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ABSTRACT

This investigation was carried out at Sakha and Gemmeiza Research
stations during the summer season of 2003 to evaluate the behaviour of twelve maize
genotypes received from Field Crops Research Institute, Agricultural Research
Center, to determine the phenotypic, genotypic, environmental variations, heritability
in broad sense, genotypic and phenotypic coefficients of variation. Combined data
over the two locations indicated that average performance for grain yield ranged from
164.8 gm (T.W.C. 320) to 258.2 gm (S.C. 10). At the two locations and combined
data, plants of Dahab were earlier than the other genotypes in days to mid silk and
days tasseling ,Pioneer 3062 gave the highest number of rows/ear. S.C. 10 gave the
highest number of kernels/row, whereas, Bashayer gave the highest weight of 100
kernel (gm) .Estimates of phenotypic ( ph), genotypic (g) and environmental variance
reached highest estimates concerning grain yield/plant (gm) and number of
kernels/row. Estimates of genotypic and phenotypic coefficient of variation revealed
high values in grain yield/plant (gm), number of rows/ear, number of kernels/row and
100 kernel weight (gm). Grain yield/plant (gm) and days to tasseling showed high
broad sense heritability estimates (over 80%).

INTRODUCTION

Maize (zea mays L) is very important to western hemisphere, where
it became the dominant food staple in the early civilization of that part of the
world. Maize was rapidly accepted as a food staple in many parts of the world
because of its large size, good yield, ease of cultivation, versatility and
storage character. It s well established that the majority of the people
depend mainly on cereal grains as their staple food. In Egypt, maize has
been considered an important food in the people’s diet, including, charcoal
coasted maize, bread, snacks as well as maize doughnut and sweet taxed
goods.

The measurements of phenotypic , genotypic and environmental
components of variance in maize yield and other characters, have been a
matter of great importance . Estimates of the genetic parameters in the
population have impacts in methods of practing section.

The objective of the present investigation was to study the variability
and covariability of some introduction of maize with respect to yielding ability
and important agronomic characters. The result of this study would be helpful
to the plant breeder planning programs for developing high yielding varieties
of maize adapted to the Egyptian conditions.



Abdel Aziz, A. M. and M. A. Abdel Khalik

MATERIALS AND METHODS

This research was carried out at Sakha and Gemmeiza Research
Stations to study the relative advantage of gene make-up effect as well as
genetic behaviour of some maize varieties on the qualitative and quantitative
criteria for maize.

The present study include twelve maize varieties, S.C. 10, Watania 1,
pioneer 3062, S.C.Bachayer, Dahab, Taba, T.W.C. 310, T.W. C.320, TWEC.
321, T.W.C. 322, Nefertety and pioneer 3057. A randomized complete block
design in four replications was used, each plot was 3x7 m and consisted of
ten row, 70 cm apart. Intra-hill spacing was 25 cm. The agricultural practices
were done as recommended. At harvest five plants selected randomly from

the three guard rows in each plot to collect data on the following characters.
1- Number of rows / ear

2- Number of kernels / row
3- 100 kernel weight (gm)
4- Grain yield / plant (gm)
5- Days to mid silk
6- Days to tasseling

Statistical analysis
The collected data were subjected to two types of statistical analysis:
1- Comparison between means, were done according to Duncan multiple
range test (1955).
2- Statistical manipulation of the data:
- Analysis of variance for each location and combined analysis over the two
locations for each variable was made according to the technique outlined
by Steel et al. (1997)
- Covariance for each pair of variables were performed for a randomized
complete block design according to Snedecor and Cochran (1980).
The expectation of mean squares are given in Table 1 according to
Singh and Chuadhary (1985), as a Fixed model.
n, r and a are number of environments, replications and genotypes,
respectively.
The genotypic and phenotypic variance (c°g and o’ph) were
calculated from the combined analysis as follows:
o’g  =(Ma-Mas)/m
where o°g = Genotypic variance
Ma = Mean square of varieties
Mas = Mean square of the locations x varieties interaction
r = Number of replications
n = Number of environments
Phenotypic variance, ¢° ph, was computed according to the following
formula:
o*ph=c’g+(a’gs/n)+(c%/m)
where o’gs = (Mas —Me) / r
c’e = Me (error mean square)
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Genotypic and phenotypic covariances were calculated in the same way.
- Genotypic and phenotypic coefficients of variance were calculated
according to Burton (1951) as follows:

2

cev.= Y2 €100

X
2
Jol ph
NP PR 100

¥
- Broad sense heritability (H%) was calculated as described by Hanson
(1963) using the following formula:

(H%) = (genotypic variance / phenotypic variance) x 100

P.CV.=

RESULTS AND DISCUSSION

Analysis of variance for each location and the combined analysis
over the two locations for yield and other characters were done and
presented in Table 2. Combined analysis indicated that Location mean
squares were highly significant for the studied traits except number of rows /
ear. Replications x locations interaction mean squares were significant for
combined analysis in all studied traits except number of kernels / row and
number of rows / ear. Genotypes mean squares were highly significant in all
traits for each invironment and its combined also. Significant mean squares of
the genotypes and locations interaction were founed in all traits indicating that
genotypes carried genes with different additive and additive x additive effects
which seemed to be inconstant from environment to invironment.

Mean performance of genotypes for all studied traits indicated in
diversity as shown in Table 3. Examining this table, we noticed that a
genotypes showed fluctuation in yield and its attributes over locations,
therefore the genotypes were different in its productivity, this can be
attributed to the minor affects of both environment and genetical factors.

Combined analysis over two locations Gemmeiza and Sakha
regarding grain yield / plant (gm) and the other traits were reached to the
significant level. The highest number of rows / ear was recorded by pioneer
3062 and Dahab. The highest number of kernels / row was recorded by S.C.
10 and T.W.C. 310. The highest 100 kernel weight (gm) was recorded by
S.C.Bashayer , S.C. 10, TW.C. 310, T.W.C. 320, TW.C. 321 and TW.C.
322.The highest grain yield/plant (gm) was recorded by S.C.10.The better
number of days to mid silk and tasseling date were recorded by Dahab Table
3.

Estimates of phenotypic, genotypic and environmental variance for
yield and some characters in maize genotypes obtained from the combined
analysis of variance are presented in Table 4. Results showed that the
highest values of phenotypic and genotypic variances were 497.67 and
437.01 respectively for grain yield / plant(gm), 4.44 and 2.86 for number of
kernels / row.
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With regard to environmental effect, results in Table 4 showed that grain yield
/ plant (gm), 100 kernel weight and number of kernels / row were greatly
affected by environmental conditions with variance estimates of 98.45, 4.26
and 4.19 respectively. The lowest values of environmental variance were
recorded by number of rows / ear (0.76) and days to mid silk (0.79). These
results are similar to those reported by Samia et al (2002). In general
estimating genotypic and invironmental variance is of great importance
because the variance indicates the performance of various genotypes in
given invironmental circumstances. This help the breeder to produce
genotypes that represent combinations of genes for a particular invironment.

Estimates of phenotypic coefficient of variation P.C.V,, genotypic
coefficient of variation (G.C.V.), and Heritability (H%) of twelve genotypes of
maize over both locations of Gemmeiza and Sakha are shown in Table 5.
The results indicated that grain yield / plant (gm) ranked first with P.C.V.
value of 10.4 followed by number of rows / ear (8.15). Meanwhile, tasseling
date (days) had the lowest value of P.C.V. being 2.49. Data in Table 5
revealed that grain yield / plant (gm) gave the highest coefficient of genotypic
variation being 9.75 followed by number of rows / ear being 6.75, but the
lowest G.C.V. were for days to tasseling (2.27). and days to mid silk(2.32)

For heritability broad sense estimates, data in Table 5 indicated that
grain yield / plant (gm) recorded highest heritability value 87.8% followed by
days to tasseling (83.4) and days to mid silk (79.27). The above mentioned
results are in line with those obtained by Barakat (1998). On the other hand
selection for a given character ameng the studying genotypes would seem
very effective, but these high estimates of heritability for some characters
may be due to both of the high genetic variability which occurred between
these genotypes and to the confounded effects of the environmental
conditions. It seems reasonable to think of heritability as a measure of degree
to which the phenotype reflects the genotype and in so doing accept a
nonrestrictive definition, Rasmusson and Glass, (1967).

It could be concluded that grain yield / plant (gm), number of kernels /
row and days to tasseling are important characters in maize breeding
programs. These traits had high heritabilities as well as high genetic
variabilities. Thus breeding for these characters would be effective in
improving maize crop. Also this result attributed directly to the presence of
more addition genetic variance, (Abul-Saad et al 1998-1999 and Barakat
1998).

Table 4: Estimation of phenotypic, genotypic and environmental
variance for yield and some characters for twelve genotypes
of maize over the two locations.

Variance
Chmsters Phenotypic Genotypic | Environmental

No. of rows/ear 1.28 0.88 0.76
No. of kernels/row 4.44 2.86 4.19
100 kernel weight [gm] 2.62 1.66 4.26
Grain yield/plant [gm] 497.67 437.01 98.45
Days to mid silk [days] 2.7 2.14 0.79
\Days to tasseling [days] 2.62 218 0.91
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Table 5: Estimates of means, phenotypic coefficient of variation
[P.C.V.], genotypic coefficient of variation [G.C.V.] and
heritability [H%] of yield and some characters for twelve

__genotypes of maize over the two locations .

Characters Means P.C.V. G.C.V. H%
No. of rows/ear 13.88 8.15 6.75 68.59
No. of kernels/row 45.95 4,58 3.68 64.48
100 kernel weight [gm] 33.35 4.85 3.86 63.37
Grain yield/plant [gm] 214.49 10.4 9.75 87.8
Days to mid silk [days] 62.96 2.61 2.32 79.27
Days to tasseling [days] 65.06 2.49 227 83.4
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