Combination Effects of Organic and Mineral Fertilization on Corn (Zea mays)
Macronutrient Concentrations and Yield
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ABSTRACT

Field experiments were conducted at the experimental
farm of the soil salinity and alkalinity laboratory at
Alexandria, Egypt during the growing season (May-
September) in two consecutive years, i.e., 2007-2008 to
assess the agronomic potential of the organic compost thus
obtained for growing maize, and comparing the effect of
this compost supplemented with mineral fertilizer with the
conventional mineral fertilization on maize yield and on
macronutrients concentrations and uptake in the plant
tissues. The results of this study revealed that in all
fertilizers treatments, significant increases in available
macronutrients concentrations in soil were observed in the
minerally and organically amended plots, and there was no
significant difference between mineral and organic plots.
However, the combination between mineral and organic
fertilizers (T10, 25% mineral fertilizer + 75% organic
fertilizer) had the highest value of available macrenutrients
concentrations compared to the other fertilizers
treatments. It is interesting to emphasize that the highest
values of macronutrients concentrations were observed
with combination fertilization (T10) followed by T11(50%
mineral fertilizer+ 50% organic fertilizer) and T12(75%
mineral fertilizer + 25% organic fertilizer). Similarly, the
highest grain and stover dry matter yields were obtained at
the combination of mineral fertilizer by the rate of 25%
and organic fertilizer by the rate of 75%. The increased
values of grain and stover yields at the organic plots and
the plots fertilized with both mineral and organic fertilizers
may be associated with beneficial changes in soil N, P, K
and organic matter dependent soil properties. There were
significant positive relationships - between N uptake,
kg.ha'[R? (1™ season) = 0.94, R? (2™ season) = 0.95], P
uptake, kg.ha™' [R? (1* season) = 0.95, R? (2™ season) =
0.97] and K uptake, kg.ha™' [R? (1" season) = 0.96, R* (2*¢
season) = 0.95] and maize grain yield in the two years. This
study demonstrated that use of combination of organic and
mineral fertilizers in field experiment improved soil
fertility, yields and nutrient concentration in the crops
compared to mineral fertilization,

INTRODUCTION

Nowadays, the amounts of organic wastes produced
by the cattle on intensive livestock farms are significant.
Daberkow and Reichelderfer, (1988) suggested organic
amendments as a method for ‘low input agriculture’ to
achieve sustainability in dry land agriculture, Organic
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inputs are required to ensure that intensive systems do
not threaten the sustainability of land use (Wopereis et
al., 2006). However, small farmers are reluctant to use
organic wastes or composts due to uncertainty as to their
benefits and safety. The combination of the organic
input and supplementary application of mineral
fertilizers NPK has been proposed as a more attractive
management option to solve problems of NPK
deficiency in soil (McCown and Jones, 1992 and
Vanlauwe et al., 1999).

Several works have shown beneficial effects of
organic compost application for crop production. In this
regard, Aggelides and Londra (2000) assessed the
effects of compost produced from municipal solid waste
(MSW) and sewage sludge on soil physical properties.
Borken et al. (2002) studied the effects of compost from
organic household waste on soil properties in degraded
forests. The effects of composted cotton-gin trash and
composted garden waste properties were examined by
Bulluck et al. (2002). Debosz et al. (2002) evaluated the
effects of sewage sludge and household compost on the
physical, chemical and microbiological properties of
soil. Vagstad et al. (2001) studied the effects of paper
sludge compost on barley and wheat crops. Cuevas et al.
(2003) studied the effects of various composted sewage
sludge rates on a maize crop. Stamatiadis et al. (1999)
applied compost from green wastes, cow manure and
spoiled hay to a broccoli field, and Soumare ° et al.
(2003 b) used municipal solid waste compost on soils
with a ryegrass crop. Basso and Ritchie (2005) used
dairy manure compost in maize crop.

The generai aim of this study was to ascertain
whether the organic compost is an appropriate source oI
nutrients to replishment the shortage of mineral
fertilizers. For answering this question, the following
objectives were solved: (i) assessment of the agronomic
potential of the vegetal compost thus obtained for
growing maize, (ii) to compare the effect of this
compost supplemented with mineral fertilizer with the
conventional mineral fertilization on maize yield and on
macronutrients concentrations and uptake in the plant
tissues.
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MATERIALS AND METHODS
Description of Experimental Site:

Field experiments were conducted at the
Experimental Farm of the Soil Salinity and Alkalinity
laboratory, Alexandria, during the growing season
(May-September) in two consecutive years, ( 2007-
2008). This site lies between latitude 31° 2" N, and
longitude 29° 6" E with an elevation of about 2.50 m
below sea level. The annual rainfall averaged 200 mm
and the relative humidity during daytime is about
67.30% at the experimental site. The mean maximum
temperature during August and September ranged
between 30.9°C and 29.6 °C. The soil of the
experimental fields had a clay texture with 431.67 gkg™
clay, 322.33 gkg™' silt and 246 gkg' sand. The soil
physical and chemical properties were determined as
follows:

pH and electrical conductivity (EC):In soil-paste
extract (Richard, 1954);organic matter: by dichromate
oxidation method (Nelson and Sommers, 1982); cation
exchange capacity (CEC): by IM NaOAC method
(Rhoades, 1982); particle size distribution: by the
hydrometer method (Day, 1965); total calcium
carbonate: by means of a calcimeter (Nelson,
1982);available P:using 0.5 M NaHCO; test (Olsen and
Sommers, 1982);available nitrogen: by 2M KCI
(Bremner and Mulvaney, 1982);available potassium:by
IN ammonium acetate method (Knudsen and
Peterson,1982) and bulk density: by clod method
(Tan,1996). The soil physical and chemical properties of
the soil are presented in Table 1.

Experimental Set-up:

The experimental set-up was randomized complete
block design with four replicates and twelve treatments
for different fertilizers sources. Plot size was 3m x 3m.
The treatments included were mineral fertilizer (urea,
superphosphate and potassium sulfate), organic fertilizer
(compost) and combination of mineral and organic
fertilizers. The compost dose was determined by its
nitrogen content, on the basis that it only releases 50 %
of its organic N in the first year of cultivation (Zublena
et al.,, 1996). The doses of compost equivalent to 0,
25%, 50%, 75% and 100% of maize requirements
recommended by Ministry of Agriculture in Egypt.
Characteristics of the used compost are shown in Table
2. Compost was spreaded on the soil surface and
immediately raked evenly for each plot and then
rototilled into the soil to a depth of about 20 cm.
Likewise, mineral fertilizer was applied as a percentage
of recommended rates from Ministry of Agriculture. The
mineral nitrogen fertilizer was applied in two equal
splits before sowing and 21 days after sowing of maize
plants( Zea mays c.v. Single hybride 30K8, white

pioneer). The phosphorus and potassium fertilizers were
applied before sowing. The application of mineral
and/or organic fertilizers to the soil yielded a total of
twelve treatments, T1-T12:

T1: Soil + 0% NPK + 0% compost (control)
T2: Soil + 25% NPK + 0% compost

T3: Soil + 50% NPK + 0% compost

T4: Soil + 75% NPK + 0% compost

T5: Soil + 100% NPK + 0% compost

Té6: Soil + 0% NPK + 25% compost

T7: Soil + 0% NPK + 50% compost

T8: Soil + 0% NPK + 75% compost

T9: Soil + 0% NPK + 100% compost

T10: Soil +25% NPK + 75% compost
T11: Soil + 50% NPK + 50% compost
T12: Soil + 75% NPK + 25% compost
Soil Sampling and Analysis: -

Composite soil sample was collected after fertilizers
application before sowing and after harvesting of maize
plants in first and second seasons, each sample consisted
of a mixture of ten cores randomly collected with an
auger (0-30cm) from each plot, air-dried, ground, then
passed through a 2-mm sieve and analyzed for available
macronutrients: Olsen-P (Olsen and Sommers, 1982);

NH40OAC-K (Knudsen and Peterson, 1982) and
available-N (Bremner and Mulvaney, 1982).

Plant Analysis:

The plants were harvested on September, 15 2007
and 2008. The grain was separated from the rest of the
plant. Plants parts were triple rinsed in deionized water
to remove any adhering particles. The samples were
oven dried at 75 °C for 48 hr and then weighed. Plant
tissues were ground in a stainless steel mill. Sub-
samples of ground plant material were treated with Mg
(NO3),. 6 H;O 50% and distilled water, heated on
hotplate, dry-ashed in a muffle furnace at 450 °C for 6 h.
Ash was dissolved in nitric acid (1:1), diluted to a
constant volume with distilled water and analyzed for
total phosphorus and total potassium. Other sub-samples
were wet-ashed by sulfuric acid and hydrogen peroxide,
diluted to a constant volume with distilled water and
analyzed for total nitrogen (Jones, 2001).

Dry matter production and grain yield are expressed
on dry weight basis. Plant nutrient uptake was calculated
in first and second seasons from the concentrations in
grain and Stover, grain yield and Stover yield.

Statistical Analyses

The one-way analysis of variance (ANOVA) was
carried out to determine the statistical significance of the



Tablel. The main physical and chemical characteristics of the experimental soil in 2007 (means + SD except for pH) §

) Available -N Avallable-P Avallable-K
: d
EC pH CaCO, oM San Site CQuay CEC D GMKQ)  (0.5NNaHCO) (INNH,0AcK)
dsmi! gkg’ Cmol(+) kg’ Kgm® mg kg™ —

1373015 7.80-8.00 70.04£2.56 19.4620.96 246.00+529 322334252 43167569 29.94x1.69  1400+10.00 13.24+0.89 8.55+0.43 122.85+6.43

IData are the means of 4 samples

Table 2. Elemental analysis of the organic compost (dry weight basis {) used in the study (means + SD except for pH)

DTPA-extractable metals
EC pH oc ™ ™ X Av-N N-NH, N-NG, Av-P AvK N
Mn Zn Cr cd Ni Pb Cu .
dsm” * mgky”
2.99:0.18 ’,f‘z‘ 25854039 1984013 0554003 149:006 70176200 S09325T  23.46:4.16  150.3542.56 SOLIZ4I6I  TRI0LI91 2974015 14402078 0762006 15214057 5996161 36724134  13.074297
t Humidity is 26+3%
1 Data are the means of 4 samples
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treatment effects on crop yield, extractable N, P and K,
accumulation of metals, with the Fisher's least
significant difference procedure at a significant level of
0.05 (SAS Institute, 1994). Regression analysis was
employed to determine the relationship between metal
uptake and grain yield of maize plant.

RESULTS AND DISCUSSIONS
Macronutrients in Soil:

Soil Nitrogen: In all fertilizers treatments, significant
increases in Kjeldahl N content were observed in the
minerally and organically amended plots, and there was
no significant difference between mineral and organic
plots (Table 3). However, the combination between
mineral and organic fertilizers (T10, 25% mineral
fertilizer + 75% organic fertilizer) had the highest value
of available nitrogen compared with the other fertilizers
treatments (Table 3). The mineral plots values ranged
between 16.75 and 56.91 mg kg, while for organic
treatments, the available nitrogen content values ranged
between 14.44 and 5693 mg kg' (Table 3).
Furthermore, The N content of mineral and organic
fertilized plots (T10) is about 1.50 the N content of the
mineral fertilized plots (T5) or organic fertilized plots
(T9). In general, the available nitrogen concentrations
significantly increased to the same extent in mineral and
organic fertilized plots (Table 3). In contrast, the
available nitrogen values ranged between 0.29 and 7.25
mg kg in the mineral and organic fertilized plots after
harvest of maize in the first season (Table 3). These
results are in agreement with with other (Drinkwater et
al., 1995 and Herencia et al., 2007). Other authors also
found higher N content in soil amended with organic
and mineral fertilizers than with mineral or organic
fertilizer soils individually(Scheller and Raupp,
2005; Warman, 2005).

It is necessary to indicate that the N applied
through the organic amendment is not immediately
available for plant use. Soil organic N content may
increase slightly because the N in organic amendment
will not fully decompose in one single year (Sims,
1995). Therefore, the higher N contents in plots
fertilized with mineral and organic fertilizers could be
due in part to the nutrient supply with the composts
(Tables 2 and 3). It is important to indicate that the
available N before cultivation of second season showed
the same trend in all treatments of organic fertilizers and
plots fertilized with organic and mineral fertilizers
together(T10-T12)(Table 3).

Soil Phosphorus: The available P content in the mineral
fertilized plots (T2-T5) was significantly higher
compared to the organic ones (T6-T9). The combination
of mineral and organic fertilizers (T10-T12) to supply
sufficient nutrient to the plant (100% of (he

recommended rate for maize in Egypt) showed the
highest values of available phosphorus (32.81- 43.11
mg.kg™"), furthermore, the T10 had the highest value
43.11 mgkg"' among all fertilizer treatments (Table 3).
Levels of P after harvest of maize in the organic
fertilized plots showed greater fluctuations, compared
with mineral plots, which reflect that the plant uptake
exceeded the P fertilizer supply. Also, the same trend
was found in the second season and confirmed the
results_(Table 3). There is considerable evidence in the
literature to suggest that the application of organic
material to soil may increase P solubility (Sanyal and De
Datta, 1991). There are various mechanisms to explain
the increase of available P in our experiments: (i) the
use of organic amendments with a higher P content than
those used in mineral fertilization (Table 2), and (ii) the
decomposition of organic amendments could have
resulted in concentrations of organic acids that
effectively reduced P sorption to the soil and increase P
availability (Laboski and Lamb, 2003). Tisdale et al,,
(1985) in a previous study showed that the OM added
increased the availability of P in calcareous soils,
suggesting that it is due to the increase of microbial
biomass in organic plots. Microbial biomass increases
when organic matter is added to the soil, increasing CO;
release, which forms H,CO; in the soil solution,
resulting in the dissolution of primary P containing
minerals and therefore increasing available P content.
On the other hand, Tan (1998) indicated that P can be
fixed in calcareous soils by forming Ca; (PO,), with Ca
from CaCO;; however, the organic anions from organic
amendments decrease the fixation of P. Numerous
studies have shown that the over-application of P in the
organic form is largely responsible for soil P
accumulation, at values often above crop requirements
(Edmeades, 2003). That is why it is necessary to control
the addition of organic amendment. However, the data
of current study indicated that in slightly calcareous
soils (about 7%) it seems to be more advantageous to
apply these organic fertilizers combined with mineral
fertilizers to reduce use of mineral fertilizers (high-cost)
and improve the availability of P to plants, due to the
high retention of P in this soil type.

Soil Potassium: The values of available K in the
mineral plots were higher than those of the organic plots
(Table 3). The available K in plots fertilized with
organic and mineral fertilizers together approximately
doubled when compared with control. The values in T1-
T5 showed a continuous increase throughout the study
in the two seasons. This result could be due to
increasing the fertilization rate in the two years. It is
interesting to denote that the supply of K is lower with
organic fertilization than mineral fertilization (Table 3).
“T'he results obtained from plots fertilized with mineral



Table 3. Extractable macronutrients in the study soil before cultivation and after harvest of maize plants (means + SD) {

E bl dents, mg kg
1" S 2007 2% s 2008
T K N P
before after before after ' before after before after before after before after
TI 9.551+0.58 6.85 %2037 8541043 6.52 %:0.82 122.85 hi6.43 98.38 £:6.56 10.10'£1.00  $.78%+093 835040 6.68°:0.35 119.77 £5.54 92.64 %15.10
T 16.75%091  8.10 %105 1847069  15.21™£0.74 165.49£5.46 12769 °+5.74 15.41%1.24 479%£1.10  1838%:123 1492116 166.07 816,17 125.88 4713
T3 27295102  1009%:081  21.35%:0.59  14.38%:047 23223 :10.59 173.09 %49.79 27472056  7.93%:088  21.64°:036  12.46°:0.49 233.77 £7.60 175.70 *+6.10
T4 4439°:089 1626133  27.72°:0.47  16.52'+0.46 314.78 %542 233.60°45.03  41.13°¢1.00  854°:1.00 2791%034 [3.73%031  318.10%1039  232.77%%1048
TS $6.91%:1.74  10.12%#2.11  3548°:102  13.01°%143 362611076 243791303 534094259  346%:029  35.62°:0.48 5.49:1.12 361.17°¢11.52  237.30 %1201
T6 144412044  7.86 2061 10134013 7.10%£0.23 130.91 %+2.53 98.02 4279 1495':023  649%:053  1036%0.76  7.59°x0.99 131.33%43.48 95.35 842,54
™ 2549%0.51  1199%043 1911016  13.19°0.13 172.29 %7.50 121.15°%7.99  2339%1.56 662%x142  19377:027  10.25%0.35 172.45 %4.04 116.19 ¢3.07
T8 38.77%1.01 1147%122 2666047 1436%2039  27882°2762 196.79™£7.09  39.82°:1.53  7.44%%]145  2742%0.71 10054067 280.79 *8.40 189.85 %18.13
™ 5693131  899%:226  31.739:051 5.30 *£0.90 32143 %394 190.94 *£3.70 $3.24 410.82 2.53%0.13 34.86 °+0.23 1.04 %:0.79 322.8296.79 193.71 #£7.20
T10 £5.49°2.28 0.29 %40.10 43.1140.79 1.46 %40.65 427.53%18.52 23423%594 87594207  2.47%0.88 $0.63 *£1.51 1.67%0.23 427.89°48.27 233.16 "+5.87
T 82.56%1.15  725%x1.51 35.40%+0.67 1.25 4030 383,05 %747 205.10%10.75  77.44°:038S 2.55%40.94 3979058  0356%:042 .« 385.12%4.9( 212.77%46.10
Ti2 68.39°£1.07  530°:1.08 3281°40.55  6.34%1]1 65 365.18 °15.57 20395%4675  73.69°:135  8.79°:027  34.79°¢162  4.757:034 365.12 °44.35 203.40 4338
LSDyes 199 P37 0.99 132 1.18 1248 232 1.54 1.42 114 12.14 1249

1 Data are the means of 4 samples
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and organic fertilizers (T10, available K was 427.53
mg.kg') indicate that the increase of available K comes
both from the K released from organic amendment and
increasing of K availability after addition of this organic
amendment. Some authors have also shown an increase
in available K after organic amendment to mineral
fertilized plots (Gliessman et al., 1996; Bulluck et al.,
2002; Edmeades, 2003). These results were confirmed
in the second year, 2008.

Macronutrients Concentrations and Uptake by
Plants

Nitrogen: The N content in the grain and stover of
maize plants in the first and second seasons are shown in
Table 4. Nitrogen concentrations in grains were
significantly increased with increasing of mineral
fertilizer application rates (T2-T5) compared with the
control treatment (T1). Similarly, the N concentrations
in Stover were significantly increased in mineral
fertilized plots. The grain N concentrations of organic
fertilized plots (T6-T9) significantly increased in a
stepwise fashion and the values were close to the values
of mineral fertilized plots. The combination of mineral
and organic fertilizers showed the highest values of N
concentrations in grains and Stover (Table 4) compared
with mineral or organic fertilized plots individually. In
these cases it is interesting to emphasize that generally
the highest values of N were observed with combination
fertilization (T10) followed by T11 and T12 (Table 4).
These results were confirmed in the second season.
Other authors found similar results: Phillips et al. (2002)
in bean, Clark et al. (1999) and Colla et al. (2002) in
tomato. Highest N uptake (340.58 kgha') was
measured in first season (Table 5) when also N
concentrations in grains and Stover were recorded at
T10, the combination of mineral fertilizer (25%) and
organic fertilizer (75%) (Table 5). N uptake was
significantly influenced by fertilization treatments
(Table 5).

Phosphorus: Total P content of the grain and Stover of
maize plants is also shown in Table 4. In general, the
grain P concentration was much higher than Stover P in
first and second seasons. There were significant
differences in P concentration in the different parts
between organic and mineral nutrition (Table 4).
Phillips et al. (2002) reported no differences in P
concentration of organically and conventionally
fertilized crops. Colla et al. (2002) and Wszelaki et al.
(2005) reported higher P content in organic than in
minerally fertilized crops. However, other studies
showed higher P concentration with mineral fertilization
compared with organic crops (Warman, 2005).
Furthermore, the values of P concentration were the
highest at the treatment of 25% mineral plus 75%

organic fertilizers(T10) followed by TI11 and TI2,
respectively. The same results were found when the
experiment repeated in the second season (Table 4).

Highest P uptake (166.62, 133.93 and 101.91 kg.ha™)
were measured at T10, T11, and T12, respectively
(Table 5). It is necessary to indicate that the highest P
concentrations in grains and Stover were recorded at the
same treatments. These results are in agreement with
Colla et al., (2002); Wszelaki et al., (2005) and
Herencia et al., (2007).

Potassium: Among the fertilizer treatments; T10 was
the highest value for K concentrations in grain and
stover of maize plants (Table 4). It necessary to report
that the combination between mineral and organic
fertilizers (T10-T12) was much higher the mineral or
organic ones in K concentrations in grain and stover in
each season (Table 4). Similarly, K uptake was
significantly increased with increasing the application
rate of mineral or organic fertilizers (Table 5), but the
plots fertilized with mineral combined with organic
fertilizers showed the highest values of K uptake in first
and second seasons. Other authors found similar results:
Haase et al.,(2007) in potato, Gil et al.,(2008) in maize
and Dordas (2009) in wheat.

Dry Matter Accumulation and Partitioning

Dry matter accumulation and partitioning into
different plant parts (grain and stover) were significantly
different between the fertilization treatments used in this
study (Fig.1). The highest value of grain dry matter
(6156.67 kg.ha!) was found at the treatment of mineral
(25%) and organic (75%) fertilizers in the first season
(Fig.1A) and second season (Fig.1C). Similarly, the
stover dry matter yield was significantly influenced by
fertilization treatment and the highest values of stover
dry matter yield were recorded(7713.67 and 7983.33
kg.ha") in first and second seasons, respectively at
combination of mineral fertilizer by the rate of 25% and
organic fertilizer by the rate of 75%. The increased
values of grain and Stover yields at the organic plots and
the plots fertilized with both mineral and organic
fertilizers may be associated with beneficial changes in
soil N, P, K and soil organic matter and organic matter
dependent soil properties ( Liebhardt et al.,1989).

Figure 2 depicts macronutrients uptake versus maize
grain yield as determined for treatment in 2007 and
2008. There were significant positive relationships
between N uptake, kg.ha'[R? (1* season) = 0.94, R? (2™
season) = 0.95], P uptake, kg.ha”! [R2 (1* season) =
0.95, R? (2™ season) = 0.97] and K uptake, kg.ha' [R2
(1* season) = 0.96, R? (2™ season) = 0.95] and maize
grain yield in the two years (Fig.2). Similar results were
obtained for maize in the north-central USA
(Dobermann and Cassman, 2002).



Table 4. N, P and K concentrations in grains and stover of maize plants (g.kg’ ') as affected by fertilization (means + SD) }

1" Season,2007 2™ Season, 2008
N P K N P K
Grain
Tl 1.31%0.13 2.1290.13 11.50 '+0.64 1.510.17 1.255+0.13 13.07'£0.12
T2 4.5340.09 3.50 2£0.02 16.621+0.35 5.16'+0.27 3.69 '+0.37 18.35x1.59
T3 8.42%:0.10 7.26 '40.28 21.11 %0.13 9.84 3+0.43 10.14 %+0.16 23.02%+0.78
T4 13.59 %0.13 11.39 °£0.55 26.90 40.19 15.59 °£0.13 15.35%40.46 28.95 '40.13
TS 16.78 %40.38 16.53 “£0.55 33.58 9+0.60 18.74 %£0.49 21.72%40.52 35.46 910.53
T6 2.777+0.48 3.62%40.30 15.04 £+0.10 5.10'+0.97 2.661+:0.46 16.07 +0.06
7 6.56 ":0.07 6.01%£0.15 19.701+0.27 7.15%20.46 10.395+0.43 21.61 '40.79
)] 11.52 %0.07 12.20 *+0.28 25.37 20.30 12.19 4049 18.20 '+0.30 27.10%0.27
T9 16.71 °40.10 17.20°¢1.43 31.94 °+0.24 18.42%40.52 22.63 *+0.59 33.41 °10.44
T10 26.92 %034 22.96 %+0.16 44.65 +0.46 26.51 *+0.44 28.01 *40.25 46.72 %+0.50
Tl 23.61 °+0.91 19.12 °+0.30 39.98 °+0.82 24.37%10.37 23.74%+0.47 40.68°+2.21
T12 21.37%0.15 15.21 %+0.09 38.19 °+0.44 20.58 °£0.44 20.399+0.88 3891 °1.13
LSDg s 0.57 0.85 0.72 0.80 0.77 1.39
Stover
T1 0.74£0.06 0.35 %:0.01 23.92"+0.17 2.61'£0.16 0.28 '40.03 25.59"+0.30
T2 5.44°40.12 0.83 '£0.07 29.80 %:0.46 7.07 %0.45 0.91 °+0.05 30.71 %0.54
T3 9.39 40.13 1.27 *+0.06 3825 °10.49 1043 +0.18 1.55 4+0.09 38.68 '+0.49
T4 13.10 °0.45 1.83 4+0.09 45.12%0.17 15.42°:0.20 2.11 °+0.05 46.78 *10.61
TS 18.05 “£0.34 2.11 °:0.03 52.40°t1.11 20.16 °£0.44 3.15 90,07 53.36 +1.09
T6 4.57'40.12 0.73 %40.04 28.76 %+0.51 5.45520.12 0.83 %£0.04 30.40 &0.53
T7 7.8258:021 1.09 °+0.08 35.7240.33 10.14 %40.55 1.09 8£0.06 37.40 +0.40
T8 12.76 °:0.38 1.85 +0.07 44.1520.99 15.11 °20.52 2.20°+0.08 45.07°20.08
T9 14.85 ¢+0.31 2.86°+0.09 52.73 °20.54 18.83 4+0.41 3.64°10.12 54.49 °20.48
T10 22.01%+0.59 3.18%40.11 60.15 “£1.00 23.71%40.38 4.42%40.06 61.77%40.68
T11 20.77°+0.38 2.83°:0.09 59.13 %£1.00 21.56 °20.07 4.05 °+0.07 59.46 °+2.31
TI12 18.55 °£1.08 227°:0.42 57.49 °+0.55 20.16 °£0.82 3.12410.10 58.75°+0.50
LSDy s 0.53 0.23 1.15 0.70 0.12 1.45

$Data are the means of 4 samples
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Table 5. N, P and K uptake by maize plants (k&ha") as affected by fertilization (means + SD) 1

Macroautrients uptake kg.ba™
Treatment 1* Season,2007 2™ Season, 2008
N P K N P K
T1 3.9414033 4.10%0.31 77.83%40.44 9284028 26914019 88.52'42.04
T 26.60 “40.59 9.06*20.35 131.19%42.38 34.50"+1.29 9.85 4035 140.83 14 53
T3 60.81%1.37 23.88%0.69 21392%3.26 70.16 “1.31 32.72%40.75 225.60 '+6.73
T4 104.49°£2 40 40,84 40.56 304.73 £1.66 122.39+1.05 52.74%0.46 321.31 &1.61
TS 179.17 %5.20 85.89'44.97 45257 °+15.22 203.79%£5.93 116.68 *+4.09 475.47 *£10.50
T6 18.34 '+0.70 8.13%40.66 111.58 238 25.87 '+1.21 7101091 123.95 %3.77
™ 45.99%:0.41 19.72%40.33 183.29 42,11 59.08%+328 32.49%40.38 205.04'+4 85
TS 101.33 %£1.38 45.2040.77 308.12 42.99 124.18 °+5.36 65.47 1052 343.76 '+5.19
9 183.78414.50 112.37°49.81 501.95%1.17 205.74%+4.80 133.99°43.95 496.43 “13.00
T10 340.78 +8.74 166.623.11 753.19%15.88 340.11%11.10 194.50%7.22 758.89 *£19.59
Ti1 298.58 °£5.39 133.93 %2.15 690.46%:13.88 294.25 *+4.89 156.92 +0.94 670.72 %+7.49
T12 252.38°40.68 10191444 44 625.02°46.23 251.59°46.38 125.53 %4:4.67 626.9811.49
LSDees 622 6.09 13.36 831 5.13 13.99
3 Data are the means of 4 samples
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Fig. 1. Effects of mineral and organic fertilizers on grain and stover dry matter yields of
maize plant in two consecutive seasons. Values followed by the same letter in the same
parameter are not statistically different according to the Fisher's least significant difference
procedure at a significant level of 0.05(n=4)
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Fig. 2. Relationships between maize grain yield and plant N, P and K accumulations at
harvest in the two consecutive seasons
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CONCLUSION

Application of organic compost could be a mean of
correcting the low organic matter content of most
Egyptian agricultural soils, which would mean an
improvement in their fertility. Moreover, the results
confirmed that the organic compost could be a good
substitute for the conventionally used basal fertilization
for maize, because it was successfully applied as a
fertilizer combined with additional mineral fertilizers to
complete the overall needs for crops with high
requirements, in this case maize. The grain and stover
yields in plots fertilized with organic compost combined
with mineral fertilizers were the highest values among
all fertilizers treatments. Moreover, there were an
increase in the N, P and K contents of the harvested
grains and stover, indicating the fertilizing value of the
compost. This compost, therefore, is a good basal
fertilizer for maize growing. Its application improved
the chemical properties and nutrient status of the soil in
relation to the mineral fertilization.

We conclude that it is important to use the organic
fertilizers combined with the mineral fertilizers to
complete the needs of crops. Fundamentaily it is more
important to maintain an adequate content of organic
matter in soil than the theoretical application of a pool
of nutrients, because a soil rich in OM can supply the
necessary nutrients to crops and provide important
fertility benefits.
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