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ABSTRACT

INTRODUCTION

Maize (Zea mays L.) is a major cereal
crop in Egypt covering 28 % of the total area
under cereal cultivation. The national average
of maize yiclds was 24.62 ard fad”. Produc-
tivity of maize inbred lines is of great impor-
tance to seed producers. Maize recommen-
dations are usually developed for hybrid
maize growers. Response of maize inbreds to
nitrogen fertilizer might differ from that of
hybrids. Therefore, estimating of the response
of inbred lines to N and plant density is impor-
tant to seed producers. The low vield is
attributed to factors such as low soil fertility,
inappropriate cultural practices, weeds and
other pests. Various studies indicated that
optimum fertilizer and plant populations pro-
vide better crop growth and vield. Response to
N fertilizer is, however, variable depending on

amount and distribution of moisture, soil
fertility and variety. Application of N fertilizer
increases leaf arca development which increa-
ses photosynthetic activity of the leaf (Sallah
etal., 1998).

Hybnd maize favors high doses of
fertilizer (Gardener er al, 1990; Killom and
Zourarakis, 1992). A stady conducted by
Killorn and Zourarakis (1992) at lowa State,
USA recorded lcast yield of hybrid maize
from O-N fertilizer and increased yield from
the higher rate of N (196 kg ha™). Other resea-
rchers {Nielsen and Halvorson, 1991, and
Sallah et al., 1998) reported similar results. On
the other hand, response to plant population is
dependent on location, variety, and season.
Concerning the effect of plant population
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density, Ibrahim er al (1992) showed that
high stand (30000 plants fad™') increased plant
and var height, Matta et al. {(1996), El-Agamy
et al. (1999), and Soltman ot al. (2005) repor-
ted that increasing number of plants per unit
area up to certain levels increased grain yield
of all studied hybrids, Badr and Sanaz Othman
(2006) studied the effect of plant population
density and nitrogen fertilization on growth
and yield of some maize single crosses, they
found that increasing plant density from
20000 to 30000 plants fad” led to significant
increase in number of days from planting to
50% tasselling, plant height, ear height, and
grain yield fad”’. Hassan ef af (2008) indi-
cated that plant density of 25 and 30 thousand
plants fad' was associated with the highest

grain yieid.

Nitrogen fertilizer is the other impor-
tant factor that encourages photosynthetic and
merestimatic activities, and improves maize
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sing nitrogen fertilizer rates up to certain
levels delayed pollen shedding and silking
dates and increased plant height and grain
yield per unit area (Mahgoub er al, 1991,
Nawar et al, 1992, Abdrabou, 1996 and
Samira et al, 1998). Nofal and Mobarak
{2003} recorded significant response of maize
plants to nitrogen fertilization on some growth
and vield characters. In addition, they noticed
that increasing N rates up to 135 Kg N fad’
significantly decreased number of days to
50% tassclling and silking, but significantly
increased plant height, ear position and
number of ears plant™.

‘The main objective of this investiga-
tion was to study the response of three comer-
cial maize inbred lines used i hybnd seed
production to nitrogen fertilization and plant
poputation density. Providing maize seed
producers by suitable recommendations to
maximize maize response to nitrogen ferti-

production. Maximum production could be lization and plant density.
provided as an adequate sink for photo-
synthates transfer (Gouda ef al., 1993). Increa-

MATERIALS AND METHODS

A field experiment was conducted at
Ismailia Rescarch Station located in the
Eastern region of Egypt during the two succ-
essive growing seasons of 2007 and 2008,
Dates of planting were 21¥ of may and 7 of
june in two growing seasons, respectively.
Soil type is sandy loam. Previous winter crop
was wheat in both growing scasons. Sprinkler
irrigation system was used in this study.
Twenty-four treatments were laid out in a
randomized complete block design with four
replicates, which was the combination of three
mnbred lines, Sd-7, Sd-63 and Sd-34, four
nitrogen fertilizer rates 0, 45, 90, and 135 kg
N fad”, Nitrogen was applied in the form of
ammonium nitrate {33.5%), two plant popula-
tions, 25000 and 30000 plants fad™. The diffe-
rent plant populations were achieved by vary-
ing within row spacing which were 21 and
17.5 cm (29 and 34 hills per 6m row). Ammo-
mum nitrate was applied weekly after 20 days
from planting to flowering (7 equal doses) as
side dressing. The plot size was four rows, 6
m long and 80 cm apart with plot size of 19.2
m’. Two or three grains of each inbred line

were planted per hill and later thinned after
three weeks to one plant hill" to produce the
required population. Distance between hills
was 21 and 17.5 cm, which is equivalent to 23
and 30 thousand plants tad", respectively. The
crop was hand weeded twice each season,
20m’ of manure was applied to all experi-
mental units before planting. The first dose
was applied one week after planting and the
rest was added weekly as side dressing behind
each hill. Calcium super phosphate (15.5%
P,0.) and Potassium suiphate (48% K;0)
were added before plantmg at the rate of 30
Kg P,0, 48 Kg K,O fad”, respectively. The
crop was harvested on the 23 of September
and 5 of October in 2005 and 2006 growing
scasons, respectively. Characters studied were
number of days from planting to 50% tasse-
ling and silking, plant and ear height (cm) ear
1ength and ear diameter(cm), rows ear’, grains
row' and grain yield in ard fad”. Asampie of
5 Kg of ear were taken for moisture deter-
mination. Grain vield was adjusted to 15.5%
moisture. All obtained data were statistically
analyzed according to Steel and Torrie (1‘980).
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Table (1): Chemical analysis of the sandy soil at the experimental site in 2007 and 2008

pH

Tetal soluble salt %%

Total N %

Available N (ppm}

Avigilable K (ppm)

Available P (ppm)

2): Physical properties of the soil at the experimental site in 2007 and 2008 SEASOIIS.

Partial distribution 2007 2008 ]
. Clay % 13.70 14.30
' Silt % 20.22 20.00
Fin sand % 53.78 51.21
Coarse sand %
N Texture

Table (3); Some macro and micro nutrient contents of the added manure in 2007 and 2008

seasons.

Content

Organic carbon, %

Total nitrogen %

C/N ratio, %

Available N, %

Available P, %

Available K, %

Availabie Fe,ppm

Available Zn, ppm

RESULTS AND DISCUSSION

1. Flowering and growth characters:
Mean of number of days from plan-
ting to 50% tasseling and silking as well as
plant and ear height of the inbred lines as
affected by nitrogen fertilizer rates and plant
population density is presented in Table 4.
Maize inbred lines significantly differed in
flowering dates, Concemning days to 350%
tasseling, Sd-34 was the earliest in pollen sha-
ding in both growing seasons followed by Sd-
7 and Sd-63 (63.8, 67.2 and 69.5, and 613,
63.7 and 64.5 days after planting in 2007 and
2008 growing seasons), respectively. In case
of silking date, Sd-34 and Sd-7 were earlier
than §d-63 in 2007 scason and, Sd-34 was
earlier than Sd-63 in 2008 season (69.6, 70.0

and 72.6, and 65.4, 66.2 and 668 days after
planting in 2007 and 2008 growing seasons),
respectively. It is worth noting that the flowe-
ring dates of different inbred lines were earhier
in 2008 season than that in 2007 season. This
may be due to the late planting date in the
second season compared with the first one.

Concerning plant and ear height, data
in Table 1 show that inbred line Sd-63 exhi-
bited the shortest plants with lowest ear pla-
cement in both growing seasons comparing to
the other two studied inbred lines, ie. Sd-7
and Sd-34(159.7 and 78.0 cm, 161.5 and 73 .4
cm for plant and ear height in 2007 and 2008
growing seasons), respectively.
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Table (4):
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Means of number of days from planting to 50% tasseling and silking, plant

and ear height of mmze inbred lines as affected by nitrogen fertilization and

7 growing season

in 2007 and 2008 growing seasons.

Zﬂﬂtigrowm season i

e

ments

Days to | Plant
50% | height

Dayste |Daysto| Plant
50% 50% | height

tasseling silkiq& cm

Inbred lines

tasseling silking_ cm

Sd7 67.2 70.0 2314

63.7 66.2 | 2309

Sd 63 69.5 72.6 159.7

64.5 66.8 161.5

Sd 34 63.8 69.6 2339

613 654 | 2249

LSD 0.65 1.0 1.1 9.5

0.6 . 3.1

! N-Fertilizer rates (Kg N fad”)

0 68.0 73.8 184.6

175.8

64.3

45 66.5 70.3 2102

206.5

62.9

90 66.7 69.7 215.0

62.4 221.)

66.2 69.2 2235

63.1 219.8

LSD 0.05 1.1 1.3 11.0

0.7

Plant density (1000 plants fad™)

25 66.9 70.5 208.1

30 66.7 71.0 208.5

LSD NS | NS | NS

Effect of nitrogen fertilizer rates on
flowering dates as well as plant and ear height
is presented in Table 1. Results revealed that
increasing N rates up to 45 kg N fad’ signifi-
cantly reduced number of days to 50% tasse-
ling in both growing season. However, no sig-
nificant effect in number of days to 50%
tasseling by increasing nitrogen rates beyond
45 kg N fad”. For days to 50% silking, increa-
sing nitrogen rates up to 45 kg N fad™ (2007
season) and 90 kg N fad" (2008 scason) was
coupled with a significant decrease number of
days from planting to 50% silking with no
further reduction by increasing N rates beyond
these two N rates. The reduction in number of
days to 50% tasseling and silking could be
attributed to the effect of nitrogen fertilization
on accelerating vegetative growth, which led
to reduction in number of days to 50% tasse-
ling and silking. These results are in harmony
with those of Younis et al. (1990), Mahgoub
et al, (1991), Ibrahim ef al. (1995), El-Moursy
et al. (1998), Soliman ef al. (2001), Nofal and
Silem (2003), Hassan (2004), El-Mekser and
Seiam (2008), and Hassan et al. (2008).

Data in Table 4 revealed that nitrogen
fertilizer application had significant effect on
plant and car heights. Increasing nitrogen
fertilizer rates ﬁ'om zero up to 45 Kg N fad’
and 90 kg N fad’ significantly increased both
plant and ear height in 2007 and 2008 growing
season, resPectively. Increasing N rates over
90 Kg fed” was not associated with a signi-
ficant increase in plant and ear heights, except
for plant and ear height in the first growing
season which increased as N increased up to
135 kg N fad” These results are in agreement
with those reported by Ismail and El-Sheikh
(1994), Abdel-Gawad and El-Batal (1996), El-
Moursy et al. (1998), Said and Gaber (1999)
and Hassan (2004).

Effect of plant population density on
number of days to 50% tasseling and silking
as well as plant and ear heights is presented in
Table 1. Increasing Plant density from 25000
0 30000 plants fad"' did not affect number of
days to 50% tasseling and silking as well as
plant and ear height in both growing seasons.

e -
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2. Ear characteristics:

Means of ear length, ear diameter,
number of rows car’ and number of grains
row”" of some maize inbred lines as affected
by nitrogen fertilizer rates and plant popula-
tion density are presented in Table 5. Differen-
ces among inbred lines in terms of ear charac-
teristics, f.e. ear length, ear diameter, number
of rows ear’, and number of grains row™ were
significant in both growing seasons (Table 5).
Results revealed that the inbred line Sd-34 had
the highest values of ear characteristics in both
growing scasons, except that for ear length
and number of grains row™ in 2008 season.
On the other hand, the shortest ears with lower

number of grains row” were produced by Sd
63 (11 9 and 11.6 cm and 25.4 and 23.1 grains
row™) in both growing seasons, respcctweiy

The effect of nitrogen fertilizer rates
on ear characteristics in 2007 and 2008
growing seasons is presented in Table 2. The
obtained results indicated that nitrogen rates
significantly mﬂuenced ear length, car diame-
ter, rows ear’ and grains row” in both gro-
wing seasons. It worth noting that the average
values of ear diameter and number of rows per
car were gradually increased as mtrogen ferti-
lizer rates increased up to 135 kg N fad’.

Table (5): Means of ear characteristics as affected by nitrogen fertilization and plant

2007 growmg season

in 2007 and 2008 growing seasons.

ZOOEgmwi

Ear

Rows
diameter cm

ments

Graig}s

Ear
length

(=11

Ear
diameter
em

Rowls
ear

Graigs ‘

oW row

Inbred lines

Sd7 3.4

28.5 154 3.6 10.3 30.9

Sd 63 11.9 3.5

254 11.6 3.5 il.4 25.1

Sd 34 14.5 3.8

29.6 14.6 3.8 12.4 294

LSD 0.05 0.5 0.1

1.4 0.9 0.1 2.3

N-Fertilizer rates (KeN fad™)

0 10.2 3.2

21.3

202

11.2 3.3

45 13.2 35

28.6

275

14.1 3.6

90 14.8 3.7

30.3

31.1

14.4 3.8

135 15.9 3.8

3.9

32.5

158

LSD 0.05 0.6 0.1

16 1.0 0.1

Plant density (1000 plants fad”)

13.7 3.3

28.1 3.7

13.4

3.6

Ear length and number of grains per
row tncreased N rate increased up to 135 kg N
fad”. These results might be attributed to the
role of mitrogen as an essential element on
plant growth, which improves ear develop-
ment, dry matter accumulation in grains, and
ear size. These results were in agreement with
those obtained by Shalaby et af (1994),
Shams El-Dein and El-Habbak (1996), Osman
(1998), El-Far (2006}, and Hassan {2004).

Data in Table 5 revealed that ear
characteristics were not significantly affected
by the two studied plant population densities.

NS

This might be attributed to the narrow range
of the two studied population densties, which
have been recommended for growing maize
hybrids as well,

3. Grain yieid:

Means of grain yxeld plant” and grain
vield per faddan of the maize inbred lines as
affected by nitrogen fertilizer rates and plant
population density is presented in Table 6.
Results showed that differences among inbred
lines in -grain yield plant” and faddan” were
significant in both growing seasons. Respec-
ting grain vield per plant, Sd-34 as well as Sd-
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7 produced the highest grain vield per plant in
2007 growing season, whercas Inbred line Sd-
7 only had the highest grain yield plant” in
2008 However, Sd-53 produced the Iowest
grain yield per plant in both growing seasons
(57.9 and 38.2 g plant”, respectively). Concer-
ning grain vield as arddab per faddan, Sd-34
as well as Sd-7 produced the highest grain
yield (144,and 13.7 ard fad"') in 2007 gro-
wmg season, followed by Sd-63 (11.2 ard fad’

), respectively. In 2008 growing seasor, how-
ever, Sd-7 produced the highest grain yield
followed by Sd-34 and Sd-63 (10.8, 8.6, and
7.2 ard fad”, respectively). It is worth noting
that the dlﬁ‘erence between the studied inbred
lines was due mainly to the differences in their
origin and environmental conditions. In this
respect, Soliman and Barakat(2006), men-
tioned that the differcnces between maize
inbred lines respecting their performance and
productivity were due mainly to the difference
m their origin and environmental effects.

Concerning the effect of nitrogen
rates, data in Table 6 show that grain yield per
plant and per faddan significantly affected by
nitrogen fertilization in both growing seasons.
The increase in nitrogen rates up to the highest
rate of 135 kg N fad'was associated with a
significant increase in grain vield plant’ and
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faddan’ in both growing seasons. Nitrogen
rates of 43, 90 and 135 kg N fad” were linked
to a significant increased in grain yield per
plant in 2007and 2008 growing seasons. The
same trend was observed with respect to grain
yield in ard faddan Nitrogen rates of 45, 90
and 135 kg N fad”, were coupled with signifi-
cant increase in grain yield faddan”. in 2007,
and 2008 growing seasons. Comparing with
the control treatment, the percentage of yield
increase resulted from the application of 45,
90, and 135 kg N fad' werc 95, 140, and
170%, respectively in the first growing sea-
son. The corresponding percentages in yield
increase were 130, 224, and 315%, respec-
tively in 2008 growing season. In other words,
the average increase in grain yield per each
kilogram of N fad"' was 19.3, 9.0 and 6.2 kg,
in 2007, and 134, 9.6 and 9.3 kg in 2008 gro-
wing seasons, respectively. Effect of nitrogen
fertilization on maize grain vield was mainly
attributed to its effect on vegetative growth of
maize plants and ear characteristics. Similar
results were reported by Gouda er al. (1992),
Mouris et @l (1993), Chittapur and Pujan
(1995), Faisal et al. (1997), El-Agamy et al.
(1999), El-Hassanin ef al. (2002), Nofal and
Mobarak (2003), and El-Makser and Seiam
{2008). '

Table (6): Means of grain yield per plant (g) and per faddan (ard fad’) as nitrogen
fert:hzatlon and plant population density in 2007 and 2008 TrOWing  seasons,

2008 gr wmg season
Grain Yleld Grain yleld
plant” (g) ard fad™

582 10.8
38.2 72

453 8.6
3.9 0.7

200"!jrwmgieason
Grain }ueld Grain yield
_plant” (g ard fad”

Treatments

Inbred lines
Sd 7
Sd 63 570
Sd 34 734
LSD 0.05 5.2
N-Fertilizer rates (Kg N fad™)
33.4
65.0
797 570 10.7
90.5 ) 73.8 13.7
6.0 ; ) 0g
Plant density (1000 plants fad™)
70.9 . ; 24
63.5
43

70.2 13.7
11.2

144

17.9 33
40.1 7.6




Response Of Some Muize Inbred Lines To Nitraogen Fertifizer Rats...

Effect of Flant population density on

grain yield plant” was significant in 2007
growing season. However, it was not signifi-
~cant in 2008 growing season. GeneraIIy, inc-
reasing number of plants faddan™ from 25000
t0 30000 plants fad” led to significant dec-
rease in gram yield plant™ in 2007 growmg
season. It is worth noting that the decrease in
plant productivity due to increasing number of
plants per unit arca was due mainly to the
competition and mutual shading between the
adjacent plants. On the other hand, the effect
of plant populatxon density on grain yield in
arddab faddan' was not significant in 2007
growing season, whereas it was significant in
the second scason. These results were in
agreement with those obtained by Tollenaar
(1988), Simeonov and Tsankova (1990); El-
Zeir et al. (1998); and Said and Gaber (1999)
they reported that increasing plant density
significantly increased grain yield per unit

.4g 181

area. In contrast, Abdel-Aziz (1987), and
found that increasing plant population densi-
ties decreased grain yield per unit area, Nunez
et al. (1996) demonstrated that grain yield of
maize was nct significantly affected by increa-
sing plant population density.

4. Inbred lines x nitrogen Interaction:

Effect of inbred line x N interaction
on ear charactenistics and grain yield in 2007
and 2008 growing seasons is presented in
Table 7. Results revealed that the effect of this
interaciion on ecar characteristics, i.e ear
length, ear diameter, rows ear’, grains row’
and grain yield was significant in both gro-
wing seasons. The inbred line Sd-34 exhibited
the highest values concemmg ear length, ear
diameter, rows ear and row when
fertilized by 135 kg N fad” in both growing
SEAsons.

Table (7): Effect of nitrogen fertilization and inbred lines interaction on ear charac-
teristics, grain yield per plant and per faddan in 2007 and 2008 growing

$€asons.

Inbred
lines

Gramylcld
plaut
®

2007 growing season

547 32

10.2 36.7

Sd63 1 31

12.1 33.1

Sd 34 . 3.2

13.2 30.5

Sd7 . 34

114 67.9

Sd 63 . 3.5

11.9 57.3

Sd 34 3.7

13.2 69.6

Sd7 34

118 83.6

50 | Sd63 ) 36

12.3 70.6

Sd 34 . 4.1

13.7 34.9

Sd7 . 3.6

12.0 52.5

135 Sd 63 . 3.6

12.3 70.7

Sd34 . 4.1

13.5 108.4

LSD 0.05 . 0.2

05 - 104

2008 growing season

Sd7 13 33

5.8 . 2.2

Sd 63 34

114 26.0

Sd 34 33

10.5 114

Sd7 3.7

10.5 33.8

5d 63 34

11.2

Sd 34 3.8

33

13.0

Sd7 . 37

10.3

% Sd 63 . 36

114

Sd 34 4.0

Sd7 38

135 [Sd63 : 3.7

Sd 34

LSD 0.05
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CONCLUSIONS

Inbred line Sd 34 and Sd 7 were
carlier than Sd 63 in terms of number of days
to 50 % tasseling and silking. Inbred line Sd
63 had the shortest plants and lowest ear
height. The two inbred lines Sd 7 and Sd 34
had the heighest grain yield in both growing
seasons. Increasing nitrogen fertilizer rates up
to 135 Kg N Fed” increased plant and ear

height in the first season, ear length and its
diameter row ear’, no of grains row’, grain
yield plant” and, feddan” in both scasons.
Plant density had no significant effect on all
studied traits, except for grain yield plant” in
the first season, and grain yield(ard fed® in
the second season.
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