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ABSTRACT -

INTRODUCTION

Maize (Zea mays L.) is a major cereal
crop in Egypt and all over the ‘vorld. In Egypt,
the total cultivated area of miaize reached
1.927 million feddan in 2005 season with an
average grain yield of 25.3 ardab/feddan
(Statistical and Agricultural Economic Resea-
rch Institute, Ministry of Agriculture of Egypt,
2005).

Several forms of mineral fertilizers as
well as organic nitrogen manure, especially
farmyard manure (FYM) and chicken manure
are commonly used in Egypt.

Organic matter of the soil is consi-
dered to be the magic remedy for all types of
soil. The applications of organic manures
enrich the soil with nutrient element and
humus which is the final product of decom-
position of organic matter, Humus has a very
vital role in improving soil physical and

chemical properties. It increase the water
holding capacity of the soil as a result of its
colloidal status, and also humus increase the
cation exchange capacity of the soil which is a
remedy of one weakness of light textured soil.
Awad-Allah and Nabila Bassiouny (1993)
reported that one cubic meter of FYM
contains about 64, 2.4, 3.2 and 9.6 Kg OM, N,
P,Os and K;O, respectively. Most of the
nutrient clements in FYM are not in the
available form and it takes long time for
decomposition and mineralization. Therefore,
FYM has a good residual effect on the succee-
ding crops following the manured crop. In this
connection, Fan et al., 2005 reported that
balanced fertilizatic : and long term addition
of organic material to soil should be encou-
rage to maximize the use of stored soil arrest
grain yield decline and ensure sustainable
productivity.



72 Ag.

As regarding to number of ears/plant,
some workers stated that this trait was
significantly increased with application either
20 m* FYM/fed. (Faisal and Shalaby, 1998) or
by using 40 m> FYM/fed. (Fatma Nofal,
1999). On the ther hand, Khalil (1992 men-
tioned that application of 10 to 20 m* FYM/
fed. had not significant effect on this trait.

Number as well as weight of grains/
ear were not significantly increased by
application of FYM. (Khalil, 1992). While
Tuivavalagi and Silva (1996) noticed that the
addition of chicken manure significantly in-
creased kernel weight.

Moreover, 1000-grain weight was
significantly increased either with application
of 25 m®* FYM/fed. (Abdel-Hameed, 1997) or
by addition of 40 m* FYM/fed. (Fatma Nofal,
1999) but, Khalil (1992) reported that 100-
grain weight was not significantly mcmsed
by increasing FYM from zero to 20 m® Fym/
fed.

Conceming FYM which had been
added with mineral fertilization, some workers
found that grain yield was increased by using
10 tons FYM/ha. with 90-135 kg N + 45-67.5
kg P,0s + 20-35 kg K;O (Suri ef al., 1995 and
Kamalakumari and Singaram, 1996). On the
other hand, Bhajan et al. (1985), applied two
levels of organic manure (8.5 or 17 tons FYM,
10 or 20 tons cowpea green manure, supply-
ing 60 and 120 Kg N/ha. respectively) and 0,
60, 120 or 180 Kg N/ha. They found that
organic manures and N increased grain yield
and the green manure was more effective than
FYM. While, Sambotin e al. (1986) reported
that application of 110 Kg N + 60 Kg P,0s +
148 K;0 + 40 t FYM +5 t lime/ha. increased
maize grain yield by 5.27 t/ha. over the
untreated control. Also, Mohamed and El-
Aref (1999) obtained the highest grain yield
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by application of 20 Kg N (chemical) + 20 m*
FYM/fed. at planting.

Several researchers stated that FYM
alone had a valuable effect on grain yield of
com. Some investigators found that applica-
tion of 10 to 20 tons FYM/ha. increased grain
yield of maize as reported by (Ikombo, 1984,
Devarajan ef al., 1987; El-Koumey, 1993;
Tuivavalagi and Silva, 1996; Suri and puri,
1997 and Khan-Zada et al., 2000). However,
Abdel-Hameed (1997), Faisal and Shalaby
(1998) and Fatma Nofal (1999) found that
grain yield of corn was sngmﬁcantly increased
with application of 25-40 m*> FYM/fed. On the
other hand, the highest organic manure rate
540 kg N/ha. as cattle manure produced the
same yield as 180 kg N/ha. as urea. (Bocchi
and Tano, 1994). El-Naggar et al. (1995)
reported that mineral and organic fertilizers
application significantly increased grain yield.
The greater values of grain yield was recorded
with urea followed by calcium nitrate and
FYM compared with control. They added that
FYM had the largest effect in increasing total
N and available P and K in soil compared to
urea and calcium nitrate. Khalil (1992)
reported that FYM had no significant effect on
maize grain yield.

Some workers have emphasized the
importance of organic manure for improving
soil fertility. Accordingly, it was very impor-
tant to evaluate the two main kinds of nitrogen
fertilizer upon plant growth, yield and its com-
ponents. Com is one of the most responsive
crops for nitrogen fertilization. Therefore, it
was chosen for this type of experitifents.

Consequently, the present investiga-
tion aimed to study the effect of organic and
mineral fertilization on yield of maize and its
components to decrease the supplied mineral
nitrogen sources to the soil which affect the
environment and soil.

MATERIALS AND METHODS

The experiments were carried out
during 1999 and 2000 seasons at Agricultural
Experiment and Research Station, Faculty of
Agriculture, Cairo University, at Giza, Egypt
to study the effect of N treatments including
specific combination of both mincral sources

vY

(urea 46.5% N) and cattle manure ratios, plant
population densities and their interaction on

growth, grain yield and its components of

maize (Zea mays L) single cross 10. The
chemical analysis of soil in 1999 and 2000
seasons are presented in Table 1.
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alysis of upper 50 cm of soil in 1999 and 2000 seasons.

The chemical analysis of soil
1999 season 2000 season
N (ppm) : 40.0 37.0
P (ppm) 18.0 17.0
K (ppm) 373.0 330.0
Fe (ppm) 1.09 1.16
Mn (ppm) 0.99 0.56

Nutrient

Zn (ppm) 0.66 0.38
Cu (ppm) 0.18 0.44
pH 7.6 7.9

EC (mm/cm) 0.45 0.31
CaCO; (%) 3.51 2.95
p ~0.80 ‘ 7 0.60

The experiment included 18 treat- 4. (Ng), 60 kg N/fed. as urea plus 60 kg
meni s which were the combination of 6 treat- N/fed. as cattle manure.
vients for N fertilization combinations (urea 5. (Ns), 90 kg N/fed. as urea plus 30 kg
46.5% with cattle manure) and three plant N/fed. as cattle manure.
population densities . 6. (No), 120 kg N/fed. as urea plus zero kg

N/fed. as cattle manure.
A. Treatments for N fertilization combina- -

tions: o B. Plant population density:
1. (Ny), Zero kg N/fed. as urea plus zero kg 1. 20000 plant/fed. (30cm between plants).
N/fed. As cattle manure (unfertilized 2. 25000 plant/fed. (24cm between plants).

control). : 3. 30000 plant/fed. (20cm between plants).
2. (N), Zero kg N/fed. as urea plus 120 kg
N/fed. as cattle manure. The physical and chemical analysis of

3. (Ny), 30 kg N/fed. as urea plus 90 kg the cattle manure are presented in Table 2.
N/fed, as cattle manure,

Table (2): Chemical analysis of the ¢...tle manure applied in 1999 and 2000 seasons,
Fertilizer characteristics

1000
Organlc matter % Wﬁgﬂ . :

— . AL N20

m | 6

Grains of maize (Single cross 10) itotal N content in cattle manure (Table 2.) and
were hand planted on 13 and 8 June inthe first  the chemical nitrogen fortilization as urea
and second scason, respectively. Thinning to  (46.5% N) was applied in two equal doses, i.¢.
one plant/hmamwu practiced 21uduy| m before the first and second irrigation,
planting, Cattle manure was applied to . )
sub-plot before planting (The required of Both organic and chemical N sources
cattle manure were calculated according to Were specified to secure a constant 120 kg

nitrogen per feddan in both seasons.

vy



plot with four replications. The main plots
were devoted for treatments of N fertilization
combinations and the sub-plots were assigned
to plant densities.

The plots size of each sub-plot was
16.8 m* (4.2 x 4 m), containing 6 rows (4m
long and 70 cm apart).

The outer row of each sub-plot was
left for vegetative sampling (growth cones-
quent measurements). Then the next three
rows were taken for yield and its components
determination and the remaining tow rows
were also left for vegetative sampling. The
tamples were randomly taken after 45, 60 and

75 days from planting (DAS).

Studied characters:

Yield and its components:

1. Stand at harvest per feddan.
2. Number of ears per plant.
3. Number of grains per car,
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4. Grains weight per ear (g).

5. Shelling percentage.

6. 500-grain weight (g).

7. Grain yield per feddan (ardabs).
8. Harvest index (H.D).

Number of grains and grain weight
per ear as well as 500-grain weight were
estimated on a sample of 20 ears randomly
collected from each sub-piot. Yield and its
components were estimated on the whole sub-
plot basis. Therefore, 500-grain weight and
grain yield/fed were adjusted to 15.5% moi-
sture content. Grain yield/plot (kg) was trans-
formed as ardab/feddan (one ardab = 140 kg).

All data were subjected to the statis-
tical analysis according to Steel and Torrie
(1980), using the MSTAT-C Program. Test
for homogeneity of variance was used to com-

pare between variances over two seasons
before deciding the validity of combined
analysis.

RESULTS AND DISCUSSION

Yield and its components:
1, Stand at harvest, (per feddan):

The effects of N treatments, plant
population density and their interaction on
number of plants/fed. at harvest are presented
in Table (3) .

1.1, Effect of N treatments:

Results indicated that N treatments
had a significantly affected number of plants/
fed. at harvest. The highest number of plants/
fed. at harvest was obtained with using 120 kg
N/fed. as urea + zero kg N/fed. as cattle
manure (Ns treatment). Results showed that
120 kg N as urea gave higher stand especially
when compared with the unfertilized check.

1.2. Effect of plant population density:

Number of plants/fed. at harvest was
increased with increasing plant population
density from 20000 to 25000 and 30000 plant/
fed.

1.3, Effect of interaction:
Results also, showed that the inter-
action between N treatments and plant popu-

V¢

Iation density had a significant effect on
number of plants/fed. at harvest and being
highest for 30000 plant density and fertilized
with 120 kg N/fed. as urea + zero kg N/fed. as
cattle manure (N treatment),

2. Number of ears per plant:

The effects of N fertilization treat-
ments, plant population density and their inter-
action on number of ears per plant are
presented in Table (3).

2.1, Effect of N treatments:

Nitrogen treatments had a significant
effect on number of ears per plant. Generally,
increasing quantity of N from urea in N
combinations caused a slight increase in
number of ears per plant. The highest ears
number per plant was produced from Ng
treatment, followed by Ns and N,.treatments,
among which the differences were insignifi-
cant. Also, the unfertilized check (N;) as well
asﬂmesg&md (N>) and third (N;) treatments
produce significantly lower number of ears/
plant then the remainder N treatments
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Table (3): Means of stand at harvest, per feddan, no. of ears /plant and no. of grains /ear as

affected by N-fertilization and plant densities (combined over 1999 and 2000

N fertilization Stand at harvest/ feddan
(Urea + cattle manure) Plant densities / fed. Mean
Kg N/ fed. 20000 25000 30000
Zero + Zero (N;) 18500 23417 27417 23111
Zero +120 (N;) 18667 23583 27667 23306
30 +90 (Ny) 18583 23583 28083 23417
60 + 60 (No) 18750 23583 28083 23472
90 + 30 (Ns) 18500 23500 28083 23361
120 + Zero (Ng) 18833 23667 28667 23722
Means of plant densities 18639 23556 28000

No. of ears /plant

Zero + Zero (N;) 1.07 1.08 1.0§ 1.06
Zero +120 (N;) 1.62 1.33 1.22 1.39
30+90 (N;) - 1.70 1.72 1.28 1.57
60 +60 (N 1.92 1.83 1.53 1.76
90 + 30 (N')r 1.85 1.70 1.78 1.78
120 + Zero (Nj) 2.15 1.87 1.77 1.93
Means of plant densities 1.72 1.58 1.44
L.S.D.
N) 0.23
(P) 0.15
(NxP) 0.36
No. of grains /ear
Zero + Zero (N;) 1 4436 427.1 440.4 437.0
Zero +120 (N;) 536.6 526.3 510.3 524.4
30 +90 (N;) 536.4 5254 536.9 532.9
60 + 60 (No) 5513 5229 538.9 537.7
90 + 30 (Ny) 592.9 5549 536.0 561.3
120 + Zero (Ng) 584.1 578.6 560.4 5744
Mean - of plant densities 540.8 522.5 520.5

2.2. Effect of plant population density:
Results in Table (3) indicated the
significant differences between 20000 and
30000 plant densities. Other differences failed
to be significant. Planting 20000 plant density
produced the highest number of ears per plant.
While, the lowest number of ears per plant

was obtained by planting 30000 plant/fed.
This could be attribuw.d to good utilization of
light, nutrients and water in case of lower
densities than the highest ones. Similar results

were obtained by El- Hosary and Salwau
(1989), Esechie (1992), El-Hariri et al (1996),
Khalil er a/ (1999) and El-Bana and Gomaa
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(2000). In this connection, Al-Shebani (1998)
reported that number of ears/plant insignifi-
cantly decreased with increasing plant popu-
lation density from 16000 to 26000 plant/fed.
However, Faisal et al (1996) found that
increasing plant densities from 20000 to
24000 significantly increased number of ears/
plant.

2.3. Effect of interaction:

Results showed, that the interaction
between N fertilization treatments and plant
population density had a significant effect on
number of ears per plant. Being highest for
20000 plant density and fertilized with 120 kg
Nffed. as urea + zero kg N/fed. as cattle
manure (N treatment).

3. Number of grains per ear;

The effects of N treatments, plant
population density and their interaction on
number of grains per ear are presented in
Table (3) .

3.1. Effect of N treatments:

Results indicated that number of
grains per ear was significantly affected by N
combination treatments. The highest number
of grain per ear was obtained from N treat-
ment, i.e. using 120 kg N/fed. as urea + zero
kg N/fed. as cattle manure, followed by Ns
treatment, i.c. 90 kg N/fed. + 30 kg N/fed. as
cattle manure. The difference between both
treatments was insignificant. Also, the diffe-
rences between N, N; and N, treatments were
insignificant. Moreover, the unfertilized check
gave the significant lowest number of grain/
ear.

3.2. Effect of plant population density:
Results indicated that increasing plant
population density from 20000 to 30000 plant/
fed. significantly decreased number of grains
per ear. The difference between (25000 and
30000 plant densities). was not significant.
Superiority of 20000 plant density may be due
to the highest performance of such density in
ear length and to the reduction of within plant
competition for nutrient, water, space and
light. The results reported here are in harmony
with those obtained by Abdel-Raouf (1973),
and Al-Shebani (1998) who found that that

\AS
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number of grain per ear was significantly
decreased by increasing plant population
density from 15000 to 31000 plant/fed. On the
contrary, El-Bana and Gomaa (2000) reported
that increasing plant population density from
20000 to 30000 plant/fed. significantly increa-
sed number of grains per ear.

3.3. Effect of interaction:

Results showed also, that the effect of
interaction between N fertilization treatments
and plant population density on grains
number/ear was significant (Table 3). In gene-
ral, the highest number of grains per ear was
given by planting 20000 plant/fed. and
fertilized with 90 kg N/fed. as urea + 30 kg
N/fed. as cattle manure (treatment N;) or with
120 kg N/fed. as urea without cattle manure
(txmtment N6)

4. Grain weight per ear (gm):

Grain weight per ear as affected by N
treatments, plant population density and their
interaction is presented in Table (4) .

2.4.1. Effect of N treatments:
weight was significantly increased with N fer-
tilization. -

However, the differences between the
last three treatments (N4, Ns, Ng treatments)
were insignificant. Significantly highest ear
grain weight was obtained with application of
urea N more than 30 kg/fed. These results are
in harmony with those obtained by
Tuivavalagi and Silva (1996) who indicated
that addition of chicken manure combined
with mineral fertilizers significantly increased
kemel weight/ear.

4.2, Effect of plant population density:
Results showed also, that plant
population density had a significant effect on
grain weight per ear. This trait decreased
significantly by increasing plant population
density from 20000 to 30000 plant/fed. Increa-
sing plant density from 20000 plant/fed. to
25000 plant/fed. to 30000 plant/fed. decreased
ear grain weight from 171.3 gm to 157.3 gm
to 145.8 gm respectively. Such increase in
grain weight per ear for 20000 plant density



The Effect Of N Source & Population Density On Corn Production  Ag. 77

may be due to light inter-plant competition as  (1998) and El-Bana and Gomaa (2000) who
reflected above in higher means of ear length reported that weight of grainfear was
and diameter as well as number of grain per significantly decreased with increasing plant
car. These results are in agreement with those  population density up to 30000 plant/fed.
obtained by El-Deeb (1990), Al-Shebani

Table (4): Means of grains weight /ear, shelling % and 500-grain weight as affected by N-
fertilizationi and plant densities (combined over 1999 and 2000 seasons).

e

i'h N fertilization Grains weight /ear
} (Urea + cattle manure) Plant densities / fed. Mean
Kg N/ fed. 20000 25000 36000
Zero + Zero (N,) 137.9 123.8 98.7 120.1
Zero +120(N,) 155.6 150.4 138.5 148.2 |
3 30 + 90 (Ns) 1704 157.3 155.4 161.0
60 + 60 (No) 185.3 167.5 160.0 170.9
90 + 30 (Ns) 190.3 172.6 160.3 174.4
i 120 + Zero (Ng) 188.4 172.3 161.6 174.1
Means of plant densities 171.3 157.3 145.8
L.S.D.
()] 9.1
P) 4.0
(NxP) 9.9
Shelling %
f Zero + Zero (N;) 78.8 78.6 72.6 76.7
1 Zero +120 (N,) 87.6 88.1 85.9 87.2
‘ 30+90 (Ny) 87.9 83.9 81.5 84.4
j 60 + 60 (Ng) 86.6 87.7 86.1 86.8
90 +30 (Ny) 88.1 86.7 86.4 87.1
| 120 + Zero (Ny) 88.5 87.4 86.1 87.4
|__Means of plant densities 86.3 854 83.1
)\ L.S.D.
| ()] 2.18
(P) 153
f (NxP) 3.74
| 500-grain weight
1 Zero + Zero (N,) 166.4 160.3 154.9 160.5
Zero +120 (N;) 181.6 173.0 170.1 174.9
| 30 + 90 (Ns) 180.5 180.6 178.9 180.0
| 60+60 (N, _ 185.5 179.7 176.3 180.5
| 90 +30 (Ns) 186.0 184.2 177.9 182.7
! 120 + Zero (Ng) 185.6 178.7 178.4 180.9
| Means of plant densities 180.9 176.1 172.7
| L.S.D.
’ ™ 4.29
| P) 2N
xP 6.66

. M I —————————..

\A}
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4.3, Effect of interaction:

Results in Table (4) showed also that
the interaction between N treatments and plant
population density had a significant effect on
the above trait. In general, planting 20000
plant/fed. and applied 90 kg N/fed. as urea +
30 kg N/fed. as cattle manure (N5 treatment)

5. Shelling percentage:

Effects of N treatments, plant popu-
lation density and their interaction on shelling
percentage are presented in Table (4).

5.1. Effect of N treatments:

Results clearly indicated that the
effect of N treatments on shelling percentage
was significant either in the combined analysis
or in both growing seasons. The highest value
of shelling percentage was obtained from N
treatment followed by Ns, N, and N, treat-
ments among which differences were not
significant. While the lowest shelling percen-
tage was obtained from control or treatment
N;. In this connection, Ponsica et al. (1983)
indicated that shelling percentage was signifi-
cantly increased by application of FYM com-
bination with mineral fertilizers.

5.2. Effect of plant population density:

Results indicated that shelling percen-
tage was significantly affected by plant popu-
lation density. The significantly lowest she-
lling percentage was obtained from the highest
density (30000 plant/fed.). Whereas the diffe-
rences between the first two densities were
insignificant. These results are in general
agreement with those obtained by Bedeer
(1984), Gomaa (1985), Abdel-Aal et al
(1997), Al-Shebani (1998) and Said and Gabr
(1999). However, Tantawi et al. (1994) found
that plant population density had no signifi-
cant effect on shelling percentage.

5.3. Effect of interaction:

Results clearly indicated that the
interaction between N combinations and plant
population density had a significant effect on
shelling percentage Table (4). The highest
shelling percentage was about (88.47%) and
obtained by planting 20000 plant/fed. which
fertilized by 120 kg N/fed. as urea + zero kg
N/fed. as cattle manure (Ng treatment), follo-
wed by planting 20000 plant/fed. which

YA
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fertilized with 90 kg N/fed. as urea + 30 kg
N/fed. as cattle manure (N treatment).
6. 500-grain weight:

The effects of N treatments, plant
population density and their interaction on
500-grain are presented in Table (4).

6.1. Effect of N treatments:

The effect of N treatments on 500-
grain weight was significant. However, the
differences within the last four treatments (N,
N4, N5 and N6 treammts) were msngmﬁwnt
Whereas, 500-grain weight was significant
higher for any of the above treatments than for
N, treatment or the unfertilized check. The
heaviest 500-grain weight was obtained from
N; treatment, followed by N; treatment. These
results clearified the importance manure
application even with lower amount (30 kg N
as cattle manure). The results may be due to
the fact that FYM improve the availability of
nutrients and the capacity of organic materials
to supply with more than one nutrient during
the time of grain filling. Saleh and Abd El-
Fattah (1997) showed that the slow release of
nutrients from FYM makes timing on nutrient
availability more suitable than that from
chemical fertilizer. Mohamed and El-Aref
(1999) reported that adding 20 or lOng
(chemical) combined with 20 or 40 m’
FYM/fed. and also, adding 40 m* FYM/fed. at
planting increased 1000-grain weight more
than those obtained by adding 40 kg N
(chemical) at planting. Madhavi et al. (1995)
reported that 1000-grain weight was signifi-
cantly increased by application of 50 or 100%
recommended rate of NPK (120 kg N + 60 kg
P,0s + 60 kg K;O/ha.) with 4.5 tons/ha. Pou-
ltry manure.

6.2. Effect of plant population density:
Results indicated that 500-grain
weight was significant increased with decrea-
sing plant population density from 30000 to
20000 plant/fed. This mcremmtmaybedueto
highest mean performance in ear length and
diameter, number of grain per ear and ear
grain weight for the above plant densities. The
same trend was previously obtained by several
investigators such as Faisal et al (1996),
Abdel-Aal et al (1997), Al-Shebani (1998),
Khalil et al. (1999) Said an Gabr (1999), El-
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Bana and Gomaa, (2000) and Hassan, (2000)
who found :hat either, 1000- grain weight and
500-grain weight or 100-grain weight was
significantly incrcased with decreasing plant
population density per unit area.

6.3. Effect of interaction:

Results in Table (4) clearly indicated
that the interaction between N fertilization and
plant population densities had a significant
effect on 500-grain weight. The highest 500-
grain weight was obtained by planting 20000
plant/fed. fertilized with 90 kg N/fed. as urea
+ 30 kg N/fed. as cattle manure (N; treatment)
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7. Grain yield ardab per feddan:

Results of the effects of N treatments,
plant population and their interaction on grain
yield of maize (ardab per feddan) are presen-
ted in Table (5).

7.1, Effect of N treatments:

Results indicated that grain yield/fed.
was significantly affected by N fertilization
treatments. In general, grain yield/fed. increa-
sed by raising the quantity of N from urea in
the combination N fertilization,

Table (5): Means of grain yield ardab/feddan, and harvest index as affected by N-
fertilization and plant densities (combined over 1999 and 2000 seasons),

Results also indicated that the diffe-
rences between Ny and Ns or between Ns and
Ns were not significant.

The vital role of N on maize grain
yield is clearly demonstrated. The effect of N
on maize grain yield is the outcome of its
effect on leaf area per plant, increasing each of
maize prolificacy, ear size, number and weight
of grains per ear, 500-grain weight, and she-
lling percentage. In general, Blaga et al.
(1993), Bocchi and Tano (1994), El-Naggar et
al. (1995), Scherer (1995), Suri et al. (1995),
Madhavi et al. (1996), Kamalakumari and
Singaram, (1996). Tuivavalagi and Silva
(1996) found that grain yield per unit area
increased with application of animal manure

e
i N fertilization Grain yield ardab/feddan Harvest index
(Urea+cattle | o ¢ densities/fed. | Mean | Plant densities/fed. | Mean
manure)
" KgN/fed.__| 20000 | 25000 | 30000 30000 | 25000 | 30000
Zero+ Zero (N) | 15.52 1 1621 | 1382 | 1518 | 288 | 280 | 242 | 37,0
Zero + 120 1834 | 2134 | 2261 | 20.76 | 297 | 3L1 | 290 | 300
30+ 90 1002 | 227 | 25.35 | 22.66 | 308 | 307 | 30.1 ] 308
60+60(N) | 22.46 | 249 | 26,77 | 2471 | 314 | 311 | 30.6 | 310
90+30(Ny) | 24.16 | 26.08 | 27.50 | 2891 | 325 | 318 | 298 | 313
120 + Zero (Ng) | 24.56 | 27.41 | 28.05 | 26.98 | 33.8 | 32.5 | 297 | 320
M‘;’“ ofplant | 5585 | 23.11 | 2417 312 | 308 | 289
ensities
LSD.
™) 171 1.47
®) 118 1.28
xp 2.89 3.14

combination with mineral fertilizers. Also,
Mohamed and El-Aref (1999) obtained that
the highest grain yield by application of 20 Kg
N (chemical) + 20 m* FYM/fed. at planting,

7.2, Effect of plant population density:

Plant densities significantly affected
grain yield per unit area, but this effect on this
character gave insignificant difference bet-
ween 25000 and 30000 plant/fed. Plant
density of 30000 plant/ferd. gave the highest
grain yield/fed. followed oy 25000 plant/fed.
and 20000 plant/fed. However, such increase
was more pronounced with increasing plant
density from 20000 to 30000 plant/fed. in both
seasons as well as in their combined average .
This increase may be due to greater number of

Y4
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plants per unit area in casc of the dense
planting and consequently increased grain
yieldfed. The results reported here are in
harmony with those obtained by El-Bially et
al. (1991) Gouda et al. (1993), Tantawi ef al.
(1994), El-Hariri et al. (1996), Faisal et al.
(1996), Al-Shebani (1998), Said and Gabr
(1999), El-Bana and Gomaa (2000) and
Hassan (2000), who found that grain yield
ffed. was increased significantly with increa-
sing plant population density from 16000 to
30000 plant/fed. While, increasing plant popu-
lation density over 35000 plant/fed. caused a
significant reduction in grain yield/fed.
(Abdul-Galil ef al, 1990; and Bedeer er al,
1992).

7.3. Effect of interaction:

Results also, showed that the inter-
action between N fertilization and plant
population density had a significant effect on
grain yield/fed. The highest grain yield/fed.
(28.95 ardab/fed.) was obtained by planting
30000 plant/fed. with 120 kg N/fed. as urea +
zero kg N/fed. cattle manure (Ng treatment).
But, the treatment which realize the aim of
this research is the N; treatment (90 kg N/fed.

as urea + 30 kg N/fed. cattle manure) because,
the difference in grain yleld between N5 and
N was not significant.

Finally, it could be concluded that
under the condition of this study the best grain
yield/fed. could be produced by planting
30000 plant/fed. from single cross 10 with
application of cattle manure at not less than 30
kg N/ffed. up to 60 kg N/fed. of organic
source. The remainder amount of nitrogen
from ammonium source as urea (60-90 kg
N/fed.).

Such recommendation is logic as no
significant differences between N, Ns and Ng
treatments were obtained in both seasons. The
improvement role of organic manure on soil
properties could not neglected.
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8. Harvest index (H.I):

Harvest index as affected by N
fertilization, plant population density and their
interaction is presented in Table (5).

8.1. Effect of N treatments:

The effect of N treatments on harvest
index was significant. It seams that harvest
index increase with raising the quantity of N
as urea in the combination N fertilization.
Fertilized plots with 120 kg N/fed. as urea +
zero kg N/fed. as cattle manure (N treatment),
followed by using 90 kg N/fed. as urea + 30
kg N/fed. as cattle manure (N; treatment)
produced the highest harvest index. The
difference between both treatments was not
significant. Kagata et al. (1999) showed that
harvest index was stable and high in FYM and
FYM + NPK treatments, but gradually decrea-
sed with NPK or without fertilizers.

8.2. Effect of plant population density:

Results showed also, that harvest
index was significantly decreased by increa-
sing plant population density. However, the
difference between the first and second plant
densities (20000 and 25000 plant/fed) was
insignificant. These results were agreement
with those obtained by Al-Shebani (1998)who
found that increasing plant density per unit
area was accompanied by decreasing harvest
index .On the contrary, and Assey et al.
(1992) found that increasing plan density from
20000 to 30000 plant/fed. caused a significant
increase in harvest index.

8.3. Effect of interaction:

Results showed that the interaction
between N fertilization combination treat-
ments and plant density, significantly affected
harvest index. The highest value of harvest
index (33.84) was obtained by planting 20000
plant/fed. which fertilized with 120 kg N/fed
as urea + zero kg N/fed as cattle manure (N
treatment), followed by using 90 kg N/fed. as
urea + 30 kg N/fed. as cattle manure (N; treat-
ment). The difference between both treatments
was not significant.
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