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ABSTRACT

Two experiments in each season were conducted at Sids Agricultural
Research Station, Beini Suef Governorate, during 2004 and 2005 seasons to
detect the interrelations among yield and its components under designed and
uniformity (homogeneity) trials in maize (Zea mays) using SC10 variety. The
statistical procedures were simple correlation, multiple regression, stepwise
regression analysis and Path analysis. The designed experiments included a- §
nitrogen levels (0.0, 40, 80, 120 and 160 kg N/fed) b- three plant populations
(20000, 24000 and 30000 plant/fed}. The experiments were designed in split plot
with four replications. Data of designed and uniformity trials were collected for
the two seasons and analyzed for each character. Results indicated that
uniformity trials excluded two variables (ear height (x;) and plant height (x;))
Jrom the significant relation with seed yield (g)/plant compared with designed
experiments which excluded only ear height (x;) according to simple correlation.
Multiple regression results showed that all characters contributed by 81.6 and
94.4% from the total variation of seed yield/plant for designed and uniformity
trials, respectively. Also, results for standard deviation (S.D) and standard error
{S.E.) obtained from homogeneity experimenis were less than that obtained from
designed experiments indicating that homogeneity trials are more efficient and
accurate.

Stepwise analysis develops a sequence of multiple regression equation by
accepting 4 variables (ear length (x;), ear rows (x,), kernels/row (x;) and weight
of 100 kernels (x;)) with relative contribution R being (79.69%) from designed
experiments compared with 3 variables (ear rows (x,), kernels/row (x5} end
weight of 100 kernels (x;)) with relative contribution R’ being (94.10%) from
uniformity experiments,

Path analysis results cleared that weight of 100 kernels possessed the
highest direct effect on yield/plant with values of 14.719% and 39.611% for
designed and uniformity experiments, respectively. Also, results indicated that
ear length cm (x3) x weight of 100 kernels (x;), weight of 100 kernels (x;) x
kernels/row (x5) and ear length cm (x;) x kernels/row (x,) scored highest indirect
effect on yield/plant for designed experiments with values being 13.736%.
12.833% and 12.643%, respectively. On the other hand, the weight of 100 kernels
(x3) x kernels/row (x;) and ear rows (x,) x kernels/row (xs) scored indirect effect
being 8.582% and 3.334%, respectively for uniformity experiments. Highest total



effect (direct and indirect) for designed experiments were obtained by ear length
cm (x;) and weight of 100 kernels (x;) with values being 35.833% and 29.552%,
respectively. On the other side, weight of 100 kernels (x;) and ear rows (x,)
possessed the highest total effect with values equal 48.193% and 24.528% for
uniformity experiments, respectively. Results also, indicated that 4 characters
(ear length cm (x3), ear rows (x,), weight of 100 kernels (x;) and kerneis/row (x;)
were totally contributed by 80.107% in the total relation variation of yield/plant
Jor designed experiments. On the other hand, three characters (ear rows (xy),
weight of 100 kernels (x;) and kernels/row (xg)) were totally contributed by
93.659% in yield/plant variation for uniformity experiments.

Results of all statistical estimates indicated that uniformity trials were
mare efficient and accurate than designed experiments where they had fow
errors and high homogeneity. Hence, maize breeders should give more attention
to use uniformity experiments to study the relationship between yield and its
Components.
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INTRODUCTION

Maize is one of the most important grain crops in the world as well
as in Egypt. Determining the most contributing characters to the total
variability of yield is of high important to achieve a successful breeding
program to develop high yielding genotypes of a given crop. Muitiple finear
regression in both full mode! and stepwise as well as standard partial
regression known as path coefficient are statistical procedures successfully
applied to estimate the relative contribution of independent variables on a
dependent variabie.

Gautam eral (1999) showed that grain vield was positively
correlated with ear length, grain rows, 100-grain weight. shelling
percentage, plant height and ear height. Maximum direct effects towards
erain yield were contributed by ear length followed by shelling percentage.
The direct effects of plant height and ear height towards grain yield were
small. as that of days to silking, indicating the possibility of developing high
vielding plant types with short plant height, medium ear placement and
early maturity. Arias et.al. (1999) found that the direct and indirect effects
on ear weight of plant and ear height and its ratio varied according to the
evaluated progeny type. Among the other traits, number of kernef rows
showed only a small positive indirect effect via ear diameter for all progeny
types and populations, and the number of kernels per row showed high
posttive direct effects. Ear diameter, whose direct contribution to ear weight
was relatively high and positive and free of negative indirect effects via
other traits. Kumar and Kumar (2000) indicated that the plant height, ear
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weight, number of seed rows per ear and number of seeds per ear was
desirable for grain yield. Devi and Shaik-Mohammed (2001) reported that
correlation coefficient and path analysis indicated significant correlation of
ear length, 100-seed weight and number of seeds per ear. The path
coefficient analysis indicated that the plant height, ear length, number of
seed rows per ear, number of seeds per row and 100-seed weight positively
influenced the yield directly and also indirectly through several yield
components. Mohan et.af (2002) cleared that path coefficient analysis for all
characters studied had positive and significant correlation with grain yield.
Number of kernels/row, 100-kernel weight, kernel rows and ear length
exhibited the highest positive direct effects on grain yield. However, ear
height recorded the maximum negative direct effect on grain yield, followed
by plant height. Singh et.al (2003) pointed that ear length had the maximum
direct effect on grain yield followed by 500-kernei weight and ear leaf area.
Viola et.al (2003) revealed that plant height, cob length, cob weight, cob
height, and number of cobs per plant had greater directly contributed to
increase cob yield. Ashmawy (2003) using stepwise and path analysis,
cleared that the most contributing variables in grain yield/piant were ear
length, ear diameter, and weight of 100 kernels. Ibrahim (2004) cuttined
that number of kernels/row and 100 kernel weight had high positive direct
effects on grain yield/plant.

The aim of this study is to detect the real interrelations among yield
and its components under designed and uniformity trials of maize. Also to
investigate the contributing variables in the total variability of yield.

MATERIALS AND METHODS

Two experiments in each season were conducted at Sids Agricultural
Research Station, Bein Suef, Governorate during 2004 and 2005 seasons to
detect the interrelations among maize yield and its components under
conditions of designed and uniformity trials.

The designed experiments included 5 nitrogen levels (0.0,40,80,120
and 160 kg N/fed) and three plant populations (20000, 24000 and 30000
plant/fed) where 30, 25 and 20 ¢cm between hills, respectively. SC10 variety
was used and the experiments were designed in split plot with four
replications: The main plots contained plant populations and sub plots
included nitrogen levels. The plot consisted of 12 ridges with 3 m long and
70 cm apart (12 x 3 x 0.7 = 25.2 m%/plot) with total field area of 1512 m’
=0.36 feddan (5 N levels x 3 plant 'Eopulations x 4 replications x 25.2 plot
size). Sowing was done on June 10™ and plants were harvested on October
10" for all experiments.
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Uniformity trails are conducted by planting the experimental site
with a single crop variety and applying all cultural and management
practices as uniformly as possible. Sources of variation are kept constant
except that due to soil heterogeneity. Hence, uniformity trails were
conducted in the same location, same area, same variety and same seasons.
The area of the uniformity trial (24 X 63 m (1512 m? =0.36 feddan )) was
divided into 8 strips. Each strip consisted of 90 ridges with 3 m long and 70
cm apart (2.1 m® ) considering the ridge as a basic unit with total ridges
equal to 720. Basic units (ridges) were harvested separately after discarding
two plants from each end to eliminate the border effect, each basic unit
considering a sample (8 strips x 90 rows = 720 samples/character). All
recommended practices were done as usual in maize fields. The data of
designed and uniformity trials were collected for the two seasens to study
the following characters:

I- Ear diameterincm (X;}) - 5- Number of kernels/row  (Xs)
2- Ear heightinem  (X3) 6- Plant height in cm (Xe)
3-Earlengthincm  (X3) 7- Weight of 100 kernels  (X7)
4- Number of rows/ear (X4) 8- Grain yield (g)/plant in gm (Y)

Statistical analysis

Relationships among dependent variable (y) and independent
variables (x, s) were studied using the following multivariate procedures:

1- Simple correlation coefficient was computed for various characters as
outlined by Snedecor and Cochran (1989).

2- Multiple regression analysis was performed as outlined by Draper and
Smith (1987) to get the prediction equations to estimate the relative
contribution of independent variables (R®) in the total variation of the
dependent variable,

3- Stepwise multiple regression analysis that aims to determine the variables
accounting for the majority of the total variability in dependent
character. This procedure develops a sequence of multipie regression
equation in a stepwise manner. One variable is added to the regression
equation at each step. The added variable is the variable that has the
greatest contribution in the error sum of squares. Also, this variable has
the highest partial correlation with the dependent variable for fixed
values of those variables already added, and it is the variabfe that has the
highest F value. Stepwise regression analysis was performed as
described by Draper and Smith (1987).
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4- Path coefficient analysis as applied by Dewey and Lu (1959). A path
coefficient is simply a standardized partial regression coefficient as it
measures the direct effect of one variable upon another and permits the
separation of the correlation coefficient into components of direct and
indirect effects.

RESULTS AND DISCUSSION

Firstly, statistical estimates were obtained for each character of yield
and its components to compare the designed and uniformity trials. Results in
Table (1) cleared the values of (S.D) and (S.E.) that obtained from
homogeneity experiments were less than the obtained from designed
experiments. On the other hand, the averages of all characters of
homogeneity experiments were greater than the obtained from designed
experiments. These results mean that homogeneity experiments (uniformity
trials) were more efficient and more accurate compared with designed
experiments. Also, these results gives maize breeders a chance to detect the
true relations between yield and its components.

Table 1. Mean values, standard deviation (S.D.) and standard error (S.E.) for grain
yietd/plant of maize and related characters of designed and uniformity

eXperiments.
Characters Designed experiments Uniformity experiments
Mean S.D S.E Mean 5.D S.E
Grain yield/plant in g (Y) 251.613 74.58 18.619 284.414 31.738 7.481
Ear diameter in cm (Xy) 4.897 3.388 0.357 5.077 0.239 0.056
Ear height in cm (X2) 142863 33,342 3.515 148.194 13.362 3.149
Ear length in em {(Xa) 19.533 2.640 0.278 20,633 1.163 0.274
Number of rows/ear (X4 12.907 55.943 5.897 12.833 0.857 0.2021
Number of kernelsfrow  (Xs) 44,794 5.7049 0.601 47.250 2.002 0.471
Plant height in cm (Xe) 281.279 | 41.2937 4.353 290.417 32.969 2.771
Weight of 100 kernels  (X4) 38.430 43.581 4.594 41.778 3.059 0.721

Secondly, the relationships among ear diameter cm (x,), ear height
{x2), ear length (x3), and rows/ear (X4), kernels/row (xs), plant height (x¢),
weight of 100 kernels (x7) and grain yield (g)/plant (y) of designed and
uniformity trials in maize were studied using the following multivariate
procedures:
1- Simple correlation
a- Designed experiments

The obtained results in Table (2) cleared highly significant and
positive correlation among grain yield {g)/plant and each of ear diameter in
em (r=0.779""), iength (r=0.878"), and rows/ear (r=0.480""), kernels/row
(r=0.837"), plant height (=0.412"") and weight of 100 kernels (r=0.765").
Results clearly indicated that ear length, kemels/row, and 100-kernels
weight had the greatest influence on the grain yield/plant.
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Table 2. Correlation coefficients among grain yield/plant of maize and related
characters in designed experiments.

Charactery X, X: X3 Xy Xs X hel Y
Ear_diameter in em Xy 1.00
Ear height in cm Xz} 1.083 1.00
Ear length in cm (X3) 766 080 LU0
Number of rews/ear (Xa) 350 -.069 235 1.00
Number of kernels/row  (Xs) 693 -.010 .920 090 1.00
Plant height in em {Xe) 383 | 608 207 | -eil 4317 1.04
Weight of 100 kernels (X7} | 709 | 267 | 792 | -010 | 718 | 639 1.00
Grain yield/planting  (Y) | .779" [ .085 878 L480° 837 412 [ .765 | 1.00

Also, highly significant and positive correlation estimates were
found between ear length and each of kernels/row (r={). 920", plant height
(r=0.407""), and weight of 100 kernels (=0.792""). Highly SIgmf'cant and
positive correlation estimates were also found between ear diameter in cm
and each of plant height (=0.3937) and weight of 100 kernels (r=0.709™".
Similar results were also obtained between kernels/row and each of plant
height (r=0.431"") and weight of 100 kemels (r=0. 718™). On The other
hand, the relation between grain yield/plant and ear height was nat
significant. Similar results for designed experiments were reported by Devi
and Shaik-Mohammed (2001) and Ashmawy (2003) for grain yield/plant (2}
and its components.

b- Uniformity (homogeneity) experiments

Results in Table (3) showed highly significant and po::':zi-cc
correlation among vield (g)/plant and each of ear diameter cm (r=0.772
length (r=0. 8397), and rows/ear (r*() 438", kernels/row (r=0.7347) and
weight of 100 kernels (=0.533""). Ear fength (x2) and plant height (x2)
which were not significant. Results also cleared that ear diameter (x!). car
length (x3) and kernels/row (x3) had the greatest influcnce on the grain
yield/plant. Highly significant and positive correlation were alse. found
between ear diameter (x1) and cach of ear length (r=0.655 ) and weight of
100 kernels (r=0.661), ear height (x2) and plant height (r=0.538"), car
length (x3) and kernels/row (r=0.753) and plant height (x6) and weight of
100 kernels (r=0.726).

Generally, results in Tables I and 2 indicated that unifoinity tiials
excluded two variables (ear height (x2) and plant height {(x6)) from the
significant relation with seed yield (g¥/plant compared with designed
experiments which excluded only ear height (x2). This rcsuit meaning that
homogeneity experiments (uniformity trials) should be used by researcners
to obtain the true relations between yield and its components because its
more efficient and more accurate.
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Table 3. Correlation coefficients among grain yield/plant of maize and related
characters in uniformity experiments.

Characters X, X; X X Xs X X4 Y
Ear diameter in cm __ (X,) 1.00
Ear height in cm X;) | 350 1.00
Ear length in_cm (X3) 655 -.056 1.00
Number of rows/ear  (Xu} 239 344 153 1.00
Number of kernels/row (Xs) A7Y - 118 753" 056 1.00
Plaot heightincm  (Xa) 361 558" 095 138 -,290 1.00
Weight of 100 kernels (X-) 661 367 525" -.082 149 167 1.08
Grain yieldplant in g (Y] 727 237 839~ 438 734”7 .182 L$33°" 1.00

2-Multiple regression analysis

Regression coefficients (b) and relative contributions (R?) for grain
yield/plant and all characters studied are shown in Table (4). Results
showed that all characters contributed by 81.6 and 94.4% in the total
variation of grain yield/plant for designed and uniformity experiments,
respectively.

These results cleared that uniformity trials scored more relative
contribution and had less residual compared with designed experiments and
this means that uniformity trials could detect the true relation between vield
and its components compared with design experiments, Also, these results
may be due to that the relation between yield and its components could be
affected by applied treatments in the designed experiments. Similar resuits
were obtained by Devi and Shaik-Mohammed (2001) and Ashmawy
(2003)) for designed experiments.

Table 4. Regression coefficients (b), standard deviation (SD) and standard error (SE)

for maize characters according to multiple regression analysis for
designed and uniformity experiments.

Characters Designed experiments Uniformity experiments
b S.D S.E b 5.D S.E

Ear diameter in cm (X)) 2174 0.348 0.257 12.552 0.239 0.201
Ear heightinem (X)) 0.0324 17.632 4.854 0.0727 13.362 3.578
Ear length in cm ;) 7568 1.339 3.845 3.439 1.163 2.727
Number of rows/ear (X)) 9.683 1.273 2.383 15.77 0.858 1.216
Number of kernels/row (Xs) 2.720 5.796 0.149 1.706 2.002 0.136
Plant height imem (X} -0.065 32.622 2.002 -0.116 32.968 1.143
Weight of 100 kernels (X7} 3mn 5.612 9.776 4.605 3.059 4.703
Constant -356.742 -586.123

Relative contribution (R’) 81.6% 94.4%

Residuals 18.4% 5.6%
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3-Stepwise multiple regression analysis
a- Designed experiments

Results of stepwise multiple regression analysis were arranged in
Table (5) to determine the significant variables contributing to the variation
of grain yield and their relative contributions.

Table 5. Accepted and removed variables of maize according to stepwise analysis in
designed experiments.

P Accepted variables
| Characters b SE RI% Probability of significance
Ear_length (X3) 8.726 3342 74.1 0.000
Ear rows (xi) 11.527 2.267 3.8 0.000
Kernels/row {xs) 2.782 1.185 1.7 0.000
!L Weight of 100 kernels (x7)} 3.551 0332 0.9 0.017
| R™% for accepted variables - 79.69
Residuals 20.31
Total contributions (R') % 100.000
Remopved variables
Characters T R % ~_probability of significance
Ear diameter ¢m (x;) 1.532 0.048 0.129
Ear height cm (x;) -.263 0,000 0,793
I Plant height cm () -670 0.001 0.505
[ Fotal RY for removed variables 0.049
Constant (a) =-328.6%

Prediction equation ¥ =-328.696+8.726x,+11.527x,4+2.782x5+3.551x;

The results cleared that the most contributing variables in grain
vield/plant of maize were ear length (R’=74.1%), rows/ear (R*=3.8%),
kernels/row (R*=1.7%) and weight of 100 kernels (R*=0.09%) with total
variation equal to 79.69%. Table (5) also, revealed that the best prediction
equation was

Y= -328.696+8.726x5+11.527x,+2.782x5+3.551x7

These results indicated that stepwise analysis develops a sequence of
multiple regression equation by removing 3 variables from the full model
equation (7 variables). Hence, maize breeders should give more importance
to ear length (x;), rows/ear (x4) kemels/row (xs) and weight of 100 kernels
(x7) as selection criteria for yield improvement, On the other hand, ear
diameter (x;), ear height cm (x;) and plant height (xs) were eliminated due
to their low relative contribution (0.049%). These results are similar to those
reported by Ashmawy (2003) for designed experiments.



b- Uniformity experiments

Significant and accepted variables and their contributions to the
variation of grain yield are arranged in Table (6) according to stepwise
multiple regression analysis. The results cleared that ear rows (xi),
kernels/row (xs) and weight of 100 kernels (x;) were the most contributing
variables for grain yield/plant of maize. Those variables were contributed by
94.10% for grain yield variation. It is observed from the results that ear rows
(x4) was the most important variable followed by kernels/row (xs) and
weight of 100 kernels (x7). The relative contributions in the total variation of
grain yield/piant of maize were 71.4%, 12.5% and 10.2% for the above
mentioned characters, respectively. Best prediction equation, revealed in
Table (6) and was Y = -628.064+17.032x,+10.339x54+4.917x;

Table 6. Accepted and removed variables of maize according to stepwise analysis in
uniformity experiments.

Accepted variables
Characters B SE R % Probability of significance
Ear rows (x) 17.032 2.568 714 0.000
Kernels/row (xs) 10.339 1.109 12.5 0,000
Weight of 100 kernels (x;) 4.913 0,728 10.2 0.000
R'% for accepted variables 94,100
Residuals 5.900
Total contributions (R%) % 100.069
Removed variables
Characters T R % probability of significance
Ear diameter em (x;) 0.901 0.001 0.384
Ear height cm (x,) =209 0.000 0.838
Ear length {x3) 0.857 0.000 0,407
FPlant height cm (xg) -1.815 0.000 0.328
Total R™ for removed variables 6.001
Constant (a) =-628.064

Prediction equation Y =-628.004+17.032x,+10.339x5+4.917x,

These results revealed that stepwise analysis develops a sequence of
multiple regression equation by accepting 3 variables from the full mode!
equation (7 variables) for uniformity experiments compared with designed
experiments which accepted 4 variables. Hence, maize breeders should give
more importance to ear rows (X4), kernels/row (x;) and weight of 100
kemels (xs) as selection criteria for yield improvement. Also, this result
showed that uniformity trials are more efficient and more accurate because
it scored low standard error (SE) and accepted variables. On the other side,
results for uniformity trials eliminated ear diameter cm (x,), ear height cm
(x2), plant height cm (x¢) and ear length (x;) due to their low relative
contributions (0.001%).
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4- Path analysis
a-Designed experiments

Path analysis partitions simple correlation coefficients into their
components direct and indirect effects. The results of yield components and
their relative importance to the variability of grain yield/plant for designed
experiments are presented in Table (7). The results cleared that weight of
100 kernels (x;) followed by ear length (x3) had the highest direct effect of
relative importance (R?) in yield/plant with values being 14.719 and
7.548%, respectively. Kernels/row (xs) and ear rows (x4) were contributed
by 7.248 and 6.325% from the direct relative importance (R?) of yield/glant,
respectively. Highest indirect effect of relative importance (R") in
yield/plant were 13.736, 12.833 and 12.643 recorded by ear length (x3) x
weight of 100 kernels (x7), weight of 100 kernels (x7) x kernels/row (xs) and
ear length cm (x;) X kernels/row (xs), respectively. Results also, indicated
that ear rows (xy) x weight of 100 kernels (x7), ear length (x3) x ear rows
(x4} and ear rows (x4) x kernels/row (Xs) scored indirect effect of relative
importance (R?) in yield/plant equal 1.930, 1.870 and 1.219%, respectively.
Generally, Table 7 cleared that ear length cm (X3} possessed the highest
total effect (direct and indirect) in yield/plant followed by weight of 100
kernels (x;) with relative importance (R being 35.833 and 29.552%,
respectively. Ear rows (x4) and kernels/row (xs) possessed total effect (direct
and indirect) of relative importance (R?) in yield/plant being 9.474 and
7.248%, respectively.

The previous results for designed experiments agreed with those
obtained by Mohan et.al (2002),Singh er al (2003), Viola et al (2003),
Ashmawy (2003) and Ibrahim (2004).

Table 7. Direct and indirect effects of yield components and relative contributions in
grain yield/plant of maize in designed trials.

Characters Symbols Relative contribution (R’) %

Direct effect for ear length cm xy) 7.584
Indirect effect for ear length cm {x3) X (xg 1.870
Indirect effect for ear length cm {X3) X (x1) 13.736
Indirect effect for ear length ecm (13) X (%) 12.643
Total effect for ear length cm Xy 35.833
Direct effect for ear rows xJ 6.325
Indirect effect for ear rows x3 X (x7) 1.930
Indirect effect for ear rows (X} X (xs) 1.219
Toval cffect for ear rows fxy 9.47¢4
Direct effect for welght of 100 kernels fxs) 14.719
Indirect effect for weight of 100 kernels {%7) X (xg) 12.833
Toral effect for weight of 100 kernels fxz 29552
Direct effect for Kernels/row fxg 7448
Toual effect for all characters (Direct and indirect) 2ajo7
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b- Uniformity experiments

Simple correlation coefficients were also partitioned by path analysis
into their components direct and indirect effects. Results in Table (8)
showed that weight of 100 kernels (x+) scored the highest direct effect of
relative importance (R?) in yield/plant followed by kernels/row (xs).

Table §. Direct and indirect effects for ear rows (x,), weight of 100 seeds (x;) and
kernels/row (x,) for uniformity trials of maize in yield/plant (g}.

Charaeters Symbals Relative contribution (R) %
Direct effect for ear rows (x4} 19,740
Indirect effect for ear rows () X (x7) 1.454
Indirect effect for ear rows (3 X (33} 3334
Total effect for ear rows x4 24.528
Direct effect for weight of 100 kernels {x:} 39.611
Indirect effect for weight of 100 kernels (x7) X (xs) 8.582
Total effect for weight of 100 kernels {x3) 48 193
Direct effect for Kernelsfrow {xs) 20.938
Tored effect for all characters {Direct and indirect) 23659

These two variables possessed relativé-importance (R”) being 39.611and
20.938% in yield/plant. Ear rows (x4) scored direct effect of relative
importance (R?) in yield/plant being 19.740%.

Highest indirect effect of relative importance (R?) in yield/plant were
8.582 and 3.334%. These values were obtained by weight of 100 kernels
(x7) x kernels/row (xs) and ear rows (x4} X kernels/row (xs), respectively.
Results also, cleared that ear rows (x4) x weight of 100 kernels (x7) scored
relative importance (R?) in vield/plant equal 1.454%. In general, Table 8
indicated that weight of 100 kernels (x7) possessed the highest total effect
(direct and indirect) in yield/plant and followed by ear rows with relative
importance (R) equal 48.193 and 24.528%, respectively. kernels/row {xs)
possessed total effect (direct and indirect) of relative importance (R?) in
vield/plant being 20.938%.

Comparing results of path analysis, we showed that weight of 100
kernels possessed the highest direct effect of relative importance (R?) in
vield/plant with values 14.719% and 39.611% for designed and uniformity
experiments, respectively. Ear length cm (X3) X weight of 100 seeds (x5),
weight of 100 kernels (x;) x kernels/row (xs) and ear length cm (x3) x
kernels/row (xs) scored highest indirect effect of relative importance (R%) in
yield/plant for designed experiments with values being 13.736, 12.833 and
12.643%, respectively. On the other hand, the highest indirect effect-of
relative importanee (R?) in yield/plant for uniformity experiments were
8.382 and 3.334% for weight of 13 kernels (x7) x kernels/row (Xs) and ear
rows {(X4) X kernels/row (xs). respectively. Highest total effect (direct and
indircet} for designed experiments in yvield/plant were obtained by ear length
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cm (x3) and weight of 100 kernels (x7) with relative importance (R?) being
35.833 and 29.552%, respectively. On the other side, weight of 100 kernels
(x7) and ear rows (X4) possessed the highest total effect in yield/plant with
relative importance (R?) being 48.193 and 24.528 for uniformity
2xperiments, rcspectively. Path analysis also, indicated that 4 characters (ear
length cm (x3), ear rows (x4), weight of 100 kerneis ng) and kernels/row
{xs) ) were totaily contributed by 80.107% from (R°) in yield/plant for
designed experiments. On the other hand, 3 characters (ear rows (x4), weight
of 100 kernels gx-,) and kernels/row (xs)) were totally contributed by
93.659% from (R") in yield/plant for uniformity experiments.

The pervious results indicated that uniformity trials were more efficient
and accurate than designed experiments where they had low errors and high
homogeneity. Hence, maize breeders should give more attention to use
uniformity experiments to study the relationship between yield and its
components.
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