybrid:
UPM-SM5-9 X UPM-TW-5 (Hy-17) 5015 149.2 126.4 169.0 49.0 523 91.7
UPM-SM5-5 X UPM-TW-12 (Hy-18) 5185 148.4 121.5 170.6 50.7 533 9.7
UPM-SW54 X UPM-TW-12 (Hy-1%) 5096 150.1 121.4 178.2 50.7 53.0 91.7
UPM-SW-2 X UPM-TW-5 (Hy-33) 4963 142.3 117.6 183.5 48.0 50.0 90.7
UPM-SW-9 X UPM-SM35-9 (Hy-43) 5296 145.3 117.2 184.8 51.0 53.0 91.0
UPM-MT-5 X UPM-SM5-9 (Hy-45) 5511 132.8 108.4 173.2 50.0 54.0 88.3
UPM-MT-5 X UPM-SM5-5 (Hy-53) 5259 140.6 115.7 194.0 52.0 54.0 90.0
UPM-SW-9 X UPM-SM5-4 (Hy-58) 5659 150.3 122.9 164.4 48.0 52.0 86.7
UPM-MT-13 X UPM-SM5-4 (Hy-5%) 5726 147.5 121.6 182.4 51.0 51.0 88.7
UPM-MT-5 X UPM-SM5-4 (Hy-60) 5948 150.3 124.4 183.7 51.0 54.0 89.0
Check variety:
Suwan 1 5430 139.1 110.8 206.6 52.0 54.3 89.7
Suwan 3 4474 144.2 104.6 172.6 52.3 553 91.3
Metro 5104 121.7 116.5 227.0 54.0 57.3 93.0
L3D (0.05) 131 24.9 22.4 21.1 1.2 1.7 1.6
C.V. (%0 28.5 13.6 14.9 7.9 1.5 1.9 1.1
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Table 6: Performance of the 10 top yielding maize hybrids from the diallel crosses evaluated at the two locations combined

Grain Ear Grain Plant Days to Days to Days to

Yield weight weight/ear height tasselling  sikking maturity
Hybrid/ check variety (kg ha™") (g) (g) (cm) (days) (days) (days)
Hybrid:
UPM-SW-9 X UPM-SM35-9 (Hy-43) 4507 130.7 104.8 176.8 50.8 53.0 91.8
UPM-MT-13 X UPM-SM5-9 (Hy-44) 4459 125.3 103.4 181.5 50.3 53.0 90.2
UPM-MT-5 X UPM-SM5-9 (Hy-45) 4322 111.0 91.6 159.4 50.3 54.2 88.3
UPM-SW-9 X UPM-SMS5-5 (Hy-51) 4604 121.4 100.4 163.3 50.8 55.0 913
UPM-MT-5 X UPM-SM5-5 (Hy-53) 4244 119.5 98.0 174.5 52.0 54.5 90.3
UPM-SW-9 X UPM-SM5-4 (Hy-58) 4682 126.5 103.6 157.3 48.3 52.2 88.0
UPM-MT-13 X UPM-SM5-4 (Hy-5%) 4833 131.5 108.1 172.0 51.0 51.2 88.5
UPM-MT-5 X UPM-SM5-4 (Hy-60) 4700 120.7 100.5 169.0 51.3 54.3 89.5
UPM-MT-5 X UPM-SM7-6 (Hy-660) 4341 111.3 92.0 181.1 49.5 533 91.3
UPM-MT-13 X UPM-SW-9 (Hy-79) 4511 120.4 98.0 180.2 54.3 57.3 87.8
Check variety:
Suwan 1 4293 125.6 97.4 187.8 52.2 54.5 923
Suwan 3 3185 99.8 66.7 155.8 52.3 55.2 94.0
Metro 4252 123.2 99.8 225.0 54.0 57.3 92.8
L3D (0.05) 699 22.0 189 15.5 1.1 1.4 1.6
C.v (%0) 18.2 19.7 20.6 87 1.9 2.2 1.5

Table 7:  Simple correlation coefficients among characters measured on maize hybrids derived from the diallel cross, at field 2 (below diagonal), and Share
farm (above diagonal)

No No Grain  100-

Grain  Ear Ear Ear kernel  kernels weight/ grain  Shelling Ear Plant Daysto  Daysto Days to
Character yield  weight  length diameter rows/ear /row ear weight % height height tasselling silking matrity
Grain yield 0.90%%  0.67%F 0.56%* 0.10 0.67%% 0.81*%% 042%*% 0.08 0.50%%  0.60%% -0.30% SO AGESE () 3D
Ear weight 0.87## 0.72%% (Q.61%+* 0.08 0.68%* 0.96%* (0.55%* .0.10 0.48%* (. 57*% .(.25% -0.43%% 0,20
Ear length 0.63%% (755 0.13 -0.29% 0.77%%  0.64%%  037%*% -0.14 0.39%%  0.47%% -0.09 -0, 25% (), et
Ear diameter 0.75%% (.74% 0.40%* 0.50%%  033%% (64%* 0,30* (.10 0.27%  0.38%% .0.24% -0.28* 0.04
No. kemel rows/ear 0.17 0.05 -0.13 0.4 5% -0.14 0.12 0.04 0.02 001 -0.05 -0.17 -0.02 0.07
No. kemels/row 0.70%%  (.82%*  0,91%* (.50%* -0.01 0.68*%* (.17 0.10 0.43%%  (0.54%% (.01 -0.13 -0.30%
Grain weight/ear 0.87+%  (.90%# (75 (L T4%* 0.05 0.82%% 0.48%*% 0.19 0.46%%  0.55%% -0.23 -0A40%% 013
100-grain weight 0.30* 011 0.07 0.25% -0.18 -0.02 0.11 -0.24%  0.10 0.10  -0.25% -0.30% -0.24%
Shelling percentage 0.22 0.21 0.16 0.17 -0.06 0.23 0.30% 001 0.01 0.02 -0.02 -0.02 -0.24%
Ear height 0.75%% (Q.78%*  (,53%F (.64%* -0.06 0.61%* 0.76%* (.19 0.08 0.87#* -0.11 -0.21 -0.15
Plant height 0.72%% (735 05405 (L 55%% -0.11 0.60%%  0.72%% 024*% 0.09 0,97 %% -0.11 -0.24% -0.09
Days to tasselling -020 -017 -0.19  -018 -0.02 -0.15 -0.15 -0.23 0.14 -0.19 -0.12 0.83%*%  026%
Days to silking -0.30%  -0.25% -0.25%  -0.22 0.10 -0.19 0 -0.23 0 -0.30% 015 -0.28%  -0.24% Q.87+ 0.27%
Days tomaturity  -0.16  -0.17 -0.27%  -0.12 0.09 -0.19  -0.18 -0.18 -0.25% -0.22 -0.14 -0.25% -0.25%
Table 8: Simple correlation coefficients among characters measured on maize hybrids evaluated at two locations combined

No No Grain 100-
Grain Ear Ear Ear kernel kernels  weight/ grain Shelling Ear Plant Daysto Days to

Character vield weight  length diameter rows/ear  /row ear weight (%) height height tasselling silking
Ear weight 0.9]
Ear length 0.65%*%  (,73%*
Ear diameter 0.69%*  0.70 0.25%
No. Kemnel rows/ear  0.14 0.04 -0.30% 0.52%%
No. Kemels/row 0.71%%  0.75%*  0.86%* (042
Grain weight/ear 0.90%*  0,98%* (. 70%  QT0%F  (Q74%*
100-grain weight 0.34%% 037+ (032%+  (28* 0.05 0.34%%
Shelling percentage  0.06 0.08 0.06 -0.02 0.18 0.22 -0.22
Ear height 0.68%%  0.60%+ (0434 (Q48%* (530 0.67%%  0.15 0.01
Plant height 0.72%% 0. 73%%  (.54%%  (Q47%%  (50%* 0.70%% (.18 -0.06 0.91%#
Days to tasselling -0.29 0.23 -0.16 -0.24 -0.07 -0.22 -0.25%%  0.01 -0.15 -0.11
Days to silking -047.0%* -0.41%%  .0.20% -0.25% 0.06 -0.30%F  032%F 0,02 -0.25% -0.26%  (.85%%
Days to maturity -0.33%%  -0.26% -0.45%%  -0.09 0.09 -0.35% -0.23 -0.23% 0.06% -0.23  -017 0.31%  0.30*

*#Rignificant at P<0.05, **8ignificant at P<0.01

At field 2 (Table 4), Hy-51, Hy-59 and Hy-20 gave the

highest grain yields of 4763, 3941 and 3867 kg ha"

>

respectively and were all higher than the three check
varieties. However, Hy-60, Hy-59 and Hy-58 gave the
highest grain yield at Share farm and in the combined
analysis, giving 5948, 5726 and 5659 kg ha™, respectively,
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at Share farm (Table 3) and 4700, 4833 and 4682 kg ha™,
respectively, in the combined analysis (Table 6). They all
gave yields ligher than the three check varieties. This
indicates that the hybrids have ligh potential for
utilization in the hybrid maize development programme.
Similar results on grain yield potential of double cross
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hybrids were reported by Saleh et al. (2002), showing
grain yields ranging from 3.7 to 5.7 tha™"

The correlation coefficients were generally consistent
between the locations and locations combined. Significant
positive correlations were shown between grain yield and
the other characters, except number of kernel rows/ear and
shellmg percentage, at both locations and locations
combined. The rvalues for comrelations mvolving grain
vield were 0.87, 0.63, 0.75, 0.70, 0.87 and 0.30, for ear
weight, ear length, ear diameter, number of kernels/row,
gram weight/ear and 100-grain weight, respectively at field
2, while 0.90, 0.67, 0.56, 0.67, 0.81 and 0.42, respectively,
for the same characters, at Share farm (Table 7). In the
combined analysis the same characters recorded rvalues
of 0.91, 0.65, 0.69, 0.71, 0.90 and 0.34, respectively (Table
8). Correlations for grain yield were highest with ear
weight (r = 0.87, 0.90 and 0.91, at field 2, Share farm and
the combined analysis, respectively) and grain weight/ear
(r = 0.87, 0.81 and 0.90, respectively, for the same). This
study thus revealed that gram yield was primarly
influenced by ear weight and grain weight/ear and
secondarily by ear length, ear diameter and number of
kernels/row, as direct contributing factors. Hallauer and
Miranda (1988) suggested that selection may be exerted
on yield components indirectly, but however, such
selection would be effective if the character used
possesses high heritability compared to the primary one.
In addition, the correlation between them has to be
substantial.

Ear and plant height were significantly correlated with
graimn yield, indicating that taller plants with high ear
placement were better vielding compared to shorter plants
with lower ear placement. This might be attributed to the
high dry matter accumulation function carried out by the
high number of leaves possessed in the case of tall plants.
With few exceptions, significant negative correlations
were found between grain yield and the flowering and
maturity characters. The correlation coefficients values
were -0.20, -0.30 and -0.16 for days to tasselling, days to
silking and days to maturity, respectively, at field 2, whle
-0.30, -0.49 and -0.32, respectively for the three characters,
at Share farm. Tn the combined analysis, the correlation
coefficients for the same characters were -0.29, -0.47 and
-0.33, respectively. Correlations among the maturity
characters were positive and significant and even
consistent at both locations and locations combined.
Correlations between gram yield and yield components
were highest between ear weight and grain weight per ear
(r=10.99, 0.96 and 0.98, respectively at field 2, Share farm
and the combined analysis), but no inference could be
made with regards to their use as selection criteria, due to
their low heritabilities. The high correlations indicate that
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any increase in ear weight would simultanecusly increase
grain weight/ear and hence directly improve grain yield.
Likewise, mcrease m ear length would be expected to
increase number of kemelsrow simultaneously. It is
interesting to note that, there were positive correlations
between ear length and ear diameter, at field 2 and the
locations combined, although they were normally
expected to be negatively comrelated. Such positive
relationship indicates that the favourable genes
controlling these traits present in the population could be
utilized for the improvement of the population sources in
breeding programmes.

In conclusion grain yield was governed, to a great extent,
by non-additive gene effects, and showed low heritability
in the population of single cross hybrids evaluated. The
strong correlations found between yield and yield
components in the single cross hybrids suggested that,
the yield mmprovement processes underwent by these
high-performing hybrids m their previous breeding
schemes must have been through direct or indirect
improvements in the yield components of their parents.
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