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Response of Yellow Maize Yield to Preceding Crop
Effect and NP Fertilization Level

E.E.A. EI-Sobky
Agronomy Dept., Fac. Agric., Zagazig Univ., El-Sharkia, Egypt.

HIS STUDY was conducted in the Experimental Farm, Ghazala

Village, Faculty of Agriculture, Zagazig University, El-Sharkia
Governorate, Egypt, during two successive seasons (2014 and 2015).
The study aimed to find out the effect of preceding crop (berseem and
wheat), phosphorus "P" (0, 15.5 and 31 kg P,Os/ fad") and nitrogen
"N" (40, 80 and 120 kg N/ fad) levels on yellow maize yield and its
attributes. The results clearly clarified the possibility of saving N
additions when maize was preceded by berseem than when preceded
by wheat. Though ear length and diameter and the grain set per ear as
expressed in the number of rows per ear, number of grains per row,
number of grains per ear and total yield/ fad were not significantly
increased, however, grain filling as expressed in seed index and grain
weight per ear were significantly increased due to growing maize
after berseem and hence the grain and ears yields per fad, shelling
percentage and harvest index were increased compared with growing
maize after wheat. Regarding P levels effect, the first increment (15.5
P,Os/ fad) was quite enough for increasing grain yield per fad and
almost all of its attributes, where the further increase in P level did not
add any significant increase in this respect. Finally, the grain yield,
ears yield and hence the total yield per fad responded to each N
increment up to 120 kg N/ fad, but, the stover yield responded to only
80 kg N/ fad and hence the harvest index was the highest (41.30 %) at
the lowest N level (40 kg N/ fad). The most frequent first order
interaction between factors under study was that between the
preceding crop and N levels which indicated the need of lower N
level in order to maximize the grain yield per fad when maize was
preceded by berseem compared with after wheat. The grain yield
response to N level was diminishing where 50.8 kg N/ fad were
needed to maximize the grain yield to 3.03 ton/ fad compared with
105.7 kg N/ fad needed to maximize the grain yield to only 2.89 ton/
fad when maize was preceded by berseem and wheat, respectively.

Keywords: Maize, Preceding crop, P, N, Grain yield.

In Egypt, attempts are being devoted to optimize the use of irrigation water
through reducing the rice cultivated area to about one million faddan instead of
twice of this area. Accordingly, the maize (Zea mays L.) cultivated area is
expected to be extended to more than 1.79 million faddan (FAOSTAT, 2014).
This extension dictates growing some of the maize area after wheat and mainly
after berseem. Therefore, studies should focus on the response of maize to the
effects of the preceding crop, i.e. wheat and berseem which occupy most of the
cultivated area during winter. The favourable effects of legumes in enriching soil

“fad = faddan = 4200 m? and ha = 2.4 fad



154 E.E.A. EL-SOBKY

fertility from physical, chemical and biological points of view cannot be denied
and are extensively reported in the literature (Chan & Heenan, 1996; Bagayako et
al., 2000; and Yusuf et al., 2009 and Zivorad et al., 2013). The extensive use of
mineral fertilizers has masked most of the beneficial effects of crop rotation. Karlen
et al. (1994) stated that no amount of mineral fertilizer can be fully compensated for
crop rotation beneficial effects. Grain yield response of maize to applied P was
greater when the preceding crop was maize compared with soybean. This may have
been because of greater net release of P from soil organic matter and crop residues
when the previous crop was soybean (Wortmann et al., 2009). Succession of
grasses in the crop rotation needs enriching soil fertility from plant nutrients and
in particular from N and P.

Several studies have been carried out to find out the response of maize to P
fertilization. Saleem et al. (2003) showed that, maize grain yield was significantly
affected by P levels where the highest yield average was produced at 29 kg P,Os /fad
followed by 25, 33, 21 P,Os /fad and control. Also, Hegazy et al. (1996), Omar (2014),
Salem, (2000), Hussein (2009), Masood et al. ( 2011) and Abd EI-Rheem et al. ( 2015)
showed that, the increase P levels up to 15, 25, 30, 38, 42 and 80 kg P,Os /fad
increased grain yield, biomass and its components. While, Skarlou & Nuhas (1981)
and Mazengia (2011) showed that, application of mineral P was without any
significant effect on maize yield and its attributes.

Mineral fertilization with nitrogen was also reported to increase yield of maize.
Mahama et al. (2016), Shams (2000), El-Murshedy (2002) and Kandil (2013)
reported that, the increase of N level up to 75, 120, 140 and 150 kg N/ fad increased
grain yield and its components i.e. number of rows/ ear, number of grains/ row, 100
kernels weight and grain weight. These increases were attributed to the increase of
yield attributes, i.e. plant height, ears/ plant, ear length and diameter (Ghazy, 2004;
Abd-Alla, 2005; Atia & Mahmoud, 2006; Soliman & Gharib, 2011; El-Azab, 2012;
Darwich, 2013 and Abd EI-Rheem et al., 2015). Synergistic relationship between N
and P may convert relatively unavailable native and residual P to available forms
which are ready for uptake by plants (Ogunlela et al., 2005).

Therefore, the present study was devoted to find out the response of yellow
maize to the effect of the preceding crop (berseem and wheat) under different
levels from P (0, 15.5 and 31 kg P,0s/ fad’) and N (40, 80 and 120 kg N/ fad)
and their interactions.

Materials and Methods

The present study was conducted in the Experimental Station at Ghazala
Village, Fac. Agric., Zagazig Univ., Sharkia Governorate, Egypt (30.11 °N,
31.41 °E) during two successive summer seasons of 2014 and 2015. The study
aimed to find out the effect of preceding crop treatments, phosphorus (P) and
nitrogen (N) fertilization levels on maize yield.
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Studied factors

Preceding crop treatments
1. Berseem (Trifolium alexandrinum L.) (Legume forage crop).
2. Wheat (Triticum aestivum L.) (Spring wheat, bread wheat).

Phosphorus fertilization levels
1. Check.
2.15.5 kg P,0O4/ fad.
3. 31 kg P,0s/ fad.

Nitrogen fertilization levels
1. 40 kg N/ fad.
2. 80 kg N/ fad.
3. 120 kg N/ fad.

Phosphorus as ordinary superphosphate (15.5 % P,0s) was band placed at
planting. Ammonium nitrate (33.5 % N) was partly applied in two splits before
the first and second irrigations at 20 and 34 days after planting (DAP). A split-
split plot design with four replications was used, where the preceding crop
treatments were allocated in the main plots, whereas, P and N levels were
allocated in the first and second order sub plots (17.5 m?), respectively.

Recorded data

Maize yield and yield attributes

At harvest, (120 DAP), the following yield attributes were recorded on ten
maize plants and ears: ear diameter, ear length (cm), rows number per ear (No.),
grains number per row (No.), grains number per ear (calculated), hundred grain
weight (g), shelling percentage (%) and grain weight per ear (g). Also, the
following final yield traits were recorded from the two central ridges: grain yield
(ton/fad): at grain moisture content of 15.5 %, ears yield, total yield, stover yield
(ton/fad) and harvest index (%) i.e., grain to total yield in percentage.

General agronomic practices

Single cross 173 yellow maize cultivar was planted on May 20" in both seasons.
Each sub plot (3.5m x 5m) included 5 ridges 70 cm apart. Seeds were hand sown on
one side of the ridge in hills 25 cm apart. Planting was made after berseem and wheat
as preceding using seeding rate of 10 kg/ fad. Plants were thinned to one plant per
hill (24000 plant/ fad) before the first irrigation (20 DAP) and flood irrigation was
practiced every 14 days. Soil samples were taken from the two preceding crop sites
(berseem and wheat) at a depth of 0 -30 cm before planting to determine soil physical
and chemical properties at the Central Laboratory of Faculty of Agriculture, Zagazig
University, Zagazig, Egypt (Table 1-a).

Statistical analysis

Data were statistically analyzed according to Gomez & Gomez (1984) by
using MSTAT-C (1991) where statistical program Version 2.1 was used for
analysis of variance (ANOVA). A combined analysis was undertaken for the data
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of the two seasons after testing the homogeneity of the experimental errors. Duncan
Multiple range test was used to compare statistical significant differences (Duncan,
1955). In interaction Tables, capital and small letters were used to denote significant
differences among rows and columns means, respectively. Interaction Tables are
provided with response equations to compare the response of maize yield and its
attributes to the increase of N level at the two preceding crop treatments. The response
equations were calculated according to Snedecor & Cochran (1967) using the
orthogonal polynomial Tables. The significance of the linear and quadratic components
of each of equation was tested, then the response could be described as linear (first
order) or quadratic (second order). The predicted maximum averages (Y ma) Which
could have been obtained due to the addition of the predicted maximum N level (Xix)
were calculated according to Neter et al. (1990) as explained by Abdul Galil et al.
(2003) using the following equations:

Y = Yo +b?/4c Xmax = Xo+b/2¢ (u)
where: Yo = Grain yield at the lowest N level i.e. 40 kg N/ fad (ton/ fad).

b = Measures the linear component of the response equation.

¢ = Measures the quadratic component of the response equation.

u = unit of N =40 kg N/ fad.
Climate conditions

Data in Table 1-b show the monthly mean minimum and maximum air temperatures,
relative humidity, wind speed and precipitation during the two maize growing seasons.

TABLEZ1-a. Physical and chemical analyses of the experimental soil sites at 30 cm
depth (average of two seasons).

Preceding C;qrg?trenrc Total N | Available P | Available pH' Texture
crop %) (%) (mgkg™) | K(mgkg™)

Berseem 2.0 0.15 17 140 7.9 Clay
Wheat 1.04 0.05 8.95 148 7.99 Clay

* Soil suspension

TABLE 1-b. Monthly mean minimum and maximum air temperatures, relative
humidity, wind speed and precipitation during the two maize
growing seasons”

Temperature ('C) Relative Wind Precipitation
Month Max. Min. Mean humidity (km/h) (mm)
(%)

2014 season
May 42 25 335 71 13 0.00
June 43 29 36 73 12 0.00
July 39 31 35 82 10 0.00
August 38 32 35 83 10 0.00
September 39 28 335 74 9 0.00

2015 season
May 44 27 35.5 76.4 10 0.00
June 40 28 34 77.4 10 0.00
July 41 30 35.5 85.2 8 0.00
August 42 33 37.5 80.9 10 0.00
September 39 33 36 78.7 10 0.00

“http:// www.wunderground.com
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Results and Discussion
Maize grain yield attributes
Ear length and diameter
Preceding crop effect: Ear length and diameter were not significantly
affected by varying the preceding crop in both seasons. However, the combined
analysis detected significant increase in ear diameter of maize grown after
berseem (Table 2).

TABLE 2. Ear length and diameter of maize as affected by preceding crop treatments,
phosphorus and nitrogen fertilization levels and their interactions in both
seasons and their combined.

Main effects and Ear length (cm) Ear diameter (cm)
interactions 2014 2015 Comb. 2014 2015 Comb.
Preceding crop treatments (C)

Berseem 17.81 17.96 17.88 4.60 4,58 4.59
Wheat 17.68 17.75 17.71 4.35 4.36 4.36
F-test N.S. N.S. N.S. N.S. N.S. *x
Phosphorus level (P):

Check 17.46 17.48 17.47b 441b 441 441b
15.5 kg P,0Os/ fad 17.97 18.23 18.10a 452 a 451 452a
31 kg P,0s/ fad 17.80 17.84 17.82a 450a 4.49 450a
F.test N.S. N.S. * *x N.S. **
Nitrogen level (N):

40 kg N/ fad 16.75b | 16.90b | 16.83b 441c 442b 442c
80 kg N/ fad 18.18a | 18.22a | 18.20a | 4.49b 4.48a 449b
120 kg N/ fad 18.30a | 18.44a | 1837a | 4.52a 452a 452a
Ftest **k *% *% *% *% *%
Interactions:

CxP N.S. N.S. N.S. N.S. N.S. N.S.
CxN b N.S. | **(2-a) i N.S. | **(2-c)
PxN *x N.S. | **(2-b) * N.S. N.S.

* FF

and N.S. indicate statistically significant at 0.05 and 0.01 levels and
insignificancy of differences, respectively.

Phosphorus level effect: Ear length was not significantly affected by P level
in both seasons, however, the combined analysis detected significant increase
due to addition of P at either levels which had at par averages. This significant
effect was observed in ear diameter in the first season and the combined of both
seasons (Table 2). These results refer to the need of maize plants to added P at
only the lower level, i.e. 15.5 kg P,Os/ fad where the further increase in P level
did not add a significant increase in either length or ear diameter. These results
are in harmony with those obtained by Hegazy et al. (1996), Saleem et al. (2003)
and Omar (2014), while, not in accordance with those reported by Hussein
(2009), Masood et al. (2011) and Abd EI-Rheem et al. (2015) as they reported
more response to added P than that observed herein.

Nitrogen level effect: In both seasons and their combined, the increase of N
level to 80 or 120 kg N/ fad produced at par significant increase in ear length,
which was also observed in ear diameter in the second season. However, ear
diameter in the first season and the combined analysis detected consistent
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significant increase with each increase in N level up to the addition of 120 kg N/
fad (Table 2). These results indicated that ear diameter was more affected by
increasing N level than ear length. Similar findings were reported by Ghazy
(2004), Abd-Alla (2005), Atia & Mahmoud (2006), Soliman & Gharib (2011), El-
Azab (2012), Darwich (2013) and Abd EI-Rheem et al. (2015).

Interaction effect:Significant interaction effects were observed to affect both
ear length and ear diameter. According to the combined analysis, ear length was
significantly affected by C x N and P x N interactions (Tables 2-a and 2-b). Ear
diameter was significantly affected only by C x N interaction (Table 2-c).
Regarding ear length (Table 2-a) it was significantly increased by adding 80 kg
N/ fad when maize was grown after berseem, while the further increase in N
level to 120 kg N/ fad brought significant increase in ear length of maize grown
after wheat. The response equation predicated possible maximization of ear
length to 18.49 and 18.79 cm due to predicated maximum additions of 50.73 and
100 kg N/ fad, respectively. These results are quite interesting as they clearly
indicate the need of lower N level in order to maximize ear length after berseem
than after wheat. These results refer to more availability of N in fields of
berseem than fields of wheat (Table 1-a). This effect was observed in ear
diameter (Table 2-c) but, further indicate more need of N up to 153.3 kg N/ fad
after wheat compared with only 53.33 kg N/ fad after berseem. Ear length was
also affected by the N x P interaction as shown in Table (2-b). In the check P
plots, each N increment produced a significant increase in ear length, however,
in the P fertilized plots with either P levels, no significant increase in ear length
could be detected beyond the addition of 80 kg N/ fad. This effect was clearly
indicted by the response equations, where the predicted N level which could
have been used to maximize ear length was consistently decreased as the level of
P fertilization was increased. It seems possible that added P and its level increase
might have had made N more available to maize plants. This effect could be
physiological effect due to the role of P in enhancing root multiplication and
extension and hence more root ramification and thereby more N availability for
uptake. Therefore, the higher the P level, the lower N level needed to maximize
ear length.

TABLE 2-a. Ear length (cm) of maize as affected by preceding crop treatments and
N level interaction (combined data).

Preceding crop N level % Xmax
treatments 40 kg 80 kg 120 kg Y=a+bx-cx (cnr;:; kg N/
N/fad | N/fad | N/fad fad
B A A
Berseem 1717+208x-082x | 18.49 | 50.73
1717 a 18.43a 18.05b
C B A
Wheat 1648+185x—037x | 18.79 | 100.0
16.48 b 17.96 b 18.70 a
Y max: Predicted maximum average Ximax: Predicted maximum N level
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TABLE 2-b. Ear length (cm) of maize as affected by P level and N level interaction
(combined data).

N level . Y xmax

P level 40 kg 80 kg 120 kg Y=a+bx—-cx (—Cmﬁ; kg N/

N/ fad N/ fad N/ fad fad
C B A

Check 5030 T 7740 | Boaa 16.03+212x-040% | 18.79 | 104.4
B A A

155kgP,0d fad —=—=——T—e=e—T 75505 17.13+217x-072%° | 18.77 | 60.28

31 kg P,0s/ fad B A AB 17.32+160x-066X° | 18.29 | 487

9r 17.32a | 18.26ab | 17.89p | oo 00X M ' '
Y max: Predicted maximum average Kimax: predicted maximum N level

TABLE 2-c . Ear diameter (cm) of maize as affected by preceding crop treatments
and N level interaction (combined data).

Preceding crop N level - o | Vi | B

treatments 40 kg 80kg [ 120kg | ¥=a+bx-cx’ | rs kg N/
N/ fad N/ fad N/ fad fad

Berseem A A A 456+0.08x—003x° | 4.61 53.33
456 a 4.61a 4.60 a

Wheat ¢ B A 427+012x-002x | 4.49 | 1533
427hb 437b 444 b

Y mex: Predicted maximum average Xinex: predicted maximum N level

Number of grains per ear

Preceding crop effect: The preceding crop did not reflect any significant effect
on number of rows per ear, humber of grain per row and hence the number of
grains per ear. This was observed in the two seasons and their combined (Table 3).
These results refer to similar grain set per ear as ear length and ear diameter were
not significantly affected by varying the preceding crop though ear diameter was
significantly thicker after berseem than after wheat as was detected by the
combined analysis (Table 2). These results are not in accordance with those
reported by Bagayako et al. (2000) and Yusuf et al. (2009) and Zivorad et al.
(2013) as they reported that, cropping sequence with legume crops might reduce
mineral fertilizer requirements of succeeding non- legume crops and increase crop
yield.

Phosphorus level effect: In both seasons and their combined analysis, the
number of rows per ear was not significantly increased due to the increase of P
level. However, the combined analysis detected significant increase in humber of
grains per row due to the addition of the first P increment. This was reflected in
number of grains per ear was observed in the first season and the combined
analysis (Table 3). These results indicate that, the increase of ear length and
diameter due to the increase of P level (Table 2) was reflected in number of grains
per row and hence number of grains per ear but only due to the addition of the first
P increment, where the further increase of P level did not add any significant
increase to the number of grains per row or per ear. Similar results were reported
by Mazengia (2011), who showed that, mineral P fertilization was without any
significant effect on maize yield attributes. But, these results are not in accordance
with those reported by Hegazy et al. (1996), Salem (2000), Hussein (2009), Masood
etal. (2011), Omar (2014) and Abd EI-Rheem et al. (2015).
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Nitrogen level effect:The first N increment resulted in a significant increase
in each of rows number per ear and number of grains per row. However, number
of grains per ear continued to increase significantly due to each N increase up to
the addition of 120 kg N/ fad (Table 3). This could be attributed to the increase
of ear diameter which was significantly increased with each increase in N level
(Table 2). These results are in harmony with those obtained by Shams (2000), El-
Murshedy (2002), Soliman & Gharib (2011), El-Azab (2012), Kandil (2013) and
Mahama et al. (2016).

Interaction effect: The combined analysis detected significant C x N
interaction in number of grains per ear as shown in Table (3-a). It is quite clear
that number of grains per ear continued to increase significantly up to the
addition of 120 kg N/ fad after wheat, but failed to increase significantly beyond
the addition of 80 kg N/ fad after berseem. This effect was observed in the both
ear length (Table 2-a) and as well as in ear diameter (Table 2-c) and hence could
account for the results obtained herein regarding the number of grains per ear.
These results were formerly discussed and obviously cleared that, the soil of the
experiment site after berseem was more enriched by available soil N (Table 1-a)
which in turn saved the use of mineral N as indicated by the response equations
where only 51.13kg N/ fad were needed to maximize the number of grains of ear
to 611.9 grain after berseem compared with 96.06 kg N/ fad needed to maximize
this number to 612.5 grain after wheat.

TABLE 3-a. Number of grains per ear of maize as affected by preceding crop
treatments and N level interaction (combined data).

Preceding N level . % Xmax
crop 40kg | 80kg | 120kg | Y=a+bx—cX (—,\lm?ax) kg N/
treatments N/fad | N/fad | N/fad ) fad
B A A
Berseem 5853 | 605421 53493 5585+836x-327% | 611.9 | 51.13
C B A
Wheat 51300 | 57862 | 60973 5130+829x—173X | 612.5 | 96.06
Y max: Predicted maximum average Ximax: predicted maximum N level

Grain weight and grain yield per fad

Preceding crop effect: In the first season and the combined analysis of both
seasons, the seed index and shelling percentage were significantly increased after
berseem compared with these traits averages after wheat. This was in turn
reflected in the grain weight per ear and finally in the grain yield per fad as
indicated by the combined analysis (Table 4). These results could be attributed to
the increase of seed index and shelling percentage as neither the ear length and
diameter (Table 2) or the number of grains per ear (Table 3) was increased
significantly due to growing maize after berseem. The data further indicated that,
the favorable effect of berseem was gained by maize during their grain filling
rather than earlier during grain set where the number of grains per ear did not
vary significantly due to varying the preceding crop. Similar results were reported
by Yusuf et al. (2009) and Zivorad et al. (2013).
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Phosphorus level effect: Addition of the first P increment recorded the
highest averages of grain yield per fad as well as 100-grain weight and grain
weight per ear (Table 4). However, the highest shelling percentage was obtained
due to the addition of the highest P level as indicated by a significant effect in
only the first season. Similar significant effects were observed in all yield
attributes as observed in Tables 2 and 3. These results are in harmony with those
obtained by Salem (2000), Saleem et al. (2003), Hussein (2009), Masood et al.
(2011), Omar (2014) and Abd EI-Rheem et al. (2015).

Nitrogen level effect: The first N increment produced significant increase in
grain yield attributes but, the combined analysis detected consistent significant
increase in grain yield/ fad due to each N increment up to the addition of 120 kg
N/ fad reflecting the trend observed in the first season (Table 4). Similar
significant effects were reported by EI-Murshedy (2002), Soliman & Gharib
(2011), El-Azab (2012), Kandil (2013) and Mahama et al. (2016).

Interaction effect: Significant interaction effects were detected to affect the
grain yield/ fad and some of its attributes in both seasons. The combined analysis
indicated clear significant interaction effect between the preceding crop and N
levels as observed in grain yield per fad and all of its attributes. As far as the
effect of C x N interaction on grain yield per fad (Table 4-d) and Fig.1, the first
N increment was quite enough to increase the yield average after berseem, but
the second N increment was still badly needed to maximize this average after
wheat. The response equations showed diminishing increase in grain yield with
increasing N level after berseem or after wheat. However, these quadratic
equations detected maximum N levels of 105.7 kg N/ fad after wheat compared
with only 50.83 kg N/ fad after berseem in order to maximize yield averages to
2.89 and 3.03 ton/ fad, respectively.

These effects were also observed in seed index, grain weight per ear as
shown in Tables (4-a) and (4-c), respectively. Seed index was significantly
affected by the N x P interaction (Table 4-b) where no particular trend could be
detected from these results as higher predicted N levels were needed when the
level of P was increased in order to maximize seed index to lower averages.
According to these results, and in particular the grain yield per fad the only
significant interaction was that between the preceding crop and N level which
clearly indicate an increase in soil fertility level, most probably from available N,
where about 50 % of N level could be saved when maize was preceded by
berseem than by wheat (Table 4-d). Veenstra et al. (2007) showed that, winter
legume cover crops can improve physical soil properties, reduce soil erosion,
conserve soil water, recycle plant nutrients, and increase crop yield potential and
soil productivity.

Egypt. J. Agron.38, 2 (2016)



164

E.E.A. EL-SOBKY

TABLE 4-a. 100-grain weight (g) of maize as affected by preceding crop treatments
and N level interaction (combined data).

. N level o Knax
frgterggrﬁs COPI™20kg | 80kg |120kg| Y=a+bx—cx ‘—E% kg N/
N/fad | N/fad | N/fad g fad
A A B
Berseem 559321 30332 156582 2993+148x—108x | 30.44 | 27.44
B A A
Wheat 13765 (o erg| 277 +345%-129% | 2808 | 5349

Y max: Predicted maximum average

Kimax: Predicted maximum N level

TABLE 4-b. 100-grain weight (g) of maize as affected by P level and N level
interaction (combined data).

N level A % Knax
P level 40 kg 80kg | 120kg | Y=a+bx-cx? —('“—;‘X kg N/
N/fad | N/fad | N/fad g fad
B A B
Check 57335 T8 1 57773 2733+342x-16X | 29.16 | 42.75
155 kg B A B
POy fad | 27803 | 30204 | 28308 | 2/0+46x-22X | 3029 | 4187
31 kg A A A
moJfad | 28375 [ 27955 [ 25063 2832+061x—024%2 | 27.93 | 50.83

Y max: Predicted maximum average

Ximax: Predicted maximum N level

TABLE 4-c. Grain weight per ear (g) of maize as affected by preceding crop
treatments and N level interaction (combined data).

Preceding N level % Kax
crop 40kg | 80kg | 120kg | Y=a+bx—cx? | =D& | kg N/
treatments N/fad | N/fad N/ fad © fad
Berseem B A AB 1667 +198x—88x% | 177.8 45.0
166.7a | 177.7a | 171.1a ) ' ) ) )
Wheat B A A 1200+267x—65X | 156.4 | 82.15
129.0b | 149.2b | 156.4b ' ' ’ ) '

Y max: Predicted maximum average

Ximax: Predicted maximum N level

TABLE 4-d. Grain yield (ton/ fad) of maize as affected by preceding crop treatments
and N level interaction (combined data).

N level % X

i —max Zsmax
frgmrr‘gscr‘)p 40kg | 80kg klzl(\’l | Y=atbx-cxt | ton/ | kgN/

N/fad | N/fad ?a d fad | fad

B A A

Berseem 5642 3012 1 290a 264+061x-024x | 3.03 50.83
Wheat ¢ B A1 16+056x-0112 | 2.89 | 1057

2.16b | 261b [285a |~ ) ' : :

Y max: Predicted maximum average
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357 9 =264+061x-024x 0 =216+0.56x-0.11%
3 -
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; 1 =a=Wheat
-
%05

0 T ' T T ' T 1

40kgN/ 508kgN/ 80kgN/ 105.7kgN/ 120kgN/
fad fad fad fad fad
Nlevel (kg/ fad)

Fig. 1. Respone of maize yield (ton/ fad) to the interaction effect between preceding
crop and N fertililzation level (combined data)

Ears, stover and total yields and harvest index

Preceding crop effect: The preceding crop was without significant effect on
ears and total yields per fad, however, the combined analysis showed that, the
ears yield per fad was significantly increased after berseem compared with that
after wheat (Table 5). In the first season and the combined analysis, stover yield
was higher after wheat compared with after berseem. Therefore, harvest index
was higher after berseem compared with after wheat. These results are in

accordance with those reported by Bagayako et al. (2000) and Yusuf et al. (2009)
and Zivorad et al. (2013).

Phosphorus level effect: In the first season and the combined analysis of both
seasons, ear and stover as well as total yield per fad were increased due to the
addition of the first P increment, but, the second increment failed to add a further
significant increase (Table 5). However, in both seasons and their combined
analysis, harvest index was not significantly increased due to the increase of P
level. The failure of the second P increment to increase either the grain or stover
yield per fad was observed also in all yield attributes (Tables 2-4) and could be
attributed to the high soil fertility level from P after berseem (Table 1-a). Similar
significant effects were reported by Saleem et al. (2003), Hussein (2009), Masood
etal. (2011), Omar (2014) and Abd EI-Rheem et al. (2015).
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Nitrogen level effect: Each increase in N level was reflected in a
significant increase in ears and total yields per fad up to the addition of 120
kg N/ fad in the first season and the combined analysis, but, the second N
increment failed to increase stover yield significantly though it evidently
increased the ears yield per fad, possibly due to increase of grain yield per
fad (Table 5). However, the combined analysis detected significant decrease
in harvest index due to the increase of N level to 80 or 120 kg N/ fad which
produced at par significant decrease in harvest index. Similar results were
reported by Shams (2000), EI-Murshedy (2002), Abd-Alla (2005), Soliman
& Gharib (2011), Darwich (2013), Abd EI-Rheem et al. (2015) and Mahama
et al. (2016).

Interaction effect: According to the combined analysis ears, stover and
total yields per fad were significantly affected by C x N interaction (Tables
5-a, 5-b and 5-c). The ears yield (Table 5-a) and total yield (Table 5-c)
continued to increase significantly due to each increase in N level when
maize was preceded by wheat, but, the second N increment failed to increase
it when maize was preceded by berseem. The response equations predicted
maximum ears yield of 3.71 and 3.77 ton per fad due to predicted additions
of 56.49 and 110.8 kg N/ fad, respectively. A look in Table 5-c regarding this
interaction effect on total yield per fad showed linearity in the increase of
total yield due to the increase of N level when maize was preceded by wheat,
however, quadratic increase when maize was preceded by berseem. The
response equations predicted maximum total yield of 7.49 ton per fad due to
a predicted addition of 55.56 kg N/ fad.

Table 5-b shows the interaction effect of C x N on stover yield/ fad
according to the combined analysis. The stover yield failed to increase
significantly due to any increase in N level when maize preceded by
berseem, but however, was significantly increased due to the increase of N
level up to 120 kg N per fad when maize was preceded by wheat.
Interestingly, the response of stover yield per fad was quadratic after
berseem but however linear after wheat where 54.58 kg N/ fad were enough
to maximize the stover yield to 3.80 ton/ fad after berseem but however, 120
kg N/ fad were not yet enough to maximize it after wheat.

Acknowledgement: The author is grateful to Prof. Dr. Ahmed A. Abdul Galil,
Professor of Agronomy, Faculty of Agriculture, Zagazig University for his
continuous help, valuable suggestions, encouragement and for revising this

paper.
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TABLE 5-a. Ears yield (ton/ fad) of maize as affected by preceding crop treatments and
N level interaction (combined data).

N level Y% X
i —max Zsmax
?rZE;t;c]iéggscrop 40kg | 80kg klzl(\Jl ;| Y=at+bx—c x2 | ton/ | kgN/
N/fad | N/fad ?a q fad | fad
B A A
Berseem TRE TR EGT 314+081x-029% | 3.71 | 56.49
Wheat ¢ B A 277+072x-013¢ | 3.77 110.8
cd 2.77b | 3.36b | 369a | </ ' '
Y mex: predicted maximum average Xinax: predicted maximum N level

TABLE 5-b. Stover yield (ton/ fad) of maize as affected by preceding crop treatments and
N level interaction (combined data).

Preceding — N lI(evel rrerye S o | Yo Xt
'Elr:;tments N(/)fa% 3?fa% 0faélJ CTTTE on/fad kg N/ fad
Berseem 2'73 S 3?2 3 3.\% b 270+161x-059% | 3.80 | 54.58
Wheat 2_15 a 3.?7861 4.082 315+0.38x Linear | Linear

Y max: Predicted maximum average Xinax: predicted maximum N level

TABLE 5-c. Total yield (ton/ fad) of maize as affected by preceding crop treatments
and N level interaction (combined data).

A

1 N IEVEI Xmax lmax
frreif;fgmscmp 40kg | 80kg | 120kg | Y=a+bx—cX¥ | ton/ | kgN/
N/fad | N/fad | N/fad fad fad
Berseem B A A 584+238x-086x | 7.49 55.56
584a | 7.36a | 717b | 7 | ) ) )
Wheat 5.52 a 6.9%1 a 7;\7 a 592+112x Linear | Linear
Y max: Predicted maximum average Ximax: predicted maximum N level
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