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ABSTRACT

The Present study was conducted at Tag EL - Ezz Agricultural Research
Station, Dakahlia Governorate, during 2000 and 2001 seasons to study the effect of
some preceding winter crops, i.e. faba bean, wheat, and sugar beet, nitrogen fertilizer
levels i.e. 60,90,120 and 150 kg N/ fad. and phosphorus fertilizer levels i.e. 0, 15
and 30 kg Pz0s / fad. on growth, yield and its attributes of maize (cv. S.C.10). A
split plot design with four replications was used .The main results could be
summarized as follows:

Preceding winter crops had significant effects on plant height, stem
diameter, ear length, ear diameter, number of rows/ear, number of grains /row, ,
grains yield / plant, 100-grain weight, plants carried two ears percentage, shelling
percentage and grain yield ardab /fad in both seasons. Aforementioned traits were
superior when maize was grown after faba bean. The results indicated that increasing
fertilizer nitrogen levels from 60 to 150 kg N/fad recorded significantly increase in all
studied characters in both seasons. Raising phosphorous fertilizer levels up to 30 kg
P2Osffad resulted in a significant increase in all studied characters in both seasons,
except number of grains/row in the first season.

The interaction between preceding winter crops and nitrogen fertilizer levels
indicated that faba bean as previous crop with 150 kg N/fad gave the highest values
of maize grain yield in both seasons. The interaction of nitrogen with phosphorus
fertilizer levels showed that the highest values of grain yield /plant of maize were
obtained with 150 kg NAad and 30 kg P20s ffad in both seasons.

Generally it could be conciluded that cuitivation of maize after faba been and
fertilized by 150 kg N/ fad and 30 kg P2Os/fad could be the best treatments for raising
maize production under the conditions of Tag EL -EZZ district according the results of
this investigation. v

INTRODUCTION

Maize (Zea mays L.)is a great importance crop for both human and
animal feeding. It ranks the third position among cereal crops after wheat and
rice. Many factors affect grain yield of maize such as genetic constitution,
fertilization , preceding crops. Maize grown after legume crops produce more
grain than after non — legume crops. This may be due to lower utilization and
more addition of soil available nitrogen by legumes than by cereals (Maccoll,
1990 and Oyer and Touchton, 1990). Seif El- Nasr et a/. (1993) showed that
the values of maize characters grown after faba bean were higher than when
grown after wheat. Hussein et al. (1998) found that sowing maize after
chickpea gave the highest values in plant height, stem diameter, ear leaf
area, ear height, 2-ear plants percentage, ear length, ear diameter, ear
weight, number of rows/ear, number of grains/row, grain yield/ear, shelling
percentage, 100-grain weight and grain yield/fad. Whereas, sowing maize .
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after fodder beet gave the lowest values in all studied characters of maize.
Farghly (2001) showed that the highest values of growth, yield and yield
components characters of maize were obtained from grown maize after faba
bean. Abd EL-All (2002) found that maize preceded by faba been markedly
surpassed those preceded by wheat or sugar beet in growth, yield and its
components.

With respect to the effect of nitrogen fertilizer levels, El - Kassaby
and El-Kalla (1981) and Khedr (1986) reported that plant height, ear length,
100-grain weight and grain yield /fad of maize gradually increased as the rate
of nitrogen was increased up to 120 Kg N/fad. While Salem et al. (1983)
found that plant height, yield and yield components characters of maize were
not significantly increased by increasing nitrogen level. Whereas Badr (1991),
Abusteit (1993), Seif EI-Nasr et a/. (1993) and Awad et al. (1994) reported that
there were increases in growth characters by application of - 75 Kg N/fad.
While more incremental doses did not induce any change in these characters.
They added that, the best yield components were accompanied by the
application of 75 kg N/fad. to 90 kg N/fad. for ear length to 105 kg N/fad. for
100-kernel weight, Younis et al. (1995), El- Far (1996) and Hegazy et al.
(1996) found that, increasing nitrogen levels up to 135 Kg N/fad. produced the
highest grain yield / plant, Hussein et al. (1998) reported thatincreasing
nitrogen level up to 125 Kg N/fad, significantly increased all studied maize
characters. Farghly (2001) found that all growth characters of maize were
increased by increasing nitrogen levels up to 120 kg N/fad.

Many investigators have been reported the response of maize plants
to phosphorus application. In this respect Ashoub et al. (1987) found that
increasing phosphorus fertilizer up to 45 kg P,Os/fad, significantly increased
plant height, ear leaf area, ear iength, ear weight/ plant, 100-grain weight and
grain yield /fad, Salama et al. (1989), Diab et al. (1990), and El-Hamidi et al.
(1990) found that plant height and leaf area were increased with adding
57.5Kg P, Os /fad. They added that, phosphorus application significantly
increased the grain yield as will as weight of 100-grain as the rates of
phosphorus fertilization increased. Finally, Das et al. (1991); Plenet et al.
(1992); El-Far (1996) and Hegazy et al. (1996) showed that leaf area, ear
length, 100-grain weight, and grain yield /fad, were significantly increased by
increasing phosphorus levels. Badawi and El-Moursy (1997) found that
increasing phosphorus rates from 15.5 to 30 kg P,O¢/fad induced favorable
effect on plant height, sar length and grain yield /fad. This werk aimed to
study -the effect of some preceding winter crops, nitrogen and phosphorus
fertilization on growth, yield and yield components of maize.

MATERIALS AND METHODS

Two field trials were conducted at Tag EI-Ezz Agricuitural Research
Station Dakahlia Governorate in 2000 and 2001seasons to study the effect of
some preceding winter crops i.e. faba bean, wheat and sugar beet, four
nitrogen fertilizer levels i.e. 60, 90, 120 and 150 kg N/fad and three
phosphorus fertilizer levels i.e. 0, 15 and 30 kg P,Os /fad. on growth, yield and
yield components of maize (Cv. S.C.10). A combined experiment in a split plot
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design with four replications was used. Each previous crop was evaluated in a
separate experiment. Each one was laid-out in split plot design the main plots
were allocated for nitrogen fertilizer levels. While sub-plots were devoted to
phosphorus fertilizer levels.

Each experiment basic unit mcluded 5 ridges, each of 70 cm apart
and 3.00 m long, composing an area of 10.5 m? (1/ 400 fad).

Concerning the prevnous winter crops, faba been and sugar beet
seeds took place on 25™ October in both seasons. Sowing date of wheat was
on 20" and 18" November in the first and second seasons, respectively.
Normal cultural practices for faba bean, wheat and sugar beet crops were
normally adopted

The r‘grams of maize were sowing on one side of ridge in hills 30 ¢m
apart on 23~ and 25" May in the first and second seasons, respectively.
Plants were thinned to one plant/ hill before the first irrigation to gave 20000
plants/ fad. Phosphorus was applied as Calcium superphosphate (15.5 %
P,0s5) at the aforementioned rates in one dose before the firstirrigation.
Nitrogen fertilization treatments were added in two equal doses in the form of
ammonium nitrate (33.5 %N), at the aforementioned rates in two equal doses
before the first and second irrigation. Potassium sulphate (48 % K;0) at a rate
of 50 kg/fad, was applied in two split doses,1/2 with super phosphate and 1/2
at grain formation

Soil analysis:

Samples of soil were collected from the surface layer ( 0-30 cm ) after
harvesting winter crops in the two seasons. The samples were analyzed for
estimating nitrate according to Kieldahi method as described by Jakson
(1958), available P according to Olsen et al. (1954), and K was determined by
flame photometrically using E.E.L flame photometer as mentioned by
Richards (1945). The field soil was clay in texture and available N, P, and K
are presented in Table 1.

Table (1): Available N, P and K (ppm) and pH of soil after faba bean,
wheat and sugar beet in 2000 and 2001 seasons.

: Before After preceding crops
C;:::ry\::igl preceding | Fababeen | Wheat Sugar beet
crops 2000 | 2001 | 2000 | 2001 | 2000 | 2001
N 28 ppm 41 37 30 28 26 24
P 9.0 ppm 120 | 118 | 115 | 114 | 112 11.1
K 200 ppm 207 | 220 | 200 | 210 | 188 180
PH 8.0 8.0 8.0 8.0 8.1 8.0 7.9

Studied characters:

A- Growth characters:

1- Plant height (cm)

2- Stem diameter (mm)

3- Leaf area of topmost ear (cm?): It was calculated by the foIIowmg equation:
a= | x w x 0.75, according to ( Stickler, 1964)

where :a = leaf area, | = leaf length ,w = maximum width of leaf

B- Yield components:
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At harvest time, ten guarded plants were taken at random from the

middie FOWS Of 88ch VERMEnts 10 GEleming e foiowng d8ia

1- Ear length (cm).

2- Ear diameter (mm).

3 -Number of rows / ear.

4 - Number of grains / row.

5 - Grain yield / plant (g).

6 - Hundred grain weight (g).

7- Plants carried two ears percentage.
8 -Shelling percentage.

C -Grain yield (ardab / fad):
It was determined from the weight of grains adjusted to 15.5 %

moisture content of the three central ridges of each plot and converted to
ardab/fad.

Obtained data were subjected to the statistical analysis as the usual
technique of analysis of variance (ANOVA) of the combined analysis in split
plot design as mentioned by Gomez and Gomez (1984). The treatment
means were compared using the least significant difference (LSD) procedure.

RESULTS AND DISCUSSION

1 - Effect of preceding winter crops

Data presented in Tables (2, 3 and 4) show the effect of preceding
winter crops on growth, yield and yield components of maize during 2000 and
2001 seasons. Results clear that the all estimated characters were
significantly affected by the preceding crops in both seasons, except leaf area
of topmost ear. Maize preceded by faba bean was superior in all the studied
characters as compared with those preceded by wheat or sugar beet. Wheat
as winter preceding crop came in the second rank after faba been, whereas
sugar beet ranked the third in this concern. The superiority of faba bean as a
preceding crop to maize than wheat and sugar beet could be attributed to the
favourable effect of legume crops in improving the physical, chemical and
biological properties of the soil. Planting maize after faba bean resuited in an
increase in grain yield/fad at arate of 5.6 and 14.6% in the first season and
were 6.4 and 15.5 % in the second season compared with those preceded by
wheat and sugar beet, respectively. The increase in maize grain yield when
planted after faba been may be due to the residual effect of N-fixed
biologically by the preceding legume crop. These results were coincided with
those obtained by Maccoll (1990), Oyer and Touchton 1990}, Seif El- Nasr et
al. (1993), Hussein et al. (1998), Farghly (2001) and Abd EL-AIll (2002).

2- Effect of N-fertilizer levels:

Nitrogen fertilizer levels had significant effect on all the studied
characters (Tables 2, 3 and 4). Raising nitrogen fertilizer levels from 60 to 150
kg N/ fad led to increasing in values of plant height, stem diameter, leaf area
of topmost ear, ear length and diameter, number of rows/ear, number of
grains/row, grain Yyield/plant, 100-grain weight, plants carried two ears
percentage as well as shelling percentage and grain yield/fad in both

seasons.
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Table 2: Averages of plant henght (cm), stem diameter (mm), leaf area of
topmost ear (cm) and ear length (cm) as affected by
preceding winter crops, nitrogen and phosphorous fertilizer

levels in 2000 and 2001 seasons.

Characters| Plant height | Stem diameter ] tL eaf area of Ear length
opmost ear
(em) (mm) (em?) (em)
Treatments 555772001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2004
Preceding winter crops:

Fababeen | 2879 | 2836 | 20.6 20.3 | 694.9 | 540.2 | 206 | 20.1
Wheat 282.9 | 2786 | 194 189 | 660.2 | 520.1 | 19.8 19.2
Sugar 276.6 | 2739 19 18.4 | 640.9 | 506.7 | 19.4 19.0
F-test L g ol L 2 ) el NS' N.S‘ ik el

LSD at5%. | 1.47 278 | 0.05 | 0.20 - - 0.11 0.19

N-fertilizer levels (kg N/fad):
60 274.7 | 2715 | 179 16.9 | 5973 | 4711 | 17.2 16.6
a0 2806 | 2769 | 19.6 18.9 | 665.5 | 5106 | 189 18.4
120 2859 | 2818 | 203 | 20.1 | 689.4 | 548.7 | 21.2 | 20.8
150 288.6 | 284.6 | 20.7 | 208 | 709.1 | 558.9 | 223 | 22.1
F'test Lo d L2 L 2 ] e o e ol h
LSD at 5% 1.15 1.60 | 0.13 020 | 432 | 223 | 011 | 0.15
Phosphorus fertilizer levels (kg P;Os/fad):
0 280.7 | 277.3 | 19.2 18.8 l 648.1 | 513.2 | 19.2 18.8
15 2826 | 2788 | 19.7 19.2 [ 670.1 [ 524.8 | 20.1 19.6
30 284.1 | 2801 | 20.0 19.6 | 677.7 1'529.1 | 205 | 20.0
F F'test ') *te e "k w "k ) ')
LSD at 5% 0.70 1.31 0.12 0.87 3.39 L 326 | 0.10 | 0.12
Interaction:
AxB NS NS NS ** i NS NS NS
AxC [ NS NS NS NS NS NS NS NS
BxC NS NS NS NS NS NS NS NS
| AxBxC LNS NS | NS | NS | NS NS | NS | Ns

The increase of growth characters (plant height, stem diameter, leaf area of
topmost ear) by adding nitrogen might be attributed to stimulating effect of
nitrogen on the meristematic activity of the maize piant. Grain yield of maize
/fad was related to yield component characters. So, there was a consistent
and remarkable increase in maize grain yield by increasing a level of nitrogen
fertilizer up to 150 kg N/fad in both seasons. Increasing nitrogen levels from
60 to 90 to 120 up to 150 kg N/fad significantly increased maize grain yield
from 18.1 to 20.1, 22.7 and 24.5 ardab/fad in the first season and from 16.6 to
18.8, 22.0 and 23.3 ardab/fad in the second season. The increase in grain
yield /fad may be afttributed to the role of nitrogen in activation of the growth
and hence increasing yield components. Similar results were obtained by El-
Kassaby and El- Kalla (1981), Khedr (1986), Younis et al. (1995), El- Far
(1996), Hegazy et al. (1996), Hussein et al. (1998) and Farghly (2001).
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Table 3: Averages of ear diameter (mm), number of rows/ear, number of
grainsirow and grain yield/plant (g) as affected by preceding
winter crops, nitrogen and phosphorous fertilizer levels in 2000
and 2001 seasons.
Characters| Ear diameter No. of rows No. of grains Grain yield
{mm) lear Irow Iplant (g)
Treatments | 2000 | 2001 | 2000 [ 2001 | 2000 | 2001 | 2000 | 2001 |

Preceding winter crops:
Faba been 46.3 | 44.2 13.2 13.0 485 | 458 | 1781 | 173.2
Wheat 411 40.8 | 129 12.8 442 | 424 | 1658 | 159.7
Sugar 40.4 39.9 12.7 12.6 39.5 383 | 1572 | 1521
F'test R 4 L] el e ik doh wedr i
LSD at 5% 0.22 1.04 0.11 0.07 1.59 0.32 0.68 1.27

N-fertilizer levels (kg N/fad):

60 39.3 | 371 12.4 12.2 37.4 359 | 139.7 | 1339
90 42.1 40.6 12.7 124 40.1 39.5 | 158.6 | 152.9
120 438 | 428 13.3 13.1 469 | 449 | 176.7 | 1718
150 453 | 46.1 13.6 13.5 519 | 49.6 | 193.0 | 1879
F.test wh ke *h e i wh L2 d i

LSDat5% | 0.31 1.20 0.10 0.07 1.38 | 0.22 1.42 1.10
Phosphorus fertilizer levels (kg P;Os/fad):

0 415 404 12.8 12.6 42.9 41.0 | 154.3 | 149.3

15 42.8 41.5 13.0 12.8 | 44.6 42.7 | 1716 | 1659

30 43.7 43.1 13.1 12.9 44.7 43.7 | 175.2 | 170.0
F.test ot i - i N S g 1] -l i

LSD at 5% 0.14 1.02 0.06 0.05 -- 0.12 1.04 0.93

Interaction:

AxB NS NS NS NS NS NS b b
AxC NS NS NS NS NS NS NS NS
BxC NS NS NS NS NS NS b e

AxBxC | NS | NS | NS | NS | NS | NS | NS | Ns

3- Effect of phosphorus fertilizer levels:

Data in Tables (2, 3 and 4) show the effect of phosphorous fertilizer
levels on growth and productivity of maize in both seasons. Resuits clear that
phosphorous fertilizer levels had significant effects on plant height, stem
diameter, leaf area of topmost ear, ear length, ear diameter, number of
rows/ear, grain vield/nlant and 100-grain weight, nlantc carried twe 2ars
percentage ‘as. well as shelling percentage and grain yield /fad in both
seasons and ndmber of grains /row in the second season. The increasing of
phosphorous fertilizér- levels from 0 to 30 kg P,Os /fad increased all studied
traits as compared with those of the control in both seasons. These increases
may be attributed to the effect of phosphorus on plant growth and
consequently to the efficiency of the roots in absorbing various nutrients.
Adding 30 kg P,Os /fad produced the maximum grain yield (21.9 and 20.9
ardab/fad) in the first and second seasons, respectively. The increase in grain
yield of maize due to high dose of phosphorous fertilizer application could be
attributed to the higher photosynthesis and translocated rate of
photosynthates from leaves to ears and grains. These resuits are in harmony
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with those obtained by Ashoub et al. (1987), Salama et al. (1989), Diab et al.
(1990), El-Hamidi et a/. (1990), Das et al. (1991), Plenet et al. (1992), EI- Far
(1996), Hegazy et al. (1996) and Badawi and E)-Moursy (1997).

Table 4: Averages of 100-grain weight (g), plants carried two ears %,
shelling % and grain yield ardab/fad as affected by preceding
winter crops, nitrogen and phosphorous fertilizer levels in

2000 and 2001 seasons.

Characters 100-grain Plants carried . Grain yield
wei -lg1t )} two ears % Sheliing % (ardab* / fad
Treatments | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001
| Preceding winter crops:
Fababeen | 415 | 39.9 [ 272 | 249 | 824 | 817 | 228 | 216

Wheat 40.2 | 379 | 244 | 223 | 812 | 805 | 216 | 203

| Sugar 37.3 36.4 22.7 19.8 80.6 80.0 19.9 18.7
F‘test dede i Wi b i *W L L .l L 1

LSDat5% | 0.74 | Q.15 | 0.22 0.21 018 | 013 { 0.09 | 0.10
N-fertilizer levels (kg N/fad):

60 36.0 [ 337 [ 217 [ 193 | 805 | 796 | 181 [ 166
90 38.5 36.9 23.8 21.4 81.1 } 80.3 20.1 18.8
120 40.9 39.7 25.8 23.6 81.6 80.8 22.7 22.0
150 43.0 41.9 27.6 25.0 82.3 81.7 24.5 23.3
F'test =3 i e 'es i wr i e

LSD at 5% 0.86 0.16 0.20 0.13 0.14 0.11 0.08 0.10
Phosphorus fertilizer levels (kg P;Os/fad):

0 38.2 369 | 244 22.0 81.1 80.3 | 20.6 19.4
15 40.3 | 384 24.8 224 814 | 806 | 214 20.3
30 40.5 3.0 | 250 22.6 816 | 809 | 219 20.9

F.test i -l i i e hd hid L

LSDat5% | 068 012 | 0.80 008 | 0.1 0.12 | 0.08 L0.0B

Interaction:

A x B NS i Lid wd NS NS i W
AxC NS | NS | NS | NS | NS | NS | NS | NS
BxC NS | NS | NS | NS | NS | NS | NS | NS
| AxBxC | NS | NS | NS | NS | NS | NS | NS | Ns

* Ardab = 140 kg of shelled grains.

4- Interaction effects:

Tables (5 and 6) show that grain yield / plant, plants carried two ears
percentage and grain yield ardab/fad of maize were significantly influenced by
the interaction between preceding crops and nitrogen fertilizer levels in 2000
and 2001 seasons, leaf area of topmost ear in the first season and stem
diameter and 100-grain weight in the second season. Planting maize after
faba bean and adding 150 kg N /fad recorded the highest values for these
characters, whereas planting maize after sugar beet and adding 60 kg N / fad
was recorded the opposite for these characters. Grain yield / plant of maize
was significantly affected by the interaction between nitrogen and phosphorus
fertilizer levels in the first and second seasons as shown in Table (6). The
highest value for this character was obtained by application 150 kg N and 30
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kg P,Os /fad, whereas the lowest value was obtained by application 60 kg N/

Iad with unfertiized of phosphorous fertiizer in Dot 88agons.

It could be concluded that the highest grain yield of maize could be
obtained by planting faba bean as preceding crops and fertilizing maize plants
with 150 kg N/ fad and 30 kg P,Os / fad in this district according the results of

the present investigation.

Table 5: Stem diameter (cm), ear leaf area of topmost ear (cm?), 100-
grain weight, grain yield/plant (g), plants carried two ears %
and grain yield/fad as affected by the interaction between
preceding crops and nitrogen fertilizer levels in 2000 and

2001 seasons.

100-

Nitrogen )dif:::t‘er %::;z‘:fe:r' grain | Grainyield | Plants carried | Grain yield

fertilizer (mm) €m?) weight | /plant (g) two ears % (ardab/fad)

_ levels (kg {9

Preceding cropsl  Nfad) [ 2001 2000 2001 [2000] 2001 | 2000 | 2001 | 2000 | 2001
80 18.5 619.2 354 [1458] 1410 | 244 | 221 | 194 | 183 |
90 20.3 589.6 386 11698 1641 | 261 | 240 | 217 | 204 |
Faba been 120 | 211 | 7238 | 42.0 |189.1] 1851 | 27.0 | 259 | 240 | 234
150 21.4 747.2 43.8_|207.7] 202.5 | 301 | 27.5 | 257 | 245

80 16.3 593.3 33:4_1401) 1333 | 21.2 | 189 | 17.8 | 168

Wheat 90 185 662.2 369 |156.7] 1512 | 233 | 213 | 201 | 189
120 19.9 680.2 39.2 |1752| 1687 | 257 | 235 | 22.7 | 22.0 |
150 20.7 704.9 419 [191.2] 1856 | 27.5 | 253 | 244 | 234 |

80 15.9 579.4 323 [1333] 1277 ] 196 | 168 | 17.0 | 149

Sugar beet 20 18.1 644.6 353 |149.3] 1436 | 220 | 190 | 183 | 17.3
120 19.4 664.2 379 |1659] 1616 | 237 | 212 | 21.2 | 206

150 20.2 675.3 40.0 [180.3] 1759 | 25.3 | 223 | 234 | 2241

Pt = o - T ~ = = =

LSD at 5% 0.34 7.48 027 |246] 191 | 034 | 021 | 013 | 1.73

Table 6: Grain yield /plant (g) as affected
nitrogen fertilizer levels and phosphorus fertilizer levels in

2000 and 2001 seasons.

by the Interaction between

Nitrogen fertilizer levels Phosphlc:;;::’sl sfertilizer Grain yield/ plant (g)
{kg N/fad ) (kg P:0s/fad) 2000 2001
0 130.9 124.8
60 15 142.6 136.5 .
39 145.7 140.6
0 143.8 138.5
" 90 15 164.1 158.4
30 168.4 162.1
0 162.5 157.9
120 15 182.0 176.9
30 185.7 180.4
0 180.4 1759 |
150 15 1976 192.1
30 201.1 195.8
Fmt e -e
LSD at 5% 207 1.86
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