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Introduction                                                                

Maize (Zea mays L.) is one of the most widely 
grown cereals in the world. It is the third important 
staple food crop both in terms of area and 
production after wheat and rice in Egypt. There is 
a wide gap, between the ever growing increase of 
consumption and local production, yet this could be 
narrowed through the use of high yielding hybrids 
and optimizing cultural practices, especially 
mineral NPK fertilization.  Many authers reported 
that maize hybrids differed in productivity and its 
response to nutrient applications, such as Sharifi & 
Taghizadeh (2009) and Faheed et al (2016). Single 
cross10 hybrid surpassed three way cross 310 in 
plant height, number of green leaves/plant and ear 
leaf area (Moharram, 2011). There are differential 
response of maize hybrids regarding to leaf area 
index, leaf area duration, net assimilation rate and 
crop growth rate (Luque et al., 2006 and Azadgoleh 
& Kazmi, 2007). Maize hybrids differed in their 
grain and stover yields (Ahmed, 2011). In this 
connection, Kandil (2013) reported that single 
cross 10 exhibited the maximum values of all 
growth and yield and its components comparing 
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with three ways cross 329, Single cross 122, Single 
cross 129.

Nitrogen fertilizer is the most important element 
for growth, yield and its components as well as 
grain quality. Nitrogen plays an essential rule in 
many compounds for plant growth, chlorophyll and 
many enzymes (Namakka et al., 2012). Application 
of 120kg/fad produced significant increases in 
number of leaves/plant, plant height and ear leaf 
area (Bamuaafa, 2012). Chemical status of maize 
grains are enhanced by nitrogen application (Ali et 
al., 1999). Shirazi et al. (2011) found that nitrogen 
application improved maize yield. Additionally, 
Badr & Authman (2006), Kandil  (2013) and 
Faheed et al. (2016) stated that increasing level of 
nitrogen fertilization led to increase growth and 
yield and its components of maize.

Phosphorus is an important limiting nutrient 
after nitrogen in majority of soils for crop 
production. It is supposed that phosphorus is 
effectively translocated into grain at high rates, 
since P is necessary for the production of protein, 
phospholipids and phytin  (Trung & Yoshida, 1982). 
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It exerts many, varied functions in plant metabolism 
and hence inadequate phosphate supply to the plant 
seriously affects numerous metabolic processes. 
However, it appears that the most important 
function is its formation of pyrophosphate bonds 
allow energy transfer. Furthermore, the role of 
phosphorus in enhancing plant growth is due to its 
promoting root growth and extention where more 
soil surfaces are and hence more nutrients and 
water uptake are expected (Fagaria et al., 1997).

Potassium plays vital role as nitrogen and 
phosphorus in plant growth and crop production 
(Bukhsh et al., 2012). It plays a key role in activation 
of more than 60 enzymes (Tisdale et al., 1990). It 
maintains turgor pressure of cell and help in osmo-
regulation of cells, assists in opening and closing 
of stomata (Mengel & Kirkby, 1987). It affects the 
transport of assimilates and regulates the rate of 
photosynthesis in plant. Its application enhanced 
plant growth and development. Maize hybrids 
respond to potassium application differently 
due to difference in its uptake, translocation, 
accumulation, growth and utilization (Nawaz et al., 
2006 and Minjian et al., 2007).

The world wide experience shows that more 
than 50% of the increase in crop production yields 
is due to fertilizers (Braun & Roy, 1983). On 
average, reports of FAO showed that one kg of 
nutrients (N+P2O5+K2O) produces about ten kg 
cereal grain (FAO, 1981).

Materials and Methods                                             

Two field experiments were conducted at 
the Experimental Farm of Agricultural Research 
Station, ARC, Beni-Suef Governorate, Egypt 
during the two successive seasons of 2015 and 
2016, to evaluate the response of four maize 
hybrids, namely white single cross 10 (S.C.10), 
white three way cross 128 (T.W.128), yellow 
single cross 168 (S.C.168) and yellow three way 
cross 368 (T.W. 368) to NPK fertilization (80/6/10, 
120/12/20 and 140/18/30 N, P2O5, K2O kg/fad), 
respectively. The experimental design was split 
plot in four replicates, where maize hybrids were 
laid out in the main plots while NPK fertilization 
in the sub-plot.

Nitrogen fertilizer added in the soil as urea 
(46.5% N) in two equal doses, the first at 30 and 
the second at 45 days after sowing. Phosphorus and 
potassium fertilizers were added as superphosphate 

(15.5% P2O5) and potassium sulphate (48% K2O), 
respectively before planting.

Soil samples (0-30cm) were collected before 
planting from the experimental sites in the two 
seasons to determine some physical and chemical 
properties according to Klute (1982) and Page et al. 
(1982), respectively and listed in Table 1.

TAbLE 1. Some physical and chemical properties of 
the experimental soil.

Properties First 
season

Second 
season

Particle size distribution
Sand % 20.83 15.80
Silt % 25.16 29.17
Clay % 54.01 55.03
Texture grade Clay Clay
pH (in 1:2.5 soil- water 
suspension) 7.92 8.00

EC, dSm-1 (in 1:5 soil-water 
extraction) 1.28 1.37

Available N ( mg kg-1 ) 22.3 21.8
Available P ( mg kg-1 ) 8.9 9.2
Available K ( mg kg-1 ) 178 185

The plot area was 3×3.5m= 1/400fad. Each 
experimental plot consisted of five rows, three 
meters along and 0.70m apart. Grains of the studied 
maize hybrids were sowing in hills, 0.30m apart 
in 15 and 19 May in both seasons, respectively. 
Thinning was done before first irrigation to one 
plant/hill. Other cultural practices for maize 
production were done as in district. 

Five plants were randomly taken from each plot 
during tasseling- silking stage (about 60 days from 
sowing) from the two inner rows to measure the 
growth parameters as, plant height (cm) and dry 
weight/plant (g).

At harvesting, five plants were randomly taken 
from each plot from the two inner rows to measure 
some yield components, i.e., number of rows/ear, 
number of grains/row and 100 grain weight (g).

Also, grain and stover yields were measured 
for each plot and calculated as ardab and ton/fad, 
respectively. Nitrogen, phosphorus and potassium 
concentrations were determined in grains and 
stover according to the method described by 
A.O.A.C (1975), then N, P and K uptake by grains 
and/or Stover (kg fad-1) were calculated.
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All data were subjected to the proper statistical 
analysis according to methods of Snedecor & 
Cochran (1980). Treatment means were compared 
by L.S.D test at 0.05

Results and Discussion                                             

Growth, yield and yield components
Data in Table 2 represent the response of 

growth, yield and yield components of some 
maize hybrids to NPK fertilization. Maize 
hybrids expressed significant differences, where 
white S.C.10 gave the tallest plant and heaviest 
dry matter/plant. Followed by yellow S.C.168. 
However, yellow T.W.C.368 produced the lowest 
values of both plant height and dry weight. 
Concerning yield components, the results clearly 
showed that number of rows/ear and number of 
grains/row were significantly affected by maize 
hybrids, while 100 grain weight was not affected. 
The maximum number of rows/ear and number of 
grains/row were recorded for white S.C.10, while 
yellow T.W.368 scored the lowest ones. With 
regard to grain and stover yields, the data showed 
that maize yield were significantly differed due to 
maize hybrids. Similarly white S.C.10 gave the 
highest grain and stover yields (22.55ardab/fad 
and 3.21ton/fad, respectively in the first season), 
whereas yellow T.W.388 produced the lowest grain 
and stover yields, 19.11ardab/fad and 2.65ton/
fad, respectively in the first season. Same trends 
were obtained in the second season. In general, it 
noticed that single cross hybrids, whether white or 
yellow gave higher values of growth, yield and its 
component parameters comparing with white or 
yellow three way cross hybrids. In this connection, 
Epinal et al (2000) and Delibaltova et al. (2009) 
mentioned that the genetic potential of maize is 
markedly by hybrids, agro-ecological and climatic 
conditions as well as by the technology of growing. 
These results are in accordance with those obtained 
by Hokmalipour & Darbandi (2011) and Kandil 
(2013).

Considering NPK fertilization, the data in 
Table 2 indicated that both plant height and dry 
weight/plant were significantly respond to NPK 
levels. The highest NPK level gave the tallest 
and heaviest maize plant. 140/18/30kg N, P2O5, 
K2O/fad increased plant height and dry weight/
plant by about 1.9 and 3.6% when compared with 
80/6/10kg N, P2O5, K2O/fad in the first season. 
Similar trends were obtained in the second season, 
For the yield components, results showed that, 

only 100 grain weight was significantly affected 
by NPK fertilization, while number of rows/ear 
and number of grains/row was not affected. The 
weight of maize grains increased as NPK levels 
increased in both seasons. The increment of maize 
growth and 100 grain weight due to increasing 
NPK levels is mainly explained that these nutrients 
which are the most important nutrients for plant 
growth and development, which needed to a large 
quantity (Mengel & Kirby, 1987). These results 
are in line with those obtained by Gul et al. (2015) 
and Hassanien (2018). As for grain and stover 
yields, it is evident from data that the treatment of 
140/18/30kg N, P2O5, K2O/fad gained the highest 
grain and stover yields in both seasons, while the 
treatment of 80/6/10kg N, P2O5, K2O/fad gave the 
lowest ones. The effect of highest dose of NPK 
fertilizers surpassed the effect of the lowest dose on 
grain and stover yields by about 14.4 and 20.1%, 
respectively in the first season. Similar trends were 
obtained in the second one. The positive effect 
of NPK fertilization on grain and stover yields is 
mainly due to its effect on growth parameters and 
100 grain weight as the above mentioned discussed. 
These results are similar to those obtained by 
Memon et al. (2013) and Hassanien (2018).

With regard to the interaction effect between 
maize hybrids and NPK fertilization, the results 
clearly showed that all studied maize growth, yield 
and yield components traits were not significantly 
effected by this interaction factors. 

Nutrients status
Nutrient status expressed as N, P and K 

concentrations and uptake in grains and stover as 
affected by maize hybrids and NPK fertilization 
were given in Tables 3, 4 and 5. Results in Table 
3 clearly revealed that NPK concentrations in both 
grains and stover were not significant respond to 
maize hybrids. On the other hand, maize hybrids 
had a remarkable effect on N, P and K uptake in 
grains and/or stover (Tables 4 and 5). It could be 
arranged the N, P and K uptake in grains or stover 
as well as total uptake for the four studied hybrids 
in the following descending order: White single 
cross 10 > yellow single cross 128 > white three 
way cross 128 > yellow three way cross 168. The 
difference in nutrient uptake for maize hybrids may 
be due to their different genotypic which occupied 
larger surface area of contact between roots and soil 
surface, consequently increased nutrient uptake at 
the root-soil interface to mention a larger diffusive 
gradient towards roots (Bukhsh, 2010). 



64
H.A. AwAdAllA et al. 

Egypt. J. Agron. Special Issue (2018)

T
A

b
L

E
 2

. E
ff

ec
t o

f N
PK

 fe
rt

ili
za

tio
n 

on
 g

ro
w

th
, y

ie
ld

 a
nd

 y
ie

ld
 c

om
po

ne
nt

s o
f s

om
e 

m
ai

ze
 h

yb
ri

ds
 d

ur
in

g 
th

e 
tw

o 
gr

ow
in

g 
se

as
on

s 2
01

5 
an

d 
20

16
.

M
ai

ze
 

hy
br

id
s

(A
)

N
PK

 
fe

rt
ili

za
tio

n
ra

te
s (

b
)

Pl
an

t
he

ig
ht

(c
m

)

D
ry

 w
ei

gh
t/p

la
nt

(g
)

N
um

be
r 

of
 

ro
w

s/
ea

r
N

um
be

r
of

 g
ra

in
s/

ro
w

s
10

0 
gr

ai
n 

w
ei

gh
t

(g
)

G
ra

in
yi

el
d 

(a
rd

ab
/fa

d)

St
ov

er
 y

ie
ld

 
(t

on
/fa

d)

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

S.
C

.1
0

(w
hi

te
)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

18
0.

1
18

2.
5

18
5.

3

17
8.

2
17

9.
9

18
1.

6

81
.2

83
.4

85
.6

80
.9

83
.0

85
.1

15
.1

15
.0

15
.1

15
.0

15
.1

15
.1

33
.6

35
.5

35
.5

35
.5

35
.3

35
.2

34
.1

34
.5

34
.9

34
.0

34
.3

34
.7

21
.1

5
22

.3
6

24
.1

5

20
.9

5
21

.1
6

23
.5

7

3.
05

3.
17

3.
42

3.
01

3.
13

3.
36

M
ea

n
18

2.
6

17
9.

9
83

.4
83

.0
15

.1
15

.1
35

.5
35

.3
34

.5
34

.4
22

.5
5

21
.8

3
33

.2
1

3.
17

T.
W

.C
.1

28
(w

hi
te

)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

17
2.

5
17

3.
6

17
5.

1

17
2.

1
17

3.
2

17
4.

6

75
.2

76
.6

78
.1

74
.8

76
.1

77
.5

14
.5

14
.5

14
.4

14
.5

14
.4

14
.6

33
.6

33
.5

33
.7

33
.4

33
.5

33
.5

33
.6

34
.1

34
.5

33
.5

34
.0

34
.4

19
.6

1
20

.9
3

21
.8

5

19
.1

1
20

.6
5

21
.6

6

2.
55

2.
80

3.
16

2.
50

2.
71

3.
05

M
ea

n
17

3.
7

17
3.

3
76

.6
76

.1
14

.5
14

.5
33

.6
33

.5
34

.1
35

.0
20

.8
0

20
.4

7
2.

84
2.

75

S.
C

.1
68

(y
el

lo
w

)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

17
5.

7
17

7.
6

17
8.

5

17
5.

2
17

7.
3

17
7.

9

77
.9

79
.2

80
.8

77
.3

78
.8

80
.2

14
.8

14
.8

14
.9

14
.7

14
.7

14
.8

34
.9

34
.8

34
.8

34
.7

34
.6

34
.6

34
.0

34
.4

34
.8

33
.9

34
.3

34
.7

20
.1

1
21

.6
6

22
.3

3

19
.8

5
21

.3
1

22
.1

3

2.
83

2.
95

3.
36

2.
76

2.
91

3.
22

M
ea

n
17

7.
3

17
6.

8
79

.3
78

.8
14

.8
14

.7
34

.8
34

.6
34

.4
34

.6
21

.4
0

21
.1

0
3.

05
2.

96

T.
W

.C
.3

68
(y

el
lo

w
)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

16
8.

5
16

9.
8

17
1.

1

16
8.

1
16

9.
1

17
0.

7

72
.6

74
.1

76
.3

72
.1

73
.5

75
.9

14
.2

14
.2

14
.1

14
.3

14
.1

14
.2

32
.9

32
.8

32
.8

32
.4

32
.4

32
.3

33
.5

34
.1

34
.4

33
.8

34
.3

33
.6

17
.1

3
19

.2
5

20
.9

6

16
.9

6
19

.0
1

20
.8

0

2.
34

2.
65

2.
97

2.
17

2.
61

2.
85

M
ea

n
16

9.
8

16
9.

3
74

.3
73

.8
14

.2
14

.2
32

.8
32

.4
34

.0
33

.9
19

.1
1

18
.5

9
2.

65
2.

54

M
ea

n 
of

 N
PK

 
le

ve
ls

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

17
4.

2
17

5.
9

17
7.

5

17
3.

4
17

4.
9

17
6.

2

77
.4

78
.3

80
.2

76
.3

77
.9

79
.7

14
.7

14
.6

14
.6

14
.6

14
.6

14
.7

34
.3

34
.2

34
.2

34
.0

34
.0

33
.9

33
.8

34
.3

34
.7

33
.8

34
.2

34
.4

19
.5

21
.1

22
.3

19
.2

20
.5

22
.0

2.
96

2.
89

3.
23

2.
61

2.
84

3.
12

L.
S.

D
 a

t 0
.0

5
A B A

B

1.
01

0.
83 N
.S

0.
97

0.
81 N
.S

0.
56

0.
54 N
.S

0.
51

0.
43 N
.S

0.
13 N
.S

N
.S

0.
14 N
.S

N
.S

0.
17 N
.S

N
.S

0.
16 N
.S

N
.S

N
.S

0.
11

N
.S

N
.S

0.
10 N
.S

0.
37

0.
33 N
.S

0.
36

0.
31 N
.S

0.
07

0.
07 N
.S

0.
06

0.
05 N
.S



65
Response of some maize HybRids (Zea mays L.) to npK feRtiLization

egypt. J. agron. special issue (2018)

T
A

b
L

E
 3

. E
ff

ec
t o

f N
, P

 a
nd

 K
 fe

rt
ili

za
tio

n 
on

 N
, P

 a
nd

 K
 c

on
ce

nt
ra

tio
n 

in
 g

ra
in

s a
nd

 st
ov

er
 u

nd
er

 so
m

e 
m

ai
ze

 h
yb

ri
ds

 d
ur

in
g 

th
e 

tw
o 

gr
ow

in
g 

se
as

on
s 2

01
5 

an
d 

20
16

.

M
ai

ze
 

hy
br

id
s

(A
)

N
PK

 
fe

rt
ili

za
tio

n
ra

te
s o

r 
le

av
es

 
(b

)

G
ra

in
s

St
ov

er

N
%

P%
K

%
N

%
P%

K
%

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

S.
C

.1
0

(w
hi

te
)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

1.
41

1.
40

1.
40

1.
40

1.
40

1.
41

0.
42

0.
42

0.
43

0.
43

0.
43

0.
42

1.
03

1.
06

1.
05

1.
06

1.
07

1.
05

1.
06

1.
05

1.
05

1.
05

1.
05

1.
05

0.
33

0.
33

0.
34

0.
31

0.
32

0.
32

1.
34

1.
37

1.
36

1.
33

1.
35

1.
36

M
ea

n
1.

40
1.

40
0.

42
0.

43
1.

05
1.

06
1.

05
1.

05
0.

33
0.

32
1.

36
1.

35

T.
W

.C
.1

28
(w

hi
te

)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

1.
40

1.
40

1.
40

1.
40

1.
41

1.
41

0.
43

0.
42

0.
42

0.
42

0.
42

0.
42

1.
04

1.
05

1.
06

1.
06

1.
06

1.
07

1.
06

1.
05

1.
05

1.
06

1.
05

1.
05

0.
33

0.
34

0.
34

0.
32

0.
32

0.
31

1.
35

1.
36

1.
36

1.
34

1.
35

1.
35

M
ea

n
1.

40
1.

41
0.

42
0.

42
1.

05
1.

06
1.

05
1.

05
0.

34
0.

32
1.

36
1.

35

S.
C

.1
68

(y
el

lo
w

)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

1.
42

1.
40

1.
41

1.
41

1.
40

1.
41

0.
42

0.
43

0.
42

0.
42

0.
42

0.
43

1.
04

1.
04

1.
05

1.
05

1.
06

1.
06

1.
05

1.
05

1.
05

1.
05

1.
06

1.
05

0.
34

0.
33

0.
33

0.
32

0.
32

0.
32

1.
36

1.
36

1.
35

1.
34

1.
35

1.
36

M
ea

n
1.

41
1.

41
0.

42
0.

42
1.

04
1.

06
1.

05
1.

05
0.

33
0.

32
1.

36
1.

35

T.
W

.C
.3

68
(y

el
lo

w
)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

0.
43

0.
42

0.
43

0.
43

0.
42

0.
43

1.
05

1.
04

1.
06

1.
06

1.
07

1.
06

1.
05

1.
05

1.
05

1.
05

1.
06

1.
06

0.
33

0.
34

0.
33

0.
32

0.
31

0.
32

1.
35

1.
37

1.
36

1.
35

1.
34

1.
34

M
ea

n
1.

41
1.

41
0.

42
0.

43
1.

05
1.

06
1.

05
1.

06
0.

33
0.

32
1.

36
1.

34

M
ea

n 
of

 
N

PK
 le

ve
ls

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

1.
41

1.
40

1.
41

1.
41

1.
41

1.
41

0.
43

0.
42

0.
43

0.
43

0.
42

0.
43

1.
04

1.
05

1.
06

1.
05

1.
07

1.
06

1.
06

1.
05

1.
05

1.
05

1.
06

1.
05

0.
33

0.
34

0.
34

0.
32

0.
32

0.
32

1.
35

1.
37

1.
36

1.
34

1.
35

1.
35

L.
S.

D
 a

t 0
.0

5
A B A

B

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S

N
.S



66
H.A. AwAdAllA et al. 

Egypt. J. Agron. Special Issue (2018)

T
A

b
L

E
 4

.E
ff

ec
t o

f N
,P

 a
nd

 K
 fe

rt
ili

za
tio

n 
on

 N
,P

 a
nd

 K
 u

pt
ak

e 
in

 g
ra

in
s a

nd
 st

ov
er

 u
nd

er
 so

m
e 

m
ai

ze
 h

yb
ri

ds
 d

ur
in

g 
th

e 
tw

o 
gr

ow
in

g 
se

as
on

s 2
01

5 
an

d 
20

16
 .

M
ai

ze
 

hy
br

id
s

(A
)

N
PK

 fe
rt

ili
za

tio
n

N
, P

2O
5, 

K
2O

/fa
d

(b
)

G
ra

in
s 

St
ov

er

N
 (k

g/
fa

d)
P 

(k
g/

fa
d)

K
 (k

g/
fa

d)
N

 (k
g/

fa
d)

P 
(k

g/
fa

d)
K

 (k
g/

fa
d)

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

20
15

20
16

S.
C

.1
0

(w
hi

te
)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

41
.7

5
43

.8
3

47
.3

3

41
.0

6
41

.4
7

46
.5

3

12
.4

4
13

.1
5

14
.5

4

12
.6

1
12

.7
4

13
.8

6

30
.5

0
33

.1
8

35
.5

0

31
.0

9
31

.7
0

34
.6

5

32
.3

3
33

.2
9

35
.9

1

31
.6

1
32

.8
7

35
.2

8

10
.0

6
10

.4
6

11
.6

3

9.
33

10
.0

2
10

.7
5

40
.8

7
43

.4
3

46
.5

1

40
.0

3
42

.2
6

45
.7

0

M
ea

n
44

.3
0

43
.0

2
13

.3
8

13
.0

7
33

.0
6

32
.4

8
33

.8
4

33
.2

5
10

.7
2

10
.0

3
43

.6
0

42
.6

6

T.
W

.C
.1

28
(w

hi
te

)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

38
.4

4
41

.0
2

42
.8

3

37
.4

9
40

.7
6

42
.7

6

11
.8

1
12

.3
1

12
.8

5

11
.2

4
12

.1
4

12
.7

4

28
.5

5
30

.7
7

32
.4

2

28
.3

6
30

.6
4

32
.4

5

27
.0

3
29

.4
0

33
.1

8

25
.5

0
28

.4
6

32
.0

3

8.
42

9.
52

10
.7

4

8.
00

8.
67

9.
46

34
.4

3
38

.0
8

42
.9

8

33
.5

0
36

.5
9

41
.1

8

M
ea

n
40

.7
6

40
.3

4
12

.3
2

12
.0

4
30

.5
8

30
.4

8
29

.8
7

28
.6

6
9.

56
8.

71
38

.5
37

.0
9

S.
C

.1
68

(y
el

lo
w

)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

39
.9

8
42

.4
5

44
.0

8

39
.1

8
41

.7
7

43
.6

8

11
.8

2
13

.0
4

13
.1

3

11
.6

7
12

.5
4

13
.3

2

29
.2

8
31

.5
4

32
.8

2

29
.1

8
31

.6
5

32
.8

4

29
.7

2
30

.9
8

35
.2

8

28
.9

8
30

.8
5

33
.8

1

9.
62

9.
74

11
.0

9

8.
83

9.
31

10
.3

0

38
.4

9
40

.1
2

45
.3

6

36
.9

8
39

.2
9

43
.7

9

M
ea

n
42

.1
7

41
.5

4
12

.6
6

12
.5

1
31

.2
1

31
.2

2
31

.9
9

31
.2

1
10

.1
5

9.
48

41
.3

2
40

.0
2

T.
W

.C
.3

68
(y

el
lo

w
)

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

33
.8

1
38

.0
0

41
.3

8

33
.4

5
37

.5
3

41
.0

6

10
.3

1
11

.3
2

12
.6

2

10
.2

0
11

.1
3

12
.5

2

25
.1

8
28

.0
3

30
.8

1

23
.1

7
28

.4
8

30
.8

7

24
.5

7
27

.8
3

31
.1

9

22
.7

9
27

.6
7

30
.2

1

7.
72

9.
01

9.
80

6.
94

8.
09

9.
69

31
.5

9
36

.3
1

40
.3

9

29
.3

0
34

.9
7

38
.1

9

M
ea

n
37

.7
3

37
.3

5
11

.4
2

11
.2

8
28

.0
1

27
.5

1
27

.8
6

26
.8

9
8.

84
8.

24
36

.1
0

34
.1

5

M
ea

n 
of

 N
PK

 
le

ve
ls

80
/6

/1
0

12
0/

12
/2

0
14

0/
18

/3
0

38
.5

0
41

.3
3

43
.9

1

37
.8

0
40

.3
8

43
.5

1

11
.6

0
12

.4
6

13
.2

9

11
.4

3
12

.1
4

13
.1

1

28
.3

8
30

.8
8

32
.8

9

27
.9

5
30

.6
2

32
.7

0

28
.4

1
30

.3
8

33
.8

9

27
.4

7
29

.9
6

32
.8

3

8.
96

9.
38

10
.8

2

8.
28

9.
02

10
.0

5

36
.3

5
39

.4
9

43
.8

1

34
.9

5
38

.2
8

42
.2

2

L.
S.

D
 a

t 0
.0

5
A B A

B

0.
91

0.
83 N
.S

0.
93

0.
77 N
.S

o.
36

0.
30 N
.S

0.
35

0.
30 N
.S

0.
85

0.
83 N
.S

0.
86

0.
84 N
.S

0.
66

0.
61 N
.S

0.
69

0.
58 N
.S

0.
24

0.
21 N
.S

0.
21

0.
20 N
.S

0.
87

0.
81 N
.S

0.
75

0.
71 N
.S



67
Response of some maize HybRids (Zea mays L.) to npK feRtiLization

egypt. J. agron. special issue (2018)

TAbLE 5. Effect of N, P and K fertilization on total N, P and K uptake under some maize hybrids during the two 
growing seasons 2015 and 2016 .

Maize hybrids
(A)

NPK fertilization
N, P2O5, K2O/fad (b)

N (kg/fad) P  (kg/fad) K (kg/fad)

2015 2016 2015 2016 2015 2016

S.C.10
(white)

80/6/10
120/12/20
140/18/30

74.17
77.10
83.27

72.65
74.37
81.84

22.53
23.65
26.14

21.92
22.77
24.64

71.37
76.60
82.03

71.10
73.99
80.33

Mean 78.18 76.29 24.11 23.11 76.67 75.14

T.W.C.128
(white)

80/6/10
120/12/20
140/18/30

65.43
70.45
76.05

64.06
69.26
74.83

20.20
21.85
23.56

19.27
20.83
22.25

62.96
68.83
75.44

61.84
67.26
73.61

Mean 70.64 69.38 21.87 20.78 69.08 67.57

S.C.168
(yellow)

80/6/10
120/12/20
140/18/30

69.73
73.40
79.31

68.14
72.65
77.46

21.41
22.74
24.20

20.48
21.87
23.60

67.79
71.64
78.16

66.18
70.96
76.61

Mean 74.15 72.75 22.78 21.98 72.53 71.25

T.W.C.368
(yellow)

80/6/10
120/12/20
140/18/30

58.39
65.86
72.59

56.27
65.48
71.29

18.06
20.36
22.44

17.13
19.26
22.25

56.79
64.34
71.44

52.44
63.47
69.09

Mean 65.61 64.35 20.29 19.55 64.19 61.67

Mean of NPK levels
80/6/10

120/12/20
140/18/30

66.93
71.70
77.81

65.28
70.44
76.36

20.55
22.15
24.09

19.70
21.83
23.19

64.73
70.35
76.77

62.89
68.92
74.91

L.S.D at 0.05
A
B
AB

1.17
1.13
N.S

1.13
1.07
N.S

0.75
0.67
N.S

0.79
0.71
N.S

1.12
1.10
N.S

1.06
1.00
N.S

Similar results were obtained by Rengel & 
Damon (2008) and Ahmed et al. (2012).

Concerning the effect of NPK fertilization, 
data revealed that NPK concentrations in grains 
or stover was not respond to NPK levels which 
mainly due to the dilution effect, since increasing 
NPK levels increased grain and stover yields. 
However, NPK uptake in grains and/or stover were 
significantly increased as NPK dose increased. The 
total N, P, K caused by the high dose (140/18/30kg 
N, P2O5, K2O/fad, respectively) surpassed that 
due to the low dose (80/6/10kg N, P2O5, K2O/
fad, respectively) by about 16.3, 17.2 and 18.6%, 
respectively in the first season. Similar trends were 
obtained in the second season. The positive effect 
of increasing NPK fertilization on NPK uptake is 
mainly explained by the effect of NPK fertilizers 
on grain and stover yields as mentioned before in 
Table 2, where nutrient uptake was calculated by 
multiplying grains and stover yield by nutrient 
concentration (Ismail et al., 2006). These results 
are in accordance with those obtained by Baldotto 
et al. (2012) and Hassanien (2018). 

Results of the interaction between maize 
hybrids and NPK levels, clearly showed that N, 
P and K concentration or uptake did not respond 
to the interaction between these two studied 
factors. In general, the highest values of N, P and 
K uptake in grains and/or stover were recorded 
for white single cross 10 hybrids when fertilized 
with 140/18/30kg N, P2O5, K2O/fad, respectively, 
while yellow Three way cross 168 hybrids when 
received 80/6/10kg N, P2O5, K2O/fad, respectively 
exhibited the lowest ones.

Conclusion                                                                   

The present study showed that growing white 
single cross 10 fertilized with 140kg N + 18kg 
P2O5 + 30kg K2O/fad recommended to get the 
maximum growth parameters, yield and yield 
components and N, P and K uptake in grains and/
or stover.
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أستجابة بعض هجن الذرة الشامية للتسميد النيتروجيني الفوسفاتي البوتاسي
حامد علي عوض الله(1)، غادة فتح الله حافظ الشريف(1) و أحمد محمد عبدالحفيظ(2)

(1) معهد بحوث الأراضي والمياه والبيئة – مركز البحوث الزراعيه – الجيزه – مصر و(2) قسم الاراضي والمياه–

كلية الزراعه – جامعة بني سويف – بني سويف – مصر.

بني سويف - مركز  الزراعية بسدس - محافظة  البحوث  التجريبية بمحطة  بالمزرعة  أقيمت تجربتان حقليتان 
أربع هجن ذره شامية (هجين فردي  أستجابة  لدراسة    2016  ،2015 النمو  الزراعية خلال موسمي  البحوث 
10 أبيض، هجين ثلاثي 128 أبيض، هجين فردي 168 أصفر و هجين ثلاثي 368 أصفر) لثلاثة مستويات 
من التسميد النيتروجيني والفوسفاتي والبوتاسي (80/6/10، 120/12/20، 140/18/30 ن، فو2 ا5، بو2 ا على 

الترتيب). وكانت أهم النتائج المتحصل عليها هي:

أظهر هجين فردي 10 أبيض أعلى قيم معنوية لصفات النمو والمحصول ومكوناته وامتصاص النيتروجين 
النيتروجين  وتركيز  حبه  المئة  وزن  ماعدا  الكلي،  والأمتصاص  والقش  الحبوب  في  البوتاسيوم  و  والفوسفور 
والفوسفور والبوتاسيوم في الحبوب والقش التي لم تختلف بين الهجن، بينما اظهر هجين ثلاثي 368 أصفر أقل 

قيمه من بين تلك القيم.

المحصول  النمو،  صفات  في  معنوية  زياده  إلى  والبوتاسي  والفوسفاتي  النيتروجيني  التسميد  زيادة  أدى 
النيتروجين  وتركيز  الصف  في  الحبوب  عدد  الكوز،  في  الصفوف  عدد  ماعدا  العناصر  وامتصاص  ومكوناتة 

والفوسفور والبوتاسيوم في الحبوب والقش.

والفوسفاتي  النيتروجيني  التسميد  من  المرتفع  بالمعدل  تسميده  عند  أبيض   10 فردي  الهجين  معاملة  أدت 
والبوتاسي (140/18/30) إلى الحصول على أعلى قيم معنوية لصفات النمو والمحصول ومكوناته وامتصاص 
عناصر النيتروجين والفوسفور و البوتاسيوم، بينما هجين ثلاثي 368 أصفر عند تسميده بالمعدل المنخفض (80 

/6/10) أعطى أقل القيم.

وعموما من نتائج الدراسة يمكن التوصيه بزراعة هجين فردي 10 أبيض وتسميده بمعدل 30، 18، 140 ن، 
فو2 ا5 ، بو2 ا/ فدان على الترتيب للحصول على أعلى انتاجيه للذرة الشامية تحت ظروف منطقة مصر الوسطي.


