RESULTS AND DISCUSSION

A- Fffect of maize varieties on @
I- Growth characters :- .

1- Plant height : -

The results presented in table (3) show the performance of the
three evaluated maize varieties with regard to some of their growth

characters .

The tested varieties differed significantly in plant height after 60

days from planting in both seasons .

In 1994 seasons, Giza-2 was the shortest plant at 60 days from
planting with significant differences when compared with the two
other varieties, whereas the single cross 156 was the tallest followed

by the single cross 151 without significant differences in their height .

In 1995 season the tested varieties showed the same response in
their height but there were signiﬁcant differences 'betv&een S.C.151 and

a
S.C 156. :

Generally the three tested varieties could be arranged in a
descending order according to their height as follows: S.C.156,S.C
151 and Giza-2 . |

The differences recorded at certain growth stages between the
tested varieties are mainly due to the differences in their genetical

make up.

!
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Table ( 3) : Effect of vrieties on some growth characters of maize plants in

1994 and 1995 seasons .

"

Growth Plant Ear Stem No. of Areaof | Daysto Days to
Characters | height height diameter leaves topmost 50 % 50 %
Varieties {cm ) (cm) (cm) per plant | car leaf | Tasseling sitking
- dem
1994
Giza 2 204.3 b 107.6 ¢ 21c 156 a 617.6 ¢ 51.6a 55.2a
Single cross 151 | 241.9a 131.7a 22b 158 a 650.2 a 54.4a 57.8a
Single cross 156 | 2444 a 121.7 b 25a 16.0 a 630.6 b $5.5a K 588a
1995
. 2
Giza 2 176.6 ¢ 1022 ¢ 1.9b 140 ¢ 5709 b 50.6 ¢ 55.0¢
Single cross 151 | 222.2b 1220 a 22a 146 b 605.7 a 55.0b 58.0b
Single cross 156 | 233.9a 114.6 b 2.3a 14.9 a 562.8b L\ 57.1a 60.4 a
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These results agree with those reported by Eraky et al .(1980),
Mourad et al (1986 ), Matta et al (1990 ), EL-Bialy ef a{ (1991), Gouda
et al (1992 ), Shafshak et al (1994 ), Aly et al (1996 ), and Atta-Allah
(1996 ).  EL-Gezawy (1996) showed marked differences in plant

height of the different maize varieties .
2-Ear height :

The results, illustrated in Table ( 3 ) show that ear height of maize

varieties differed significantly in both seasons .

In 1994 season , the three tested varieties coyld be arranged
according to ear height in the following descending ofder :S.C. 151,

S.C. 156 and Giza -2 , with significant differences among all varieties .

In' 1995 season a similar arrangement was observed for the three

e

tested varieties .

It could be concluded that S.C. 151 has the highest ear position
than the other varieties and G-2 has lowest position . The results are
mainly due to the differences in the genetical . con;stitution of the

evaluated varieties . A

Similar results were also obtained by Eraky et al (1980), Mourad
et al (1986 ), Matta et al (1990 ), EL-Bialy et al (1991)Gouda et al
(1992 ),Basha (1994 ), Shafshak (1994 )Aly et al and EL-Gezawy
(1996). | |

3-Stem diameter (cm ):

The resul",ts presented in Table (3 ) show the performance of the
three evaluated maize varieties with regard to some of their growth

characters .
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The tested varieties differed significantly in stem diameter in

=

both seasons. -

In 1994 season , Giza-2 gave the lowest stem diameter at 60
days from plénting with significant differences when compared with
the other variétiles, whereas S.C. 156 gave the highest value and
S.C.151 was ?in between with significant differences i)etween the stem

diameter.

In 1995 season the three tested varieties showed the same
arrangement in their stem diameter but without significant differences
\ L

between S.C. 151 and S.C.156.

The differences between the three varieties under study in stem

diameter are mainly due to the differences in their genetical make up.

These results coincide with those recorded by Mourad et a/
(1986), Matta et al (1990), EL-Bialy et al (1991), Shafshak et al
(1994),Aly et al (1996),Atta-Allah (1996), and EL-GS;awy (1996).

4-Number of leaves/ plant :

The re:sults of number of leaves/ plant of the three tested
varieties of maize at 60 days from planting in 1994 and 1995 seasons

are presented in Table (3 ).

The results did not show any significant differences in the
number of leaves/ plant among the three tested varieties in the first
season (1994). But in 1995 season there were significant differences in
number of leaves ofﬁthe thee studied varieties. |

In the second season (1995) the differénces between the three

mentioned varieties in number of leaves/ plant were significant, S.C.
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156 surpassed S.C. 151 which was better than Giza-2 in number of
leaves/ plant A ,

Differences among Giza-2 ,S.C. 151 and S.C. 156 were
significant. - |

Similar results were recorded by Mourad et al (1986), Ahmed
(1989a), Matta et al (1990), EL-Bialy et al (1991) ,Gouda et al
(1992),Shafshak et al (1994),Hassan (1995) and Atta-Allah (1996) .

5-Area of topmost ear leaf : |

The results presented in Table (3 ) show that the three tested
varietics differed significantly in the area of the tgpmost ear leaf in
both seasons . 1

In the first season, the three varieties could be arranged
according to leaf area in a descending order as fol_iow§ :S.C. 151, S.C.
156 and Giza-2. Significant differences were¢ r.éco'rded between the
three tested varieties.

In 1995 season ; S.C. 156 was inferior in this character when
compared with the two other varieties without,,_any significant
differences. As the first season S.C. 151 was superi(;\; to the other two
varieties whi}:h was in line with those obtained by Nigm (1989),
Moustafa (1990), Dawood ef al (1992), Gouda et al (1992), Basha
(1994), and Atta-Allah (1996) .

6- Days to 50% tasseling :

The results in Table (3) show that tested varieties differed
significantly in their tasseling date in the second season only of

experimentation.
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In 1994 season, Giza-2 yariety was the earliest variety in tasseling
followed by S.C. 151 and S.C. 156 without any significant differences
among the three tested varieties.

In 1995 season, the earliest tasseling was achieved by Giza-2
followed by S.C. 151 and S.C. 156. Differences between the three
tested varieties in date of tasseling were significant. -

The present results are mainly due to the differences in the
genetical constitution of the three tested varieties. |

Se%veral investigators reported marked differences in tasseling date
of maize varieties [Mourad et al , 1986; Moustafa, 1990 Atta-Allah,
1996; and EL-Gezawy, 1996]. o

7- Days to 50 % Silking : _

The results in Table (3 ) show that significant differences among
the three tested maize varieties were observe& '(')nly in the second
season. | R J a

In 1994 season, Giza-2 was the earliest variety followed by S.C.
151 and S.C. 156 .

All differences be@één the three varieties in silking date were
below the level of significance.

In 1995 season, the same trend was observed where Giza-2 was
the earliest variety followed by S.C. 151 and S.C. 156 .-Significant
differences were found between Giza-2 and the two other varieties as
well as between S.C. 151 and S.C. 156 .

The three tested varieties could be arranged according to earlinesé

A
as follows : Giza-2, S.C. 151 and S.C. 156 .
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The present results are mainly due to the differences in the

genetical make up of the evaluated varieties and agree with those
reported by Mourad et af (1986), -Méustafa (1990) and Hassan (1995).
Ii- Yield and yield components : -

1- Ear length :

The ear length of the three tested varieties is presented in Table
(4). There were significant differences in ear length among the three
tested maize varieties in both seasons .'

In 1994 season, S.C. 156 has the longest ears followed by S.C.
151 and Giza-2 in descending order . Significant differences were
obtained, between S.C. 156 and each of S.C. 151 and Giza-2. The
differEnces' in ear length between S.C.151 and Giza-2 wés not
significant . _

In 1995 season, similarly ear length of S.C. 4156 surpassed the two
other varieties with significant differences . On the other hand Giza-2
has the shortest ears which were significantly shoﬂer when compared

with the SC 151 variety . A,
It could be concluded that maize hybrids revealed superiority in
ear length over Giza-2 variety .
These results agree with those recorded by Eraky et al (1980),
EL-Hattab et al (1985), EL-Bialy et al ( 1991), Mohamed and Shames
(1991), Gouda et al (1992), Ibrahim et al (1995), Aly et al (1996), Atta-

Allah (1996) and EL-Gezawy (1996) .

2
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A
Table (4) : Effect of varieties on yield and yield components of maize
plants in 1994 and 1995 season .

Chahacters Ear Ear Ear No.of | No.of 100 Ears | Grain | Straw {Biologcal
length | diameter | weight | rows/ | kernles/ |kernles] yield | yield | yield yield
cm cm gm | ear row wight | kg/fed. | kg/fed. { kg/fed. | kg/fed.
varaieties gm
1994
Giza-2 | 17.24 b 4.77 a 202.5¢ | 1350 34.4c¢c [359a|2742a|2387a|3395¢c| 5782b
S.CI51 [ 17.89 b 4.71 a 217.9b | 13.9a 37.6b [344a|3416a|2956a|4220b| T175a
S5.C.156 | 19.57a 4.61 a 233.5a { 143a | 392a |353a{3209a[2753a|4595a| 7348a
1995
Giza- 2 16.20 b 4.50 a 206.4¢ | 13.4b | 332c |38.12a|5139b|4402¢c|5600b | 10002 b
S.C.I151 16.70 b 4.50 a 2186b [ 13.7b | 380b |342b|5376b(4672b|5575b| 10246 b
5.C.156 1850a | 4.50a 233.2a | 14.3a | 40.6a |33.4b[6174ai5411a|6406a| 11816a
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2- Ear diameter :

The results, illustrated in Table (4) indicate that the three
evaluated varieties~did not significantly differ in their ear diameter . The
three tested varieties showed no apparent differences in this trait and
more or less of a similar diameter . The present results show clearly that
the increase in ear size of the hybrid varieties in general and S.C. 156 in
particular is mainly due to the increase in ear length rather than ear

diameter .

The present results disagree with those observed by Eraky et al
(1980), EL-Hattab et a/ (1985), Ahmed (1989a), Moustafa (1990),
Mohamed and Shames (1991), Basha (1994), Shafshak et al (1994),
Ibrahim et al (1995), Aly et al (1996), Atta-Allah (1996) and EL-
Gezawy (1996) . o

3- Ear weight :

The tested varieties differed significantly in ear weight in both
seasc)n:s as shown in Table (4). The results indicated clearly the
superiority of hybrid varieties in this trait over the composite\variety
Giza-2 . |

In 1994 season, the three varieties could be arranged in
descending order according to their ear weight as follows : S.C. 156,
S.C. 151 and Giza-2. Significant differences in ear weight were found

between S.C. 156 and the other two varieties as well as between Giza-2

and all other vaneties .

The difference between the leading variety S.C. 156 and the
worst vanety Giza-2 was 31.0 gm.
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In 1995 season, the tested varieties showed the same
arrangement in their - ear weight . Whereas the difference between the

leading variety S.C. 156 and the worst variety Giza-&was 26.8 gm..

It could be concluded that hybrid varieties surpassed
significantly the composite variety Giza-2 in ear weight . The present
results are mainly due to superiority of hybrids in growth characters

and ear size .

Similar results were reported by Eraky et a/ (1980), Shafshak et
al (1994) and Aly et al (1996) .

4- Number of rows/ ear :

The “results in Table (4) showed that significant differences
among the three .ivaluated varieties in number of rows/ ear in both
seasons of experimentation . It was observed that S.C. 156 has higher
number of rows/ ear than the two other varieties whereas Giza-2 has

the lowest number of rows/ ear and S.C. 151 ranked the second.

In 1994 season, results showed that no significant differences
were observed between t};e two hybrids S.C. 151 and S.C. 156, but
there were significant differences between Giza-2 and the other two
tested varieties. Single cross 156 variety surpassed S.C. 151 which was

better than Giza-2 variety in number of rows/ ear .

In 1995 season, significant differences were only recorded

between S.C. 156 and the other two tested varieties .

The three tested varieties could be arranged in the descending
order due to number of rows/ ear as follows : S.C. 156, S.C. 151 and

Giza-2. The result is mainly due to the genetical constitution of the




- 49 -

tested varieties because it is well known that number of rows/ ear is

mainly a genetical trait .

These results are in line with those obtained by Eraky et al (1980,
Abmed (1989¢), Mohamed and Shames (1991), Basha (1994) and Aly
"
et al (1996) . ~

S5- Number of kerne_ls/ row :

The tested varieties differed significantly in number of

kernels/row in both seasons as shown in Table (4) .

The results indicated clearly the superiority of hybrid varieties in

this trait over the composite variety Giza-2 .

In 1994 season, the three varieties could be arranged in
descending order according to their number of kemels/row as follows

:S.C.156, S.C.151 and"Giza-2 .

Significant differences in number of kernels/row were found
between S.C.156 and the other varieties as well as between Giza-2 and

other varieties .

It could be concluded that S.C.156 gave the highest number of
kernels/row when compared with the two tested varieties, namely S.C

151 and Giza-2 .

1995 season, the tested varieties showed the same arrangement in
their number of kernels/row. S.C.156 was superior than the other two
' tested varieties and Giza-2 was the inferior in number of kernels/row. It
could be concluded that hybrid varieties surpassed significantly the

composite variety Giza-2 in number of kernels/row .
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Similar results were reported by Ahmed (1989c), Mohamed and
Shames (1991), Gouda et al (1992), Basha (1994), Aly et al (1996) and

Atta-Allah et al (1996) .

6- Weight of100 kernels in gm:

Results, presented in Table (4) show that the three evaluated
varieties did not significantly differ in their weight of 100 kernels in
the first season . . In 1994 season, Giza-2 was superior to other
varieties in grain index without significant differences between Giza-

2, §.C.151 and S.C.156 “whereas S.C.151 had the lowest grain

index .

In 1995 season, Giza-2 was significantly superior to the other

varieties in this trait, followed by S.C.151.

The differences between S.C.151 and S.C.156 was not
significant. Single cross 156 had the lowest grain index when

compared with the other varieties .

It could be concluded that Giza-2 was at the tope of the tested
vanetxes and S C.156 was the worst variety, whlle S.C.151 was in

between as for as grain index is compared .

The present results show marked differences in the genetical

make up of the tested varieties and are in good agreement with those

reported by EL-Hattab ét al (1985) and Ahmed (1989c) .
7- Ears yield : &

Data in Table (4) showed significant differences among the three

tested maize varieties in the second season only.
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In 1994 season, S.C.151 produced the highest ear yield (3416
kg/fed.) followed by S.C.156 (3209 kg/fed.) and Giza-2 (2742).
However, all differences in ear yield in the first season were below the

level of significance .

In 1995 season, different trend was observed whereas S.C.156

B
was the highest ear yield than S.C.151 and Giza-2 . .

Significant differences were only found between S.C.156 and
the  two other varieties, whereas no difference was observed between
Giza-2 and S.C.151 in ears yield . The present results are mainly due to

the differences in the genetical make up of the evaluated varieties .

It could be concluded that the maize hybrids were superior to

Giza-2 in ears yield .
8- Grain yield :

Results in Table (4) showed clearly that the tested varieties
significantly and markedly differed in their productivity in thesecond

season only .

In 1994 season, single cross 151 was the best variety with an
excelleht potentiality, followed by single cross 156 and Giza-2 in a
descencliing order. Single cross 151 out yielded S.C.156 and Giz;';l;Z by
737 and 23.83 % , respectively. No significant differences were

detected between the three tested varieties in grain yield .

In 1995 season, single cross 156 was superior to the other varieties
in grain yield followed by S.C.151 and Giza-2 in a descending order.
S.C 156 out yielded S.C.151 and Giza-2 by 15.80 and 22.92 % |,
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respectively . Significant differences were found in grain yield
between S.C.156 and two other varieties as well as between Giza-2 and

S.C.151.

—r

The present rEsults show clearly the importance of growing high
yielding single crosses as an effective tool for increasing maize grain

yield .

The superiority of the hybrid varieties in general and the single
cross in particular is mainly due to the increase in ear length, ear
weight , number of rows/ear, ‘number of kernels/ear, and weight of 100

kemels .

The superiority of growing hybrid maize “varieties was also
indicated by several investigators [Eraky ef al 1980, Ahmed 1989c,
Nigm 1989, Matta et al 1990, EL-Bialy ef al*1991, Mohamed and
Shames 1991, Gouda et al 1992, Shafshak et al 1994, Ibrahim et al
1995, Aly et al 1996, Atta-Allah 1996 and EL-Gezawy 1996] .

9- Straw yield :

The results in Table (4) show the differences in straw yield of the
tested varieties . It is clear that the tested varieties significantly differed

in their straw yield in both seasons .

In 1994 season, S.C.156 significantly surpassed the other two
evaluated varieties followed by S.C.151 and Giza-2 in a descending
order. Single cross 156 outyielded S.C.151 and Giza-2 D 375 and 1200
kg/ fed., respectively . Significant differences weré found in straw yield

between the three varieties under study .
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In 1995, season a similar trend was also observed where
S.C.156 outyielded S.C.151 and Giza-2 by 831 and 806 kg/fed.,
respectively . Significant differences were found in straw yield between
S.C.156 and the other two varieties, whereas no significant differences

was detectedﬂf)etwegﬂ S.C.151 and Giza-2 .

It could be concluded that S.C.156 was the best variety in the
straw yield followed by S.C.151. The tow hybrids' were superior to
Giza-2 .

The results reported by Ahmed (1989c) indicated that maize

varieties differed in straw yield .
10- Biological yield :

Biological yield of the three evaluated ‘Varieties is presented in
Table (4). Significant differences in biological yield were recorded

among the three tested maize varieties in both seasons .

In 1994 season, S.C.156 was at the top of all varieties followed
by S.C.151and Giza-2 . It is clear that S.C.156 outyielded S.C.151 and
Giza-2 by 173 and 1566 kg/ fed. , respectively .

In 1995 season, a similar trend was also observed where
S.C.156 outyielded S.C.151 and Giza-2 by 1570 and 1814 kg/
fed., respectively. There were significant differences in biological
yield between S.C.156 and the other tow varieties, whereas no
significant differences was detected between S.C?TISI- and Giza-2

varieties .
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It could be concluded that maize varieties differed in biological

yield and that hybrids were superior to Giza-2 .

These results were mainly due to the differences in plant height,

ear length, ear welght and straw vyield .
I1I- Chemical content of grain maize :
1- Nitrogen content of grain maize :

The results presented in Table (5) indicate that nitrogen content in
grain of the three tested varieties showed no appareilt differences in the

second season only .

In 1994 season, Giza-2 gave the highest nitrogen percent in grain
equal to 1.92 % followed by S.C.156 (1.72 %) and g.C.lSI (1.67%) in
descending order without significant difference§ between S.C.156 and
S.C.151.

In 1995 season, there were no significant differences between the
three tested varieties . However Giza-2 showed higher grain content of
mtrogen percent (1.79 %), whereas S.C.156 contained the lowest

nitrogen percent 1.55 % and S.C.151 was in- between in mtrogen

percent (1.65 %) in grain .
2- Phosphorus content in grain of maize :

Conceming phosphorus content in grain, there were no significant
dlfferences between the three studied varieties in both Aeasons. It could
be concluded that the studied varieties did not dlffer n its grain

phosphorus content.




Table ( 5) : Effect of varieties on some chemical contents of maize grains in

1994 and 1995 season .

Chemical content | Nitrogen Phosphorous Potassium Protein Protein yield
%o o %a Yo % kg/fed.
Varieties
1994 |
Giza 2 1.92a 0.57 a 0.35a 11.98 a 28692 a
Single cross 151 1.67 b 0.70 a 0.38 a 10.44 b 312.10 a
Single cross 156 1.72 b 0.61 a 0.43 a ,10'74 b 302.81 a
1995
Giza 2 1.79 a 0.64 a .29 a 11.09 a 493.59 a
‘ Single cross 151 1.65a 0.56a 0.28a 10.32 a 490.29 a
Single cross 156 [.55a 0.56 a 0.30 a 9.67 a 521.56 a

i
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3- Potassium content in grain of maize :

Potasgum percent in the three tested varieties showed no
apparent differences in both seasons of experimentation. However
S.C.156 showed higher grain content of potassium percent in both
Seasons. All differences  were too slight to reach the level of
significance (Table 5). The differences in potassium -éontent in different
varieties of maize grains niay be due to the differences in the genetical

constitution . .-

[

4- Protein content jn grain of maize :

Results presented in Table (5) show clearly that significant
differences were detected among the three evaluated varieties in their

protein content in grain in the first season only . , -

In 1994 season, Giza-2 showed the highest protein percent in
grain being 11.98 o followed by S.C.156 (10.74 %) and‘ S.C.151
(10.44%) without any significant differences between S.C.156 and
S.C.151 . .

In 1995 S€ason, a similar trend wag recorded where Giza-2
recorded the highest protein percent in grain being 11.9 % followed by
S.C.151 (10.32%) and S.C.156 (9.67%). However, slight differences
were observed which did not reach'the level of signiﬁcgce .

This result is expected since nitrogen percent in grain was also

signiﬁcantly differed in the first season only. Whereas there were no
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significant differences between the three tested varieties in the second

s€ason .

Results reported by Tasi et al (1983) indicated that there were
 wide varia?ion in skernels nitrogen sink. Also EL-Kalla et al (1985) and
Gomaa (1985), Mahgoube (1987), Attia (1989), ‘and Gouda (1989,
observed that there were significant differences, in protein percent
between maize varieties and Giza-2 was higher than hybrids in this trait.
On the other hand Salwau (1985), Fatma- Nofal (1994) and EL-Gezawy
(1996) found that chemical content,namely,nitrogen, phosphorus,

potassium percent were not affected by various maize varieties .
5- Protein yield kg/ fed. :

The results presented in Table (5) show that no significant
differences were detected among the three e‘tvé"luated varieties in their
protein yield in both seasons. However, slight differences were observed
where S.C.151 was at the top in the first season being 312.10 kg/ fed.
followed by S.C.156 (302.8 kg/fed.) and Giza-2 (286.92 kg/fed.),

respectively .

In the second season, S.C.156 gave the highest protein yieid equal
to 521.56 kg/fed. followed by Giza-2 (493.59) and 5.C.151 (490.29
kg/fed.), respectively .

The results reported by Salwau (1985) indicated that the
differences between the tow varieties i.e. pionéer ”314 and Giza-2 in

protein yield/ fed. was not significant in both seasons 7
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B- Effect of nitrogen fertilizer on :

I- Growth characters of maize plants : /

I- Plant height :

Results show in Table (6) indicate that plaﬁt. height of maize was
significantly affected by nitrogen fertilizer levels inﬁ’ne second season

only.

In 1994 season, biant height insignificantly increased with the
increase in nitrogen levels up to 120 kg/feddan . Increasing nitrogen
levels from 0 to 30,60,90 and 120 kg/fed. caused an increase in plant
height of about 10,11.8,14.2 and 30.2 cm, respectively Abut did not

reach the 5 % level of significance.

Similar results were obtained in 1995 season where the increases
in plant height wel:g 6.1,10.1,21.8 and 24.4 cm., respectively due to the
application of 30,60,90 and 120 kg N/fed. when compared with the
control treatment . The differences between the averages of 90 and 120

kg N/fed. was not significant .

It is clear that the plant height of maize increased by increasing
nitrogen applicatioh up to 90 Kg N/feddan. Further increase in

nitrogen application was not profitable.

The increase in maize plant height with the increase in nitrogen
application may be attributed to the increase in meristimatic activity
which are induced by nitrogen application, and this contribute to the

increase in the number of cell in maize stem .
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Table (6) : Effect of nitrogen fertilizer levels on some growth characters of
thaize plants in 1994 and 1995 season . :

LU
Ay

L}
A

Characters plant Ear height Stem No. of Area of Days to _ 'Days to
emem———  N1€ight (cm) diameter leaves/ | topmost 50% 50% silking |
N. levels {cm) (cn'l) plant ear leaf tasseling
kg/fed (dcm )
1994
0 (Control) 2172 a 114.2 d 2.10d 15.40 ¢ 607.9d 53.3a 56.8 a
30 227.2 a 119.2 ¢ 7 220¢ 14.70 b 6254 ¢ 53.7a 57.2a
60 229.0 a 21.0 be 2.30 be 1580 b | 635.7 be 53.92a 57.1a
90 2314 a 123.1 ab 2.40 ab 16.00a | 642.8 ab 53.8a 57.5a
120 247.4 a 1243 a 2.40 a 16.20 a 652.2a 54.2 2 57.8a
1995 *
0 (Control ) 1984 ¢ 105.7 d 2.06d 14.10 ¢ 534.4d 53.8b 57.2b
30 204.5b 108 ¢ 2.08 ¢ 1430 be | 559.6¢ 54.0 b 572 b
60 208.5b 2.9be 213 be 1450 b 899b 54.1b 57.3b
90 2202 a 16.4 ab 2.18b 14.70 a 03.4 ab 54.1b 57.4b
120 222.8a 118.8a 230a 14.80 a 11.7 a 55.2a 58.6 a
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Similar results were obtained by EL-Hattab ef al , Braky et ‘al.,‘
and Koraim et a/ (1980) ; Shafshak ef al (1981) ; Abdel-Gawad et al, -
Faisal and Salem et al (1983) ; Moursi et al (1983); Gomaa (1985) ;
Abdel-Aziz, EL-Agamy et al , Khedr and Mourad et a/ (1986) ; Abdel-
Aziz (1987) ; Ahmed(a), Gouda and Salamah ef al (1989) : Ahmed, EL-
Noemani et al (1990) ; Khalil, Nawar et a/ (1992) ; EL?Sheikh, Salwau
(1993) ; Abdel-Samie, Ali et a/, Mokadem and Salem, Younis et af
(1994) and Aly (1996) who noticed that plant height of maize gradually

increased as the rate of nitrogen increased up to 120 kg N/feddan .
2- Ear height :

Results in Table (6) show clearly that ear height was significantly
increased with the increase in nitrogen levels from 0 to 30,60,90 and

120 Kg N/fed. in both seasons of experimentation a

In 1994 season applylng nitrogen at 30,60,90, and 120 Kg N/fed.
resulted in 51g1uﬁcant increases in ear height by 5. 0, 6.8,8.9, and 10.1

cm over the control treatment, respectively.

The corresponding increases in 1995 season were 5 1,7.2,10.7,
and 13.1 cm, respectively for 30, 60, 90 and 120 kg N/ fed. over the
control treatment . It is clear that the role of nitrogen in increasing ear
height was more evident in 1995 when compéred with 1994 season .
The present results are expected since maize plant helght was markedly

influenced by the increase in nitrogen level .

] Similar results were also obtained by EL-Kassaby and EL-Kalla
(1981); EL-Agamy et al and Khedr (1986), Ahmed (a), EL-Hossary and
Salwau, Salamah et o/ (1989); Younis et al (1990); Mahgoub ef al
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(1991); Nawar et al (1992); EL-Sheikh et al , Salwau (1993)£ Ali et al,
Mokadem and Salem, Shafshak et al (1994) and EL-Gezawy (1996) . \

3- Stem diameter : _ \

Results in Table (6) indicate that stem diameter of maize was
significantly affected by nitrogen fertilizer level . -

In 1994 season, stem diameter increased with the increase in
nitrogen levels up to 120 Kg N/feddan. Increasing nﬁ‘:‘ogen application
from 0 to 30, 60, and 90 Kg N/fed. caused an increase of about 0.1,0.2
and 0.3 cm in stem diameter, respectively in 1994. Further increase in
nitrogen application did not show any increase in stem diameter when
compared with 90 Kg N/feddan.

In 1995 season, the differences between the average values of
stem diameter Were significant due to the, nitrogen levels. These
increases were of about 0.02, 0.07, 0.12, and 0.24 c¢m, respectively due
to the application of 30, 60, 90 and 120 kg N/ fed. when compared
with the control-‘treatment . Stem diameter in 1995 responded
positively to nitrogen application up to 120 Kg N/féd. The increase in
maize stem diameter with the increase in nitrogen application may be

attributed to the increase in meristemic activity .

Many investigators found similar results [Salem et al ,1983; EL-
Agamy et al, and Mourad; 1986; Abdel-Aziz ,1987; Ahmed, 1989a;
Mokadem and salem, 1994} . '

4- Number of leaves/plant :
The effect of nitrogen levels on number of leaves in maize plant,

illustrated in Table (6) was significant . The number of leaves/plant
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increased with the increase in nitrogen levels up to 120 Kg N/fed. \

without significant differences between 90 and 120 Kg N/fed. in both

seasons .

In 1994 season, number of leaves/plant was 15.4,15.7,15.8,16.0
and 16.2 for 0,30,60,90, and 120 Kg N/fed., respecti&ly

In 1995 season, plant received 0.30,60,90 and 120 Kg N/fed.
produced 14.1,14.3,14..5,14.7 and 14.8 leaf/plant, respectively with

significant differences between zero and other levels .

It is clear that number of leaves/plant in maize responded
significantly and positively to higher levels of nitrogen up to 90 Kg
N/feddan .

The increase in number of leaves/ maizq_ plant due to nitrogen
application is mgi&nly due to the role of 4m'ﬁogen in encouraging
meristimatic tissues in maize plants. Number of leaves could be
considered an external expression of the meristimic activity in

plants.

These results coincide with those obtained by Shafshak er al
(1981 Abdel-Gawad et al (1987); Ahmed (1989a); EL-Hosary and
Sedhom (1989); EL-Noemani et al (1990); EL-Ashmony et al (1991,
Khalil and Nawar et al (1992); Younis et al (1994); Hassan and Ibrahim
et al (1995) and EL-Gezawy (1996) . |

5- Area of the topmost ear leaf :

Results in Table (6) show that the increase in nitrogen levels

significantly increased the area of topmost ear leaf in both seasons .-

4

o

S G
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Eln 1994 season, applying nitrogen equal to 30,60;90 and 120Kg
N/red. éigniﬁcantly increased leaf area over the check treatment by
17.5, 27.8, 34.9 and 44.3 cm, respectively. The corresponding incrc;.ase |
being 25.2,55.5,60.0 and 77.3 cm per plant in 1995 season for the
respective nitrogen levels. The present results are good evident for the
role of nitrogen in plant life. Ehcouraging vegetative growth of maize
plant ‘expressed in terms of a marked increase iri""i'eaf area is a good
manifestation of the role of nitrogen as an essential element for all

plant growth particularly.cereals :

The present results are in agreement with those reported by
Shafshak et al (1981); Abdel-Gawad et al, Faisal, Salem e al (1983);
EL-Agamy et al, Kheder and Mourad et al (1986); Abdel-Aziz, Ahmed
(1989a), Gouda, Salamah et al (1989); Ahn}egl (1990); Nawar et al
(1992); EL-Sheikh (1993); Amin, Nofal, Shafshék et al and Younis et
al (1994) and EL-iezawy (1996) .

6- Days to 50% tasseling :

Results in Table (6) show that the increase in nitrogen levels
caused a significant increase in number of days to 50% tasseling in the

second season .

In 1994 season, applying nitrogen at 30,60,90 and 120 Kg N/fed.
recorded insignificant increase in the number of days to 50% tasseling
of about 0.4, 0.6, 0.5 and 0.9 days when compared with the check

treatment, respectively .

In 1995 season, the increase in number of days to 50% tasseling

were 0.2,0.3',0.3, and 1.4 days due to applying nitrogen levels at
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30,60,90 and 120 kg N/fed., respictively when compared with the
control treatment. The differences between the average of 30,60 and 90

kg N/fed. was not significant .

It could be concluded that high nitrogen g[)plication delay

tasseling in maize . Similar results were reported by Hassan (1995) .
7- Days to 50% silking :

The results in Table (6) show that the increase in nitrogen levels
resulted in a sigm'ﬁéant increase in number of days to 50% silking in the

second season only .

In 1994 season, applying nitrogen at 30,60,90 and 120 kg N/fed.
caused a slight increage in days to 50% silking being 0.4,0.3,0.7 and 1.0
days, respectively when compared with control Erednnent. However all

these increases were below the level of significance .

In 1995 season, applying nitrogen at 30,60,90 and 120 kg N/fed.
significantly increased number of days to 50% silking by 0.0,0.1,0.2 and
1.4 days, respectively when cqmparéd with the (_:heék treatment without
significant differences between 30,60, and 90 KglN/feddan.

These results are in good agreement with those obtained by
Hassan (1995) and differed with the findings of EL-Hattab et al (1980);
Abdel-Gawad et al (1983 and 1986), Mohamed and Mourad et al
(1986); Abdel-Aziz (1987), Matta et al (1990); Mahgoub et al (1991);
Gouda et al (1992); El-Sheikh(1993); Younis ef al (1994); Abdullah and
Amer ef al (1995) and El-Gezawy (1996) .

3

\
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11- Yield and yield components :
1- Ear length :

Results presented in Table (7) show that nitrogen resulted a

significant increases in ear length in both seasons . .

In' 1994 season, increasing nitrogen levels from (hto 30,60,90 and
120 kg/fed. caused a significant increase in ear length by 0.6,1.4,1.6 and

3.6 cm, respectively when compared with the control treatment .

In 1995 season, the corresponding increases were 1.2,2.4, 2.7
and 3.1 cm. for the same respective nitrogen levels . It is clear that an
increase in ear length was recorded with each increase in nitrogen level

in both seasons .

This result is a good manifestation for the role of nitrogen as an
essential element in building maize ears. The increase in ear length is
mainly due to the pdlitive effect of nitrogen on the growth of maize

which in turn is reflected on the yield components .

Many investigators found similar results [ Shafshak et al (1981,
Abdel-Gawad et al (1983 and 1984); Salwau (1985); Kamel et al and
Khedr (1987), Salamah er a/ (1988); Gouda 1989; Ahmed (1989b);
Younis et al (1990); Dawood et al and Nawar (1992); Mohamed and
Salwau (1993); Abd-ELsamie, Ali et a/ and Mokadem and Salem
(1994); Ibrahim et a/ and Soliman et al(1995);, Aly et al and EL-
Gezawy (1996)].

2- Ear diameter :

Results, illustrated in Table (7) indicate that ear diameter significantly

increased only in the second season by increasing nitrogen levels up to
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Table (7 ) : Effect of nitrogen fertilizer levels on yield and yield components of
maize plants in 1994 and 1995 seasons .

Characters Ear Ear Ear No. of | No. of 100 Ears | Grain Straw | Biological

Length |diameter| Weight | rows/ | Kernels | Kernels yield yield yield yield

ear per weight kg / kg / kg / kg /

Nitrogen i (cm) (cm) (g) row ) fed. fed. fed. fed.

|
levels i \ L
\
1994
\l
0(Control) | 16.8d | 44a | 177.7¢ | 135a | 338d | 32.2d | 2370.e | 2029.¢ | 3383.¢ | s5415.¢
30 17.4cd | 442 ) 2085d | 1364 | 36.01¢ | 35.0c |2905.d | 2501.4 | 3717.4 | 6214.d
60 182bc | 4723 | 218.10¢c | 14042 | 37.8b | 359b | 3168.¢ | 2729 ¢ | 4000.c | 6214, ¢
f?\'L
90 18.4b | 48a | 237.8b | 1422 | 3864 | 36.3ab | 3509.b | 3033.b | 4350.b | 7382 b
L
120 204a | S5.0a | 2476a | 1422 | 393, | 368a | 3663.a | 3206.a | 4900.a | 8100.2
1995

0(Control) | 152d | 43¢ | 180.2e | 13.2d | 32.7d | 33.1¢c { 4345.¢ | 3730.¢ | 4892.¢ | 8617. ¢
30 164¢ | 45b | 20608 | 13.6c | 36.4¢c | 345b | 5082.d | 4475.d | 5467.4 | 99404
60 17.6b |4.6ab | 220.6c |13.8bc| 38.2b | 354b | 5668.c | 4848.c | 5800.¢ | 10645. ¢
90 17.9ab | 4.6ab | 237.4b |14.0ab| 39.0ab | 36.4a | 6087.b | 5265.b | 6367.b | 11631. b
120 183a | 4.6a | 252.9a | 143a | 39.9a | 3682 | 6636.a | 5785.2 | 6825.a | 12605.
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60 kg N/fed., whereas there was no significant differences in ear
diameter in the first season .

In 1994 season, applying nitrogen fertilizer at 0,30,60,90, and
120 kg N/fed. increased ear diameter by 0.0, 0.3, 0.4, and 0.7 cm,,
respectively.. The differences did not reach the level of significance at
5% level .

In 1995 season, increasing nitrogen levels from 0 to 30, 60, 90
and 120 kg/ fed. caused an increase in ear diameter of about 0. 2 ,0.3,0.3
and 0.3cm., respectively with significant differences between zero and

the other levels .

The differences between the average of 60,90 and 120 kg N/fed
were not significant .

‘It is clear that nitrogen application resulted in a significant
increase in ear size which is the fundamental (;oi:rlpofhent of grain yield.
This result is mainly due to the encouraging effect of nitrogen on the
vegetative growth of maize plant .

Similar results were also reported by EL-Hattab et al (1980},
Shafshak et al (1981); Salwau (1985); EL-Agamy et al and Mohamed
(1986); Abdel-Aziz (1987); Salamah et al (1988); Ahmed (1989b);
EL-Noemani et al and Younius ef al (1990); Dawood et al, Gouda and
Nawar et al (1992); Mohamed, Salwau (1993); AbdEL-Sanie, Amin,
Mokadem and Salem, Nofal and Shafshak et al (1994); Ibrahim et al,
Soliman et al (1993); Aly et al and EL-Gezawy (1996) .

3- Ear weight :
The results presented in Table (7) show clearly that ear weight

significantly increased with each increase in nitrogen level in both
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seasons. The application of 30,60,90 and 120 kg N/fed. significantly
increased ear weight over the check treatment by 30.4, 40.4, 60.1 and
69.9 gm., respectively in 1994 season .

In 1995 season, the increases were 25.8,40.4,57.0 and 72.78m.
for the respective nitrogen levels. It is evident from Table (7) that the
increases in ear weight by each increment in nitrogen level reached the '
level of forming and building up heavy maize ears which in turnis \
reflected in an increase in maize grain yield. The increase in ear weight
1s mainly due to the increase in ear length, ear diameter, number of
kernels/row, and weight of 100-kernel resulting_l from a good supply of

nitrogen fertilizer . A
—

The results are in a good agreement with t!lose reported by Salem
et al (1982), Abdel-Aziz (1986), Gouda (1989); EL-Noemani et al
(1990); Mokadem and Salem, Shafshak et al (1994); Aly et al and EL-
Gezawy (1996) .

4- Number of rows /ear :

Results, illustrated in Table (7) show that the increase in nitrogen
level caused an increase 1n number of rows/ear in both seasons. This

increase was-only significant in one year out of two the season:

A '
In 1994 season, applying nitrogen at 30,60,90, and 120 kg/fed.

increased number of rows/ear by 0.1, 0.5, 0.7, and 0.7 row, when
compared with the control treatment. However all these increases were
below the level of significance. It could be concluded that the number of

rows/ear is a trait which is not greatly affected by- nitrogen application



as the other yield component characters, showing a great genetical effect

on this trait .

In 1995 season, the application of 30,60,90, and 120 kg N/fed.
increased the number of rows/ear by 0.4, 0.6, 0.8 and 1.1 row/ear,
respectively over the check treatment. The significant increase were
detected between each of zero and 90 kg N/fed. and 30 and 120 kg
N/fed levels . It could be concluded that the number of rows/ear
significantly increased by increasing nitrogen level up to 120 kg N/fed.

only in the second season .

The results of the second season coincide with those reported by
EL-Agamy et al (1986); Ahmed (1989b);, EL-Noemani et al (1990);
Dawood et al and Nawar et al (1992); Salwau-(1993); Shafshak et al
(1994) and EL-Gezawy (1996); On the other hanlShafshak (1981);
Salwau (1985); Mohamed (1986), Salamah et al (1988); EL-Hosary and
Sedhom (1989); Younis et al (1990}, Selim and EL-Sergany, and
Soliman et al (1995) who found that nitrogen application had no
significant effect on number of rows/ear, in line with the finding of the

first season .
5- Number of kernels/row :

Results, illustrated in Table (7) indicate that the number of
kernels/row —of maize ear was significantly affected by the nitrogen

A .
fertilizer levels under study in both seasons .

In 1994 season, the number of kemels/row increased with the
increase in nitrogen levels up to 120 Kg N/feddan. Increasing nitrogen

levels from O to 30,60,90 and 120 Kg N/fed. caused increases of about
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2.3, 4.0, 4.8 and 5.4 kernel, respectively compared with the check

treatment .

Similar results were obtained in 1995 season, where the increase
in number of kernels/row were 3.7,5.5,6.3 and 7.2 kerhel due to the
application of 30,60,90 and 120 Kg N/fed., respectively with
signfﬁcant differences between zero and other levels. The difference

between the 90 and 120 levels was not significant .

It could be concluded that the number of kernels/row of ear

increased by increasing nitrogen application up to 90 Kg N/feddan.

" The increase in number of kernels/row with the increase in

nitrogen application may be aitributed to the increal in ear length .

These results agree with those obtaingd by Salwau (1985);
Mohamed (1986); Abdel-Aziz and Reiad et al (1987); Salamah e al
(1988); EL-Hosary and Salaw, EL-Hosary and Sedhom (1989); EL-
Noemani et al (1990); Dawood et al, Gouda, Khalil, Nawar et al
(1992); EL-Sheikh_, Mohamed, Salwau (1993); Abdel-Sami, Amin,
Mokadem and Salem, Shafshak et al (1994); Abdullah, Hammam,
Selim and EL-Sergany, Soliman ef al (1995) and EL-Gezawy (1996),
who found_ that nitrogen application increased number of kernels/row

in maize ear. &

i

6- Weight of 100- kernel :

Results in Table (7) show that the increase in nitrogen leaves
significantly influenced the 100-kernel weight in both seasons of

experimentation.
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In 1994 season, applying nitrogen at 30,60,90 and 120 Kg N/fed.
increased significantly the 100-kernel weight by 2.8, 3.7, 4.1 and

4.6.2m., respictively when compared with the check treatment .

In 1995 season, nitrogen levels increased 100-kernel weight over
the control treatment by 1.4, 2.3, 3.3 and 3.7 gm. when plants received
30, 60, 90 and 120 Kg N/ fed., respectively

‘ _ |
The differences between 90 and 120 Kg N/fed. was not

significant. The differences in grain index among the different nitrogen |

levels were almost significant. The present results indicate clearly that
nitrogen application induced an increase in grain plumbness of maize
showing the major role of this vital nutritive element. The increase in
nitrogen application encourages the metabolic {:fﬁciency which
contributes to the increase in the metabolites, .\ihost of which 1s

consumed in grain filling.

Stmilar results were reported by EL-Hattab et a/, Koraiem ef a/
(1980); Abdel-Gawad et al (1983 and 1984), Abdel-Aziz, EL-Agamy et
al and Mohamed (1986), Abdel-Aziz, Reiad et al (1987); Salamah ef al
(1988); EL-Hosary and .Salwau (1989); EL-Noeman_i et al (1990);
Dawood et al, Gouda, Khalil (1992); EL-Sheikh, Mohamed, Salwau
(1993); Abdel-Samie, Mokadem and Salem, Shafshak et al (1994);
Abdullah, Selim an&l EL-Sergany (1995), Aly et al and EL-Gezawy
(1996) . '

7-Ears yield :

The effect of nitrogen levels on ears yield, illustrated in Table (7)

was significant .
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In 1994 season, the ears yield increased with the increase in
nitrogen level up to 120 kgN/fed. The increases in ears yield/fed. were
22.7, 33.68, 48.9 and 54.56 % for 30,60,90 and 120 kgN/fed.,

respectively .

In 1995 season, the plants received 0, 30, 60,90 and 1\20 Kg
'N/fed. increased maize ears yield over the control with about '16.96_,

30.45, 40.07 and 52.72 %, respectively .

It is clear that maize plants responded significantly and
positively to higher levels of nitrogen up to 120 Kg N/feddan. The
increase in maize ears yield resulted from the inciase in ear length,

ear diameter, weight of ears and number of rows/ear .

These results coliﬁcide with those obtained by Salwau (1985);
Abdel-Aziz (1986); EL-Hosary and Salwau (1986); EL-Noemani et al
(1990) and Abdullah (1995); who found that the highest ears yield in

maize was obtained by applying 120 Kg N/feddan .
8- Grain yield :

Grain yield of maize as affected by nitrogen application is
represented in Tg\ple (7). It was significantly. and consistently
increased by increasing nitrogen levels up to 120 Kg N/fed. in both

seasons .

In the first season, the grain yield increased by 23.26, 34.50,
49.48 and 58.00 % when maize plants received 30,60,90 and 120 Kg

N/fed., respictively over the tontrol treatment (Table 7) .
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Similar results were noticed in 1995 season by increasing
nitrogen levels from 0 to 30,60,90 and 120 Kg N/fed. the grain yield
increased with about 19.98, 29.97, 41.15 and 55.09 %, respectively .

It could be concluded that the grain yield of maize significantly
increased with the increase in nitrogen level up to 120 Kg N/feddan.
The increase in grain yield due to increasing nitrogen level is attributed
to the increase in ear length, ear diameter, ear weight, number of "\ 
rows/ear, number of kernels/row, weight of 100 kernel and ears yield/ |
feddan . |

These results are in good agreement with those recorded by
Shafshak er al (1981); Abded-Gawad et al (1983 and 1984); Gomaa
(1985); Kamel et al , Mohamed (1986); Abdel-Azin (1986 and 1987);
Abdel-Hadi et al, Reiad et al (1987); Salamah ef al/ (1988); EL-Hosary
and Sedhom, Gouda, Mikhail er al (1989); Ahmed (1989b); EL-
Noemani et al, Matta et al, Younis ef al (1990); Dawood et al, Gouda,
Khalil, Nawar et al (1992); Gouda, Salwau (1993); Abdel-Samie, Ali
et al, Amin, Mokadem and Salem, Nofal, Shafshak et al, Younis et al
(1995); Aly et al and El-Gezawy (1996) .

9- Straw yield :

Straw yield of maize as affected by nitrogen application is
representedﬂ in "l:gble (7). It was significantly and consistently
increased by incre.;lsing nitrogen levels up to 120 Kg N/fed. in both

s€asons .

In 1994 season, The straw yield increased by 334, 617, 967 and
1517 kg/fed. due to the nitrogen levels equal to 30,60,90 and 120 Kg

N/fed., respectively over the control .
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Similar response was noticed in 1995 season when applying
nitrogen levels to maize plants at 30, 60, 90 and 120 Kg N/fed. caused
an increase of 575, 1008, 1475 and 1933 kg/fed., respectively over the
unfertilized treatment . | ~\'
EIt could be concluded that the straw yield of maize was

significantly increased with the increase in nitrogen application:to

maize plants .

The increase in straw yield attributed to the increase in nitrogen
levels is mainly due to the increase in the plént height, number of

leaves/plant and ieaf area (Table 6) . A
. b,

These results coincide with those obtained by Abdel-Aziz
(1987); EL-Noemani et al (1990); Amin, Mokadem and Salem (1994)
and Abdullah (1995) . +

10- Biological yield :

Results shown in Table (7) indicate that biological yield of

maize was significantly affected by nitrogen fertilizer levels .

In 1994 season, biological yield increased with the increase in
nitrogen levels up to 120 Kg “ N/fed. Increasing nitrogen application
from 0 to 30,60,9dfmd 120 Kg N/fed. caused an increase of about 799,
1613, 1967 and 2685 kg/fed., in straw yiel, respectively . |

Similar results were obtained in 1995 seasoﬁ where the increases
in biological yield were 1323, 2028, 3014 and 4088 kg/fed. due to the
application of 30,60,90 and 120 Kg N/fed. when compared with the

control treatment . b
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It could be concluded that biological yield of maize increaséd by
increasing nitrogen application up to 120 Kg N/feddan . The increase in
biological yield due to the Increase in nitrogen levels is mainly attributed
to the increase in plant height, ear height, ear length, ear weight, number

of kernels/row * 100- grain weight and grain yield

These results are in good agreement with those recorded by

Salamah et al (1988); Ahmed (1989b) and Amin (1994)
I11- Chemical content

I- Nitrogen content in grain of maize ;

Results presented in Table (8) show clearly tha;\the increase in
nitrogen level resulted in a significant increase in nitrogen percentage in

maize grain in both seasons of experimentation .

In 1994 season, applying nitrogen at 30,60,90, and 120 Kg
N/fed. caused 3 significant increase In nitrogen percentage in grain
over the  control treatment by 0.18, 0.26, 0.32 and 0.37 %,

respectively,

In 1995 season, the four respective nitrogen levels induced
significant incréase in# nitrogen percentage of 0.14, 0.18, 0.21 and 0 28
%o, respectively . - '

This results is in agreement with those reported by Shafshak et af
(1981); Salem er af (1983); Asghari and Hanson (1984); Salwau (1985);

Abdel-Aziz et al (1986); Mohamed (1986); Mol (1987); Salamah et af
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Table ( 8 ) : Effect of Nitrogen fertilizer levels on chemical contents of maize

grain in 1994 and 1995 seasons .

-

Chemical Icontent Nitrogen | Phosphorus | Potassium Q«_J,..Protein Protein
Nitrogen Levels %o % Ya % Yield
| kg/fed, (kg / fed.)
1994

0 ( Control) 1.54d 0.44 ¢ 0.294d 9.64d 196.19 d

30 172 ¢ 0.54 ¢ 0.36 ¢ 10.76 ¢ 268.08 ¢
60 1.80 b .66 b 0.38¢ 11.26 b 305.45 be
90 1.86 ab 0.72 ab 0.42 b 11.65 ab 351.73 ab

120 B _“13191 a 0.77 a 0.48 a 11,95 a 381.60 a

1995 :

0 (controb) 1.50 ¢ 0.844d 024¢e 9.39 ¢ 348.44 ¢
30 1.64 b Lllec 026 d 10.22 b 453.44 be

60 1.68b 1.21 b 0.28 ¢ 10.49 b 510.17 b
90 1.71 ab ‘ ‘1.30 ab 031b 10.63 ab 557.66 ab

120 1.78 a 1.38 a 0.36 a 11.08 a 639.35a
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(1988); Khalil (1992); Randy and Demtio (1992); Nofal (1994);
Scelhgel and Havlin (1995) and EL-Gezawy (1990) .

2- Phosphorus content in grain of maize :

Results presented in Table (8)show that th%‘effect of nitrogen
fertilizer on phosphorus content in grain was. significant in both
seasons where a marked increase in phosphorus percent was induced

due to the increase in nitrogen fertilizer levels .

In 1994 season, applying nitrogen at 30,60,90, and 120 Kg
N/fed. significantly increased phosphorus percent in grain over the

control treatment by 0.10, 0.22, 0.28 and 0.33 %, respectively .

Similar results were obtained in 1995 season where the increase
in phosphorus percent were 0.27, 0.37,0.46 dan‘d 0.54 % due to the
application of 30?60,90, and 120 Kg N/fed., respectively when
compared with the control treatment without significant differences

between 90 and 120 Kg N/feddan .

It could be concluded that phosphorus percentage of grain maize
increased by increasing nitrogen application up to 90 Kg N/fed.
Further increase in nitrogen applicatién did not cause any significant

increase in phosphorus percentage .

Results reported by EL-Gezawy (1996) showed that nitrogen
application increased nitrogen content in maize grain as well as
phosphorus and potassium especially on soils well supplied with these

element .
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3- Potassium content in grain :

‘The increase in nitrogen application levels significantly
increased potassium percentage (K%) in grain it both seasons of

experimentation (Table 8) .

In 1994 season, applying nitrogen at 30,60,90 and 120 Kg N/fed.
caused an increase in potassium percentage in grain by 0.07, 0.09, 0.13

- and 0.19 %, respectively when compared with the check treatment .

In 1995 season, increases in potassium percentage of 0.02, 0.04,

0.07 and 0.12 % were recorded for the respective levels of nitrogen .

All differences in potassium percentage among the different
nitrogen levels :v\éere significant indicating an ' important role of
nitrogen on potass:.i{Jm content in grain. The present results may be due
to the increase in the other major element, b;oﬁght about by the good
supply of nitrogen as well as to the positive effect of nitrogen on maize
growth which encouraged greater uptake of the available macro

nutrient elements.

Similar results were obtained by Fatma- Nofal (1994) and EL-
Gezawy (1996) who showed that a higher nitrogen level caused a
significant increase in nitrogen, phosphorus and potassium percentage

in maize yield.
4- Protein content in grain :

The increase in nitrogen level significantly increased protein

content in maize grain in both seasons of experimentation as shown in

Table (8 ).

\




In 1994 season, applying nitrogen at 30,60,90 and 120 Kg N/fed.
significantly increased protein percentage by 1.12, 1.62,2.01 and 2.31

%, respectively when compared with the control treatment.

The corresponding increases in 1995 season fgr the respective
S

nitrogen levels were 0.83, 1.10, 1.24 and 1.69 % .

The present results show clearly the influence of nitrogen in
increasing the nutritive value of cereals. This result is mainly due to the
effect of nitrogen application on increasing nitrogen content in maize

grains .

Similar results were also reported by Faisal (1983); Abdel-Gawad
et al (1986); Mahgoub (1987), Dawood et al (1992); Amin (1994),
Fatma Nofal (1994): Selim and EL-Sergany (1995) and EL-Gezawy
(1996) . A <

5- Protein yield kg/feddan :

The results presented in Table (8) show the effect of nitrogen
levels on protein yield where the increase in nitrogen application
level significantly increased protein yield on both seasons of

experimentation .

In 1994 season, applying nitrogen at 30,60,90 and 120 kg/fed.
increased protein yield by 71.89, 109.26, 155.54 and 195.41 kg/fed.,

respectively when compared with the check treatment.

In 1995 season, the respective nitrogen levels induced increases

in protein yield by 105.00, 161.73, 209.22 and 291.91 Kg N/feddan.
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The present results show clearly the influence of nitrogen in
increésing the nutritive value of cereals. This.result is mainly due to
the effect of nitrogen application on increasing n{trogen and protein

content in grain as well as the grain yield of maize (Tables 7 and 8) .

Similar results were reported by EL-Gezawy (1996) who found
that a higher nitrogen level caused a significant increase in protein

yield/fed. of maize in both seasons .

C- Effect of interaction between maize varieties and

nitrogen fertilization :

The analysis of variance of the present results show that maize
varieties x Hrqlitrog%l levels had no significant effect on growth and ear
characters as well as grain yield, its components and chemical analysis
of maize grain expect on ears yield, grain_*yielq, biological yield,
' nitrogen percentage, protein percent in maize grain and protein yield
kg/fed. in 1994 season as well as days to 50 % tassling and ear weight

in 1995,

1- Ears yield :

Concerning the effect of interaction between maize varieties and
nitrogen levels on ears yield . It is clear that ear yield was significantly
affected by the interaction between varieties x nitrogen levels in the

first season (Table 9).

The highest ears yield (3948.0 kg/fed.) was obtained from
S.C.151 with 120 Kg N/fed. Whereas the lowest ears yield (2286 kg)

was recorded when Giza-2 variety without N fertilization.




Table (9) : Effect of Interaction between maize varieties and nitrogen
fertilizer levels on ears yield in 1994 season .

Maize varieties Giza -2 Single Cross 151 Single Cross 156
Nitrogen levels G’
Kg/Fed
0 ( control ) . 2286.k 2650.0 i 2128.0 1
30 2524. j 3092.0 f 3099.0 f
60 2776.0 h 3504.0d 32240 ¢
9 2936.0 ¢ 3843.0 b 3747.0 ¢
120 3188.0 e 3948.0 a 3848.0 b

-a - “

Table (10) : Effect of Interaction between maize varieties and nitrogen
fertilizer levels on grain yield in 1994 season .

Maize varieties Giza-2 Single Cross 151 Single Cross 156

Nitrogen levels

Kg/Fed
0 ( control ) 1988.7 n 2267.31 1831.2 o
30 2171.8 m. 2667.7 i 2665.9 j
60 23684 k 30404 ¢ 2776.6 h
90 | 2797.7¢ 3273.9b 3225.9d

120 2812.6 f 3534.3 a 3269.7 ¢
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2- Grain yield :

The results in Table (10) indicated that ;,Eam yield was
sigmﬁcantly affected by the interaction between maize varieties and
nitrogen levels in first season .

The highest grain yield (3534.3 kg/ fed.) was obtained from
S.C.151 and 120 Kg N/fed. Whereas the lowest value (1831.20 kg/ fed.)

was produced from single cross 156 without N fertilizer .

3- Biological yield

Concerning the effect of interaction between maize varieties and
nitrogen levels on biological yield in 1994 season (Table 11), the highest
biological yield (898%) kg/ fed. was obtained from S.C. 156 with 120 kg
N/ fed. whereas the lowest biological yield (4792 kg/fed.) was recorded
when Giza-2 vaniety with zero level of nitrogen. , -

4- Nitrogen percentage in grain of maize :

-Giza-2 given 120 kg N/fed. nitrogen produced the highest
nitrogen percentage (1.98%). On the other hand S.C.156 without
nitrogen application produced ;he lowest value (1.31%) (Table 12) .

5- Protein percentage in grain maize ;

The interaction between maize varieties and nitrogen levels
showed significant effect on protein percentage in the first season only .

The results, illustrated in Table ( 13) indicate that highest protein
percent (12.38 % ) was obtained by Giza-2 and 120 Kg N/fed. Whereas
S.C.156 produced the lowest value (8.18 % ) at zero level of nitrogen

fertilizer .




Table (11) : Effect of Interaction between maize varaieties and nitrogen
fertilizer levels on biological yield in 1994 season .

Maiie varieties Giza -2 Single Cross 151 9 Single Cross 156
Nitrogen levels
Kg/Fed
0 ( control ) 4792 n 5945 j 5508 i
30 5272 m ~___6618h __7652e
60 5715 k 7232 f 7248 £
90 6195 7700 d 8250 ¢
120 6938 ¢ 8380 b 8982 e

Table (12) : Effect of Interaction between maize varaieties and nitrogen
fertilizer levels on nitrogen percentage in maize grains in
1994 season .

Maize varieties Giza-2 Single Cross 151 Single Cross 156

Nitrogen levels

Kg/Fed
0 ( control ) 1.83 cd 149¢ 131 h
30 1.84 bed 1.62 f 1.70 e
60 1.96 a 1.63 f 1.81d
90 1.97 a 174 e 1.88 be

120 1.98 a 1.87 be 1.89b

—
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Table (13) : Effect of Interaction between maize varaieties and nitrogen
fertilizer levels on protein percentage in 1994, season .

Maize varieties -Giza- 2 Single Cross 151 Single Cross 156
Nitrogen levels
Kg/Fed
0 ( control ) 11.44 cd _930g 8.18 h
30 11.50 bed 10.16 £ 10.62 e
60 12.25 a 10.19 f 11.33 d
90 12.31 a 10.88 e 11.75 be
120 h ~ 12.38a 11.67 bed 11.81 b

F

Table (14) : Effect of Interaction between maize varaieties and nitrogen
fertilizer levels on’protein yield in 1994 season .

Maize varieties Giza- 2 Single Cross 151 Single Cross 156
Nitrogen levels
Kg/Fed
0 { control ) 227.73 h 2099 h 150.9 i

30 249.6 gh 270.6 fg 284.1 efg
60 | 292.1 efg 310.4 def 313.9 cdef
90 318.7 cde 357.2 be 379.2 ab
I120 346.4 bed 4124 a 385l.7 ab
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6- Protein yield :
~ The results in Table (14) indicate Jtrhat protein yield was
significantly affected by the interaction betweel?:maize varieties and
nitrogen levels in the first season only .
T11and 12 .
- The highest value ( 412.4 %) was produced when S.C.151
received 120 Kg N/fed. On the other hand single cross 156 without

nitrogen fertilizer produced the lowest value (150.9%).
7- Number of days to 50 %'tasseling :

In the second season (1995) the number of days to 50 %
tasseling was significantly affected by the interaction between maijze

varieties and nitroen levels .

The highest value (61.2 days) was obthined by S.C.156 without
any nitrogen application . Whereas Giza-2 given 90 Kg N/fed. gave the
lowest value (53.2 days). It is obvious that Giza-2 with 90 kg N

fertilizer gave the earlier tasseling plants
8- Ear weight :

The interaction between maize varieties and nitrogen levels
showed significant effect on ear weight in the second season only
(1995). Where the highest ear weight (265.3 gm ) was obtained by
S.C.156 fertilized with 120 Kg N/fed. On the other hand Giza- 2
without nitfogen fertilizer gave the lowest value (163.7 gm ) (Table
16) .
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Table (15) : Effect of Interaction between maize varaieties and nitrogen
fertilizer on number of days to 50% tasseling in 1995 season.

™
Maize varieties Giza -2 Single Cross 151 Single Cross 156
Nitrogen levels -
K.gIFed |
0 ( control ) 58.5 ¢ . s95d | 61l.2a
30 54.8 h 575f 60.0 ¢
60 548 h 570¢g 60.0 ¢
90 53.2i 582e 60.2 ¢
120 — 53.5i 5781 60.8 b

i

Table (16) : Effect of Interaction between maize varaieties and nitrogen
fertilizer levels om éar weight (gm) in 1995 season .

Maize varieties Giza -2 Single Cross 151 | Single Cross 156

Nitrogen levels

A Kg/Fed
0 ( control ) 163.7 k 199.2 h 177.7 §
30 185.2 i 207.8¢ 225.0 ef
60 209.1 ¢ 213.6 ¢ 239.1d
90 2221 230.4 ¢ 25890

120 251.8¢ 241.9d 265.3 a




