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ABSTRACT: The present investigation was conducted for two
seasons (2002 and 2003) at the Experimental Farm ,Faculty of Agric.,
Zagazig Univ.to study the effect of four nitrogen levels ( 0 ,40 ,80
and 120 kg /fad) and three times of application {T1: 1/2 at 20 day
after sowing + 4 at 35 day after sowing, T2 : 1/3 at 20 day after
sowing +1/3 at 35 day after sowing +1/3 at 50 day after sowing and
T3: 1/4 at 20 day after sowing +1/4 at 35 day after sowing +1/4 at 50
day after sowing +1/4 at 65 day after sowing) on yield and its
.components of the maize hybird S.C .10,

The obtained results indicated that the increase of N level up to
120 kg N/fad significantly increased plani height, ear height, stalk
diameter, ear diameter, ear length rows/ear, grains/row, grains /ear,
grain ear weight, shelling % and grain yield /fad .

Regarding the time of application, addition of nitrogen in two
equal doses significantly increased yield and all of its aftributes
under study.

The results clearly reveal that the ear grain weight, number of
grains/ear and the interaction between number of grains /ear and ear
grain weight are considered the main sources of grain yield
variation, having the relative contribution of 65.05 ,3.79 and
17.26%, consecutively. However, the contribution of 100-grain
weight and number of grains /ear with 100 —grain weight had low
contribution to final grain yield /fad, viz: 0.28 and 1.36 consecutively.

Keywords: Maize, nitrogen levels, nitrogen splitting, hybrid,
yield components.
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INTRODUCTION

Maize is one of the most
important cereal crop grown
principally during the summer
season in Egypt. Maize grain is
used for both human consumption
and animal poultry feed .The local
production of the crop is not
sufficient to meet the continuous
increase of consumption.
Therefore, attempts to increase
maize production are of most
importance .Such attempts could
be achieved through horizontal and
vertical expansions.

Nitrogen fertilizer is an
important factor in increasing yield
of maize. Many investigators
reported that increasing nitrogen
levels up to 120 kgN/fad led to a
significant increase in grain yield
and its components {(Bedeer et.al,
(1992), El-Hefnawy and El-
Ashmoony (1992), Younis et.al,
(1994), Mokadem and Salem
(1994), Abdel Gawad and El-Batal
(1996), Samia Amer et.al, (1995),
Selim and El-Sergany (1995),
Samira Hussein etal, .(1998) ,
Farghly (2001) and El-Hassanin
et.al, (2002)).

Time of N application is
considered 1o be among the

important agricultural practices .

used 10 increase maize

_' productivity.

Several  reports
indicated that time of N-fertilizer
application had a marked effect on
grain yield and its components.
Grouve et.al,{ 1980) reported that
the splitting of nitrogen fertilizer
into a seedbed dressing and side —
dressing after 7 weeks secured a
significant increase of 10% in
grain  yield  Gouda (1989)
demonstrated that adding  N-
fertilizer in three equal portions
(1/3 at planting + 1/3 at 1 ™
irrigation + 1/3 at 2™ irrigation)
increased grain yield /fad .Shlaby
etal, (1990 )showed that
applying N-fertilizer either = as
single dress (at 2™ irrigation )or
as double dresses ' (in two equal
doses, before 1% and 2™ irrigation)
gave maximum grain yield. Basha
(1994) found that application of
nitrogen fertilizer in two equal
doses (at sowing and before 1%
irrigation) gave the best results for
plant and ear height. While
splitting nitrogen into three equal
doses (at sowing, before 1%
irrigation and before 2™ irrigation)
significantly increased each of
shelling %, grain yield/fad and its
components. El —Bana and Gomaa
(1994) reported that the splitting
nitrogen into 4 equal doses (at
sowing, 25, 40 and 55 days after
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sowing) increased
plant height, ear

significantly
length, ear

diameter ,number of grains /frow,

grain weight /ear and grain yield
/fad. However Mahgoub etal,
(1994} reported that plant height,
ear position ,number of ears /fed
and grain yield were not affected
by time of nitrogen application.
Therefore, the aim of this
investigation was to study the
effect of nitrogen fertilizer levels
and time of its application on
productivity of maize .

MATERIALS AND METHODS

Two field experiments were
conducted at the Experimental
Farm, Faculty of Agriculture,
Zagazig University during the two
successive seasons 2002 and 2003
.Wheat was the preceding crop in
both seasons. The soil was clay in
texture with pH of 7.7, 1.5 %
organic matter and 20, 48 and
200ppm available N, P and K,
respectively.

Single cross 10 (S.C10) maize
¢v was sown in both seasons in the
2" week of the June. The
experimental treatments included
four nitrogen fertilizer levels
(0,40,80,and 120 kg N/faddan) in
the form of urea (46.5%N) and
three N splitting treatments as
follows :

1- Two equal splits ,%2 at 20 day
after sowing +1/2 at 35 day after
sowing (T1)

2- Three equal splits ,1/3 at 20 day
after sowing +1/3 at 35 day after
sowing+ 1/3 at 50 day after
sowing 35 day (12)

3~ Four equal splits ,% at 20 day
after sowing +1/4 at 35 day alter
sowingt Y% at 50 day after
sowing +1/4 at 65 day alter
sowing(T3)

The experimental plot (10.5
m?) consists of five rows (3 m long
and 0.7 m apart), with two outer
rows as borders, the second row
for the single plants sample and the
two middie rows for evaluating
yield and yield attributes at
harvest. The grains were sown in
hills 25 cm apart .After 20 days
from sowing, thinning to one
plant/hill was done, giving a
planting density of 24,000
plant/fad. The experimental design
was a split plot with 3 replications
where nitrogen fertilizer levels
were distributed in the main plot
and time of application treatments
allocated in sub plots. All plots
were fertilized with 31 kg P,0+/fad
in the form of superphosphate
(15.5%P,0s) and 50 kg KyO/lad in
the form of potassium sulphate
(48%K;0). All the other normal
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cultural practices for growing
maize were practiced.

At maturity, the two center
rows were harvested from each
plot to determine grain yield and
its attributes. Data on ear
characters were taken from S5-ear
samples.

The
recorded :
1- Plant height (cm)

2- Ear height (cm)

3- Stem(stalk} diameter (cm)
4- Ear diameter (cm)

5- Ear length (cm)

6- Number of rows /ear

7- Number of grains/row

8- Number of grains /ear

9- Hundred grain weight (gm)
10- Grain weight /ear (gm)

11- Shelling %

12- Grain yield in ardab per fad

(one ardab =140kg) adjusted to
15.5% moisture content. Analysis
of variance was done according to
Steel and Tormm (1980) .All
possible simple correlation
coefficients among the yield and
its  attributes  studied  were
calculated.  Also  the path
coefficient analysis was performed
for partitioning the contribution of
yield components ,i.e. number of
grains /ear ,car grain weight and
100 —grain weight overall the
nitrogen levels and the time of

following data were

nitrogen application to grain yield /
fad. The response equation of grain
yield to the increase of N level was
calculated according to Snedecor
and Cochran (1967).

RESULTES AND DISCUSSION

The results recorded in Tables
1, 2, 3, and 4 reveal that check N
versus all other treatments showed
highly  significant  differences
where the plots receiving any
nitrogen level surpassed plots of
the control .This was true in grain
yield and yield attributes except
plant height (first season and
combine), stalk diameter  (first
season), 100-grain weight and
shelling % (second season) where
the differences between control
and other treatments did not reach
the level of significance.

1-Plant height ,ear height and
stalk diameter:

1-a-Nitrogen level effect :

The results in Table (1) show
that increasing level of nitrogen
fertilizer from 40 to 120 kg N per
faddan increased plant height ,ear
height and stalk diameter in both
seasons and combined analysis
,plots receiving 120 kg N/ fad
produced the tallest plants , best
car height (46.92 % ear position)
with the thickest stalk diameter



Zagazig J.Agric. Res., Vol. 32 No. (1) 2005 5

compared with the other N-levels.
The superiority of plant and ear
heights and stalk diameter may be
due to the role of nitrogen in
stimulating the build up of amino
acids and growth hormones. This
in turn acts positively in cell
division and enlargement.

Many researchers obtained
positive responses of grain yield of
maize and its attributes to varying
levels of nitrogen fertilization,
such as, Bedeer etal, 1992, El-
Hefnawy and El-Ashmoony (1992)
and Farghly (2001) .

1-b- Nitrogen splitting effect:

Data in Table (1) demonstrate
the effect of splitting nitrogen on
plant and ear heights and stalk
diameter. It is clear from the
results that these traits were
significantly affected by varying
times of nitrogen application in
both seasons and the combined
analysis. The results show that
splitting nitrogen into two equal
doses (T1) gave the highest values
for plant height and ear height
while, stalk diameter showed
highly significant response for
splitting in three equal doses as in
T2 and also T1 (two equal doses)
compared with the other treatment
T3 which gave the shortest plants
lowest ear height and the thinnest
stalks.

These results are rather
expected as giving N in two equals
doses improved plant growth as
the whole N dose was given early
in the season where the second N
split was given by about one
month from planting (35 day). The
results further indicate that the soil
N fertility level from available N
(20 ppm) was not enough to satisfy
the high N requirements of maize
plants early in the season. The
obtained results are in a good
connection with those reported by
Shalaby et.al, (1990) and Basha
(1994).

1-c- Interaction effect :

The  interaction  between
nitrogen levels and N splitting
treatments did not  affect
significantly either the plant height
or stalk diameter except ear height
in second season. Meanwhile, it is
evident from (Table 1-a) that ear
height was not significantly
increased unless the N level was
increased to 120 Kg N/fad when N
was given as two splits. However,
when N was given in three or four
splits, the first N increment was
enough to increase ear height
significantly. In other words, the
increase of N level from 80 to 120
Kg N/ fad failed to increase ear
height significantly when was
given in 3 or 4 splits. These results
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refer to a higher magnitude of
response by ear height to the
increase of N level when given as
two splits. This response was also
non-dimishing, but dimishing
when given in three or four splits

2-Ear diameter, ear length
and number of rows /ear:

2-a-Nitrogen level effect :

Results in Table ( 2 ) show that
addition of N was effective to
increase ear diameter and length
and hence the number of rows/ear.
The increase of level of N
application was more effective on
ear diameter than on ear length.
The former responded to the
increase of N level up to 120 Kg
N/ fad whereas the latter
responded to the increase up to 80
Kg N/ fad only according to the
combined analysis. Therefore, the
number of rowsfear was not
significantly increased unless the
N level was increased from 40 to
120 Kg N/ fad.

These results clearly indicate
that the gained improvements in
plant height and stem diameter
were reflected in  similar
improvements in ear diameter and
length and hence the number of
rows/ ear. Similar resuits were

regarded by (Farghly, 2001) and
El-Hassanine er.al., (2002) .

2-b- Nitrogen splitting effect :

Likewise, with regard to
splitiing of N fertilizer, data in
Table (2) indicate that there were
highly significant differences in
ear diameter, ecar length and
number of rows/ear. This was true
in . both seasons and combined
analysis, where the application of
N-fertilizer in two equal doses
treatment (T1) recorded higher
averages for these characteristics
than T2 or T3. The differences
between treatments T2 and T3 did
not reach the level of significance
in ear length and number of
rows/ear. These results are in
agreement with those obtained by
Basha (1994).

2-c-Interaction effect :

The  interaction  between
nitrogen levels and N splitting
treatments did  not  affect
significantly either the ear length
or number of rows /ear but ear
diameter in first season and the
combined. Data in Table (2-a)
show the significant effect of the
interaction between nitrogen levels
and time of application treatments
on ear diameter in the combined
.The highest value of ear diameter
(4.683cm) resulted from addition
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of 120 kg N/fad and splitting
nitrogen into two equal doses (T1).
But, the lowest value of ear
diameter (3.757cm) was obtained
from addition of 40 kg N/fad and
splitting nitrogen application into
three equal doses (T3 treatment).

3-Number of grains per row and
per ear and 100-grain weight:
3-a- Nitrogen level effect:

It is quite clear from Table (3)
that the different nitrogen levels
had significant effects on each of
number of grains /row and per ear
and 100-grain weight, but
differences did not reach the
significant level in first season for
100 ~grain weight.

It is clear from Table (3) that
the highest N level of 120 kg N/fad
possessed the highest average in
such traits followed by the 80 kg
N/ fad level. But, the lowest N
level (40 kg N/fad) gave the lowest
average. These results clearly
indicate that improvements gained
in ear diameter and length and as
well in the number of rows / ear
(table 2) were reflected in the
significant increase observed in the
number of grains per ear due to the
increase in the number of
grains/row. The results further
indicate that the increase in the

number of grains / ear was not on

the expense of single grain weight
as expressed herein in the increase
of 100 — grain weight due to the
increase of N level. These results
are in agreement with those
reported by Younis et.al, (1994),
Samia Amer et.al., (1995), Farghly
(2001) and El-Hassanin
et.al.,(2002).

3-b- Nitrogen splitting effect:

The results documented in
Table (3) clearly show significant
differences in both number of
grains and weight due to splitting
nitrogen. It was obvious that the
highest mean values were in
favour of treatment T1 (where N -
was given in two equal doses at
first and second irrigations). The
lowest mean values were recorded
for treatment T3 (where N was
given in four equal doses). Similar
effects were observed in ear
diameter and length as well as in
the number of rows / ear (Table 2).
Similar findings were reported by
Basha (1994).

3-c- Interactiox_l effect:

The combined data revealed
insignificant interaction between
nitrogen levels and nitrogen
splitting treatments concerning the
number of grains per row and per
ear and 100-grain weight (Table 3).
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4-Grain ear weight, shelling
percentage and grain yield/fad :

4-a-Nitrogen level effect:

As shown in Table 4 the resulis

showed significant differences
among the nitrogen levels
regarding ear grain weight,

shelling percentage (in combined
analysis only) and grain yield /fad.

In general, the nitrogen level of
120 kg N/fad was superior in these
traits in combined analysis as
compared with other nitrogen
levels while, 40 kg N/fad was the
lowest in these respects. Such
results could be attributed to the
promotion effect of nitrogen on
vegetative growth which in turn
favored metabolic processes and
increased plant height, stalk
diameter (Table 1), ear diameter
{Table 2) and subsequently
increased the all yield attributes as
mentioned before. The obtained
results are in a good line with
those reported by El- Hefnawy and
El-Ashmoony (1992) and Selim
and Sergany (1995).

4-b- Nitrogen splitting effect:

Data in Table 4 demonstrated
that there were highly significant
differences in ear grain weight,
shelling percentage and grain
yield/fad. This was true in both
seasons and the combined analysis.

From these results, it could be
conclude that, splitting nitrogen
application into two equal doses
recorded highly mean values for
these traits. Resuilts in Tables (1),
(2), (3) and (4) 1t can be explained
that, splitting nitrogen application
into two or three equal doses is
necessary to stimulate early plant
growth to meet the rapidly
growing stalks, tassels and ears.
Similar results were obtained by
Beeder et.al., (1992).

4-c- Interaction effects:

The interaction  between
nitrogen levels and nitrogen
splitting treatments did not affect
significantly either the ear grain
weight or shelling percentage and
grain yield /fad.

In brief, the obtained results
indicate that nitrogen fertilizer was
badly needed for improving
growth and productivity of the unit
and area from maize , and the best
level of nitrogen fertilizer which
achieved the highest grain yield
(2476  ardab/fad) and its
components was 120 kg N/fad.
However, 80 kg N /fad level
recorded high mean values with
no significant differences with
120kg N/fad concerning No. of
rows /ear, No. of grains /row and
ear, grain weight /ear and grain
yield /fad during the first season
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but was not confirmed by the
combined analysis. Since the
interaction between N application
levels and N splitting treatments
for grain vyield / fad was not
significant, the following general

response  equation could be
detected from the - combined
analysis: '

¥ =20.59+3.40 X - 0.66 X

This response equation clearly
indicates that the increase of grain
yield / fad due to the increase of N
level, was diminishing. It is
evident that each N increment (40
Kg N / fad) produced a linear
increase of 3.40 ardab / fad and a
quadratic increase of (.66 ardab
/fad. Therefore, the maximum
predicted yield which could be
obtained amounted to 24.97 ardab /
fad instead of 24.76 ardab / fad
which is the actual .predicted
maximum obtained under the
present study. This maximum yield
could be obtained if level of N
addition was increased to 143 Kg
N/ fad.

According to these results, the
maximum N level used under the
present study 1.e. 120 Kg N / fad
was quite enough to maximize the
grain yield.

Respecting, time of nitrogen
application the results showed that
splitting nitrogen fertilizer into two

equal doses given before the 1™
irrigation and the 2™ irrigation
gave the best pgrowth and
productivity. Addition of N in
three equal doses achieved similar
results in grain yield / fad and in
some vyield attributes. Then,
according the results of this
investigation, it could  be
concluded that adding 120 kg
N/fad as two or three equal doses
improve productivity of maize
under  similar  experimental
conditions.

S- Correlation study:

The interrelationships between
grain yield on one hand and the
studied yield attributes i.e. plant
height ,ear height ,stalk diameter .
ear diameter , ear length No. of
rows/ear No. of grains /row and
ear, 100-grain weight, ear grain
weight ,and shelling percentage on
the other hand as well as among
yield attributes measured as simple
correlation are shown in Table (5}

It is clear from the resuits that
grain yield was positively and
highly significantly correlated with
each of: plant height, ear height,
stalk diameter, ear diameter, ear
length, No. of rowsfear, No. of
grains/row, and ear, 100-grian
weight and shelling percentage.

Also, plant height was
posttively and highly significantly



10 Ash-Shormillesy, Salwa, M.A.L

correlated with each of ear height,
ear diameter, ear length, No. of
rows /ear, No. of grains /row,
100-grain weight and ear grain
weight. Weak relations were seen
between plant height on one hand
and stalk diameter, No. of grains
/ear and shelling percentage on the
other,

In addition, there were positive
and close relations between stalk
diameter and the following
variables: ear diameter, ear length,
No. of rows /ear, No. of grains
/row and ear, 100-grain weight and
gar grain weight ,while that
correlation with shelling
percentage was positive  and
significant only.

Ear diameter showed positive
highly  significant correlation
coefficient with each of ear
length, No. of rows /ear, No. of
grains /row and ear,100 —grain
weight ,grain ear weight and
shelling percentage. These results

are in agreement with those
- reported by Basha (1994).
Ear length appeared

positive and highly significant
correlation coefficients with each
of No. of rows /ear, No. of grains
frow and ear, 100-grain weight,
while that correlation with shelling
percentage Wwas positive and
significant only.

Furthermore, number of
rows/ear appeared to be more
correlated strongly with each of
No. of grains/row and ear,
100—grain weight and shelling
percentage.

There to, number of grains/row
gave close interrelationships with
each of No. of grains/ear, 100 -
grain weight, ear grain weight and
shelling percentage.

Besides, number of grains/ear
appeared to be more correlated
strongly with each of 100 —grain

weight, ear grain weight and
shelling percentage.
Also, positive and highly

significant correlation coefficients
were found between 100 —grain
weight and each of ear grain
weight and shelling percentage .

Moreover, ear grain weight
gave strong pertinence with
shelling percentage.

6-Path analysis study:

The path coefficient procedure
is utilized, 1n general to analyze
the final grain yield /fad
components to explore the relative
importance of such components to
the final grain yield per unit area
of the land. :

The partitioning of simple
correlation coefficients between
grain  vield /fad and its
components, being number of
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grains per ear, ear grain weight and
100-grain  weight is listed in
Table (6).

The results cleared that the ear
grain weight followed by number
of grains per ear reflected the
highest direct effects on maize
grain yield /fad (0.8066 and
0.1946). But, the direct effect of
100-grain weight on that yield was
of low record (0.0529).
Furthermore, the indirect impact of
ear grain weight through number
of grains per ear and 100-grain
weight via ear grain weight
reflected considerable mean values

in this regard, ie. 04436 and
0.4339 orderly,

The relative importance 1n
contributing to the final grain yield
/fad  found as percentage of
variation for number of grains /ear,
ear grain weight, 100-grain weight
and their interactions are shown in
Table (7).

In addition, the residual effect
of the other grain yield attributes,
not discussed herein, was7.68 %of
the total yield diversity. It means
that the main contributors to final
grain yield /fad wvariation were
actually chosen in this study.
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Table 1: Plant height, ear height and stalk diameter as affected by nitrogen
levels and splitfing in the two seasons and their combined. ‘

Plant height (em) | Ear height (cm) {Stalk diameter (cm)l

Treatments -
2002 (2003 [Comb| 2002 {2603 [Comb, 2002|2003 {Comb,

Nitrogen levels(N)
Control vs. others [208.6(195.7(202.2(99.8 7159.53[79.7 0(1.527(1.160(1.344
Other N treatments|222.4{184.51203.4{112.15(76.37} 94.26 |1.661;1.697/1.679

F. test ¥* UNS INS | %% ) g ke P NS | o+ ) *
40kgN/fad(N1) 2162 H1762H196.1 d 10939 68674 89.03b|1.601b{1.558¢1.579¢
80 kg N/fad (N2)223591859a204.74 11204 7891 4 9547a 16761711 41.693 b
120kgN/fad (N3) (227641913 220954 115.02 81542 9828a{1.707a)1.821 41.764 2

F. test | xx | x| NS *ok *% * ok A%

Number of splits *
TL:Two  P2964190742101411843 482204 10032a)176041.736 1748
T2: Three P21.4h1872%2013h 11238b{76.578 9447b]1.66741 84381755 2
T3: Four  [2162d1756H1959d1056467036 8800¢|1.557d1.51141.534H

F. test *k ST *k * % *ok * & *k *%

Interaction:

NxT NS | NSNS | NS | ** NS | NS NSlNS

*T1= Two equal doses at 20 and 35 day after sowing,.
T2= Three equal doses at 20 ,35 and 50 day after sowing.
T3=Four equal doses at 20,35,50 and 65 day after sowing,
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Table 2: Ear diameter (cm), ear length/cm and number of rows/ear as
affected by nitrogen levels and splitting in the two seasons and
their combined.

-
Ear diameter (¢cm)| Ear length (cm) | Number of rows/ear

Treatments
2002 | 2003 [Comb.] 2002 | 2003 |Comh,) 2002 | 20603 |Comb.

Nitrogen levels{N)
Control vs. others |3.953|3.367| 3.66 |15.10|14.70{14.90{11.80/11.00| 11.40
Other N treatments|4.20073.978| 4.089 120.37(16.47|18.42|12.46{12.27| 12.36

F. test * * K * LES * * % NS * ¥ *
40kgN/fad(NI) (40763687l 3.881c| 1970 1561 {1766612.18Y 11.87 | 1202b
80 kg N/fad (N2)[4.1743984 4 4.079b| 2051 | 16.71 {1861 412402k 1238 |123%9ab
120kgN/fad(N3) 4350&42633{ 4307a| 2089 | 17.10 18994212802 1256 | 1268a

F. test #E O] xkw o poxx NS [ NS | *+ | % L NS |
Number of splits *
T1: Two  |4331a4327a 43292|21494}1781 2119654/ 1308212624 12852
T2: Three  [4199b3.851b 4.025b (19.89b1590H 178051237 b12.16a 1226b
T3: Four  ;4070c¢[3.757h 3913¢ [197261571 177261193 ¢1202b 1198b

F. test * ¥ *% L2 *k * % *% * %k * # %
Interaction:

NxT * NS | * I NS |NS|NS|NS|NS| NS

*T1= Two equal doses at 20 and 35 day after sowing.
T2= Three equal doses at 20,35 and 50 day after sowing.
T3=Four equal doses at 20,35,50 and 65 day after sowing.
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Table 1-a: Ear height (cm) as affected by the interaction between

nitrogen levels and N splitting treatments (second season).

Nitrogen levels Number of N splits i
Two |  Three Four |
40 kg Nrfad 18,60t 68.60b 8.50b
80 ke N/fad 81.{?3 b 79%52 a 7527 a
120 kg N/fad 862’? a 81 .137 a 76.%0 a
Regressioncoefficiertcm)| ~ +1.94 +15.38 +24.34

Table 2-a: Ear diameter as affected by the interaction between
nitrogen levels and N splitting treatment (comabined).

468a

. Number of N splits
Nitrogen levels
Two |  Three Four
A B
40 kgN/fad B
4.02¢ 3.86b 376 ¢
A B B
80 kgN/fad 428 b 4.05a 391b
B B
120 kgN/fad A 4.164a 407 a
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Table 3: Number of grains /row, ne .of grains /ear and 100 —gain
weight (gm) as affected by nitrogen levels and splitting in
the two seasons and their combined analysis.

Treatments
Nitrogen levels(N)
Contro] vs. others {37.56137.20 37.381443.46 409.2 1426.3{25.38 |129.24127 31

Other N -
5 44.21 42,61 |43.411516.64(523.8 1520.231.86 131.69/31.78

F. test *% * % * % * % * % * ¥ * % Ns *

40kg N/ fad (N1) [41.71 H41.44 b41.58 14 4949 b| 492.8 ¢ [493 8 ¢| 3142 12933 43033 ¢

No. of grains /row) No. of grains/ear | 100-grain weight |
2002 | 2003 {Comb, 2002 | 2003 {Comb.| 2002 | 2003 Comb

80 kg N/fad (N2)45.01 2.57}143.792J5212a 527.5b|5243 b 31.80 31.87131.83 b

120kg N/ fad (N3)45.90 43.82a444.8631533.8a 551.1a[542.5 4 3246 [33.85433.154

F. test *ok ok *% k% | k* *% Ns *% £+ |

F\Iumber of splits ¥
T1: Two  47.32a4531446324 5266|5733 a|54994|33.692)3337433.53 4

T2: Three 4396 1b40.83 §42.40 4 520.1 2| 4962 b[508.1 131,53 bi31.87431.70

T3: Four 413344169 bi41.514503.3 b 501.8b|502.5 53036 c29.81 H30.09 c1
1

F. test *% LTI *k ® *k * P
Interaction; |
NxT NS | NS | Ns | Ns | NS | Ns L** NS | NS \

*T1= Two equal doses at 20 and 35 day after sowing.
T2= Three equal doses at 20,35 and 50 day after sowing.
T3=Four equal doses at 20,35,50 and 65 day after sowing.
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Tahle 4: Grain weight /ear (gm), shelling % and grain yield /fad as
affected by nitrogen levels and splitting in the two seasons
and their combined.

Grain weight/ear (gm) iShelling percentage (%) Grain yield B (ardab)*
Treatments —]
2002 | 2003 iComb.} 2002 | 2003 [Comb.| 2002 | 2003 {Comb.

INtrogen levels(N)
Control vs. others] 111.4 176.00193.70 | 78.09 82.96(80.53 | 16.09 {1297} 14.53
Other Nireaments| 164.9 | 116.8{ 140.8 | 84.56 184.75{84.66 | 25.60 |20.19]22.89
F. test o %5 | w% s | Ng * " k| e
40kgN/fad(N1)|155.7 b}l0L.8¢|128.7c| 85.29 (82.44 8287 23.48L 17.70¢20.5%¢
80 ke N/fad (N2)[165.7ab(117.9b,141.8b| 84.43 {83.84 184.14b{ 26.33a 120.
120kaN/fad(N3)| 173.4 a[130.9a(152.2a) 85.95 {§7.96|86.96a) 26.99a 22.
E. test * * ** | NS | NS * e 4 **
Nmnbeiofsplits
TL: Two [177.9a(136.2a{157.1a] 87.48a /86.182)86.83a 26.77a123.422|25.09a
T2; Three [164.0 b{104.7b{134.4b84.92abl82 18b)83.55b]25.65abi18.650)22.15b
T3: Four |[152.8¢1109.7b/131.3b| 81.27b 185.89al83.58b| 24.39b18.50b[21.44b

F_test ok #% L 1] * * *a * %k * % * %

Interaction:

NxT NS | NS | NS} NS | NS | NS { NS [ NS | NS

*T1=Two equal doses at 20 and 35 day after sowing.
T2= Three equal doses at 20 ,35 and 50 day after sowing.
T3=Four equal doses at 20,35,50 and 65 day after sowing.

**+ Ardab =140 kg
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Table 5: Correlation coeffictents between grain yield /fad and yield
attributes of maize (combined of the two seasons).

1 2 3 4 5 6 7 8 9 19 1
y-grain yield /fad 0.708%%0.715%* [0.511**|0.770%*10.882%%(0.615**|0,708*# [0 673**10.615** 0.942*10.386*~
1-plant height 0.863%¢| 0215 (0.334%%|0.819%*)0.373%%(0.421%*] 0170 |0.261**|0.813%* 0.118
2-ear height !
0.232%*0.516**10.812**(0.3954*10.454%+] 0301 | 0,175 |0 835+=) 0.071 )
3-stalk diameter 0.5317%|0.339%2]0.577**70.472%*{0.573%* 0,634** [0.399%*+| 0.230*
4-ear diameter 0.666%(0.712%*|0.630%4[0.7204%/0.607**|0.753%£10.397**
5-ear length 0.582*%|0,631**(0.464°*10 517**(0.914*%| 0.272*
6-No. of rows/ear 0.753%2(0.712%%|0.661**5.615%* |0.392%*
7-No .of grains/row| 0.788%¢(0.636%)|0.6844*|0.476**
8-No .of grains/ear 0.659%*10.550%%10 44 **
9-100 —grain weight 0.538%%/0.572**
10-grain weight/ear 0.410%*
1 l-shc![ing % -
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Table 6: partitioning of simple correlation coefficients between grain yield
{ardab)/fad and its components of maize from the combined analysis.

Sources Values
Number of grains per ear
Direct effect 0.1948
Indirect effect via ear grains weight 0 .4436
Indirect effect via 100- grain weight 0.0348
Total{ryl) 0.6730
Ear grain weight :
Direct effect 0.8066
Indirect effect via number of grains per ear - 0.1070
Indirect effect via 100- grain weight 0.0284
Total (ry2) 0.9420
100 —grain_weight :
Direct effect 0.0529
Indirect effect via number of grains per ear 0.1282
Indirect effect via ear grain weight 0.4339
Total (ry3) 0.6150

Table 7: Direct and joint effects of grain yield components presented as a
percentage of variation of maize (combined of both seasons).

Sources C.D. %o
Number of grains /ear 0.0379 3.79
Ear grain weight 0.6505 65.05
100-grain weight 0.0028 0.28
Number of grains /ear x Ear grain weight 0.1726 17.26
Number of grains /ear x100 —grain weight 0,0136 1.36
Ear grain weight x100-grain weight 0.0459 4.59
R’ 0.9232 92.32
Residual 0.0768 7.68
Total 1.0000 100.00
C.D.=Coefficient of determination
% =percentage contributed
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