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ABSTRACT

Two ficld experiments were successively conducted to study the effect
of applied composted of chicken manure (CCM) and fresh chicken manure
(FCM) as organic N sources, either individually or in mixture with different ratios
of ammonium sulfate ((NH,),50,) as inorganic N source on the growth, yield and
yield traits of maize and wheat as well as some properties of soil. Treatments
included combination of both (NH,),50, and organic N sources. Such treatments
represent ratios of inorganic100%, inorganic 75%+organic25%, inorganic50% +
organic50%, inorganic25% +organic75% and organic100%. The N application
rate in all amended plots was kept at 120 kg/fed. Different parameters were tested
to evaluate the ability of composted or fresh chicken manure to meet N demand
of maize and wheat crops in sandy soil (Ismaillia Agric. Research Station). Some
soil chemical parametlers were monitored; namely on i.e, EC, O.M content,
available P and K after harvest of both maize and wheat plants. Distribution of
NH, —N and NO-N in different soil layers (0-15 cm, 15-30cm and 30-45cm) as
investigated during growth stages for both plants, after (15,30 and 120 or 150
days from planting of maize and wheat, respectively). Some factors which may
affect N- mineralization i.¢., soil temperature, pH and moisture content were also
evaluated.

Incorparation of ammonium sulfate and organic N sources increased the
amounts of soil organic matter content, available P and K in soil and pH valucs
but decreased EC values in soil after maize and wheat harvesting. However, the
magnitude of this effect was more pronounced with the mixture of 75% inorganic
N+CCM25% and inorganic N 50% + FCM350%. However, the organic matter
content increased with increasing the organic N through the applied to
amendment to the soil. On the other hand, both N sources applied caused a
substantial increase in the soil N availability, most of this increase was due to
inorganic N. The release of available N (NH, " and NO5’) from organic sources
was slow, steady and took a long time. The combination between inorganic and
organic N resulted in greater values of NH," and NO; release than those obtained
when each was applied singly, specially afier 30 days from mgize planting. The
results alse indicate that, grain yield of maize and wheat and their concentrations
of N, P, K and protein content were increased by incorporation of inorganic and
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organic N sources. The addition of 75% N in organic form {composted and fresh

chicken manures) and the rest in mineral forms produced almost the same yield of

both maize and wheat plants as in the case of 100% orgaaic N sources.

Key words: composted chicken manure (CCM), Fresh chicken manure (FCM), N
availability, ammonium- N, nitrate-N, maize and wheat yields.

INTRODUCTION

Crop residues and other organic materials which available in farms are
an important component in sustainable cropping systems especially where access
to external inputs such as N fertilizers is limited. Residues in such systems
provide a rich source of nutrients for plants and a readily available source of
organic matter and nutrients particularly N for soils. Management of crop
residues also influences the use efficiency of applied fertilizers and availability of
N to the crops. For example, when good quality (low C/N ratio) residues are
added to the soil, a large amount of N is released during the decomposition
period, thus reducing the use efficiency of added fertilizers (Seneviratne, 2000).
Surface fertilization with chicken manure, which may contain up to 89% N in the
NH," form, can result in losses due to volatilization of NH; or leaching of nitrates
{Beauchamp, 1986). Since the rate of ammonia volatilization is governed by the
partial pressure of ammonia at the soil surface, manures high in NH,*, such as
chicken manure may be subjected to lose ammonia at a correspondingly high rate.
Moreover, Vervoot er al., (1998) found that composting chicken manure Jitter
reduced runoff and leaching of N, but did not reduce soluble P levels in surface
and subsurface runoff. Composting organic wastes does not reduce K availability
when compared to fertilizer K (Wen er o/, 1997). On the other hand, Warman
and Cooper, (2000) showed that compost and chicken manuse amendments may
reduce crop yields compared with NPK fenilization due to limited nutrient
availability, but soil reserves of N, P and K (and other nutrients) will be increased
afier repeated amendment applications. Mineralization and/or release of these
sorted nutrients should result in improvements in crop yields in subsequent years
and the gradual reduction in future application of manure or compost.

Wang et al., (2002) indicated that the livestock waste composts could
Jead to a high nitrate content in deeper soil layer of the carly stage after compost
application and increasing the risk of nitrate pollution in underground water
through leaching in sumsaer. High NH; volatilization rates may occur in the few
hours following land application of organic manure, {Gordon ef al., 2001},

Conditions that affect NH; volatilization include soil physical and
chemical properties, temperature and moisture regime, (Hargrove, 1988). N’
Dayegamiye et al., (1997) siudied five kinds of manure composts and found that
most of them experienced an initial period of fast N mineralization unti labile N
formas from microbial products were exhausted, followed by a period of slow N
mineralization due to their high content of more stable N forms. Tuis
characteristic of compost and manures makes them appropriate for crops
requiring a low, sicady rate of N applied throughout the growing season.
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Soii characteristics, such as pH and nitrification activity, also affect volatilization.
In other word, soit pH in the range of 6 to 8 could influence nitrification rates in
soils, The pH of artificial growth media is known to strongly influence the
activity of nitrifying microorganisms, with maximum growth at pH values in the
range of 7.5 1o 8.2.(Norton, 2000).

Rainfall on wet soil usually decrease volatilization by (1) diluting
surface NFH,", thereby reducing NH; partial pressure, and (2) (ransporting NH,'
deeper into the soil, thereby increasing resistance to volatilization (Whitebead and
Raistrick, 1991). A large percemtage of the N in manure is lost, through NH;
volatilization from animal housing, manure storage facilitics, during and after
manure application. Several studied, which have focused on the factors effect
NH, emission rales, have observed losses to be influenced by the NH; partial
pressure gradient between the mantre surface and the air above by the wetting
and drying of manure, air temperature, soil and manure pH and method of
application (Sommer and Olesen, 2000). The relationship between NH;
volatilization and concentration of NH; in the applied manure appears to
dominate environmental effects immediately afier field apphcauon (Brunke et al.,
1988).

This study was undertaken to compare the effects of three nutrient
sources: a compost made from fresh chicken manure and rice straw, fresh chicken
manure, and mineral NPK fertilizer on crop yield, soil nutrients content, maize
and wheat tissues nutrient content and dynamic changes of available nitrogen in
soil .

MATERIALS AND METHODS

Two successive field experiments were carried out at Ismailia
Agriculture Research Station during summer season 2002 with maize (Zea mays
L., cv Skha 68) and winter season 2002/2003 with wheat (Triticum aestivam L.,
cv Giza 168). Some physwal and chemical characteristics of the studied soil are
shown in Table 1.

Each plot was 3 x 3.5 m% a randomized complete block design with
three replications was used under sprinkier irrigation sysiem. In this experiment
three sources of nitrogen were used: ammonium sulfate (NH,), SO, as inorganic
N source (MF) composted chicken manure (CCM) and fresh chicken manure
(FCM) as organic nitrogen sources. Treatments were applied alone or mixed, at
different ratios, i.e., inorganicl00%, inorganic 75%+organic25%, inorganic50%
+ organic50%, inorganic25% +organic75% and organic100%, 4:0, 3:1, 2:2, 1:3
and 0.4, respectively,

These ratios were calculated based on the recommendations for N
fertilization of maize, (120 unit N/ fed.) and wheat (100 unit N/fed.). The analysis
of compost chicken manure (CCM) and fresh chicken manure (FCM) are shown
in Table 2,
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Table (1): Some physical and chemical characteristics of the experimental

soil
Particle size distribution %
Sand 84.76
Silt 9.24
Clay 6.0
Texture Sand
Chemical properties
CaCO; % 24
pH (1:2.5 soil -water suspension) 7.68
EC dS/m (at 1:5 sqil -waler extract) 0.52
Organic matter % 0.37
Available nutrients (mg.g" )
NHs- N 14.3
NOs- N 2.6
Phosphorus (P05} 17.21
Potassium (K,0) 73.43
Table (2): some characteristics of chicken manure and compost.
Determination Fresh chicken Composted chicken
manure (FCM) manure (CCM)
EC (1:10) 7.08 6.11
pH (1:10) 8.3 7.60
C/N ratio 20.54 16.98
NH, N content (gng_._g ) 376 93
NO;_ N content (mg.g) 59 0.53
Total macro-nutrients {%)
phosphorus 1,70 1.23
Potassium 2.23 2.45

Organic manure was spread over the plots and thoroughly incorporated
into the top 20 cm soil layer, 2 weeks before planting. The soil was slightly
irritated to stabiles good microbial activity for decomposing organic residues in
suitable time before sowing maize (first season), while, in the second season
experiment was carried out to evaluate the residual effect of nitrogen in soil.

Ammonium sulfate was divided into two equal doses; the first was
practiced at the sowing and the second being applied after 35 days from sowing
of mazze (vegetative stage). All treatments received phosphorus a rate of 150 kg
fed. ' superphosphate (15.5 %P,0s5) and potassium at 100 kg fed. " K80, (48 %
K;0). The recommended practices of cultivation were applied till crop maturity,
In the same plots wheat was planted after 15 days of maize harvesting. The same
treatments of mineral fertilizers and common cultivation practices were applied
up to matusity.

After maturity, maize and wheat plants were harvested. The grain weight
and weight of 1000 grain of each plot were recorded. Samples of maize and wheat



Changes In Nitrogen Content In Different Soil Layers.....1419

grains were collected from bulk plot yield, weighed, oven dried at 70°C, ground
and prepared for digest. Also, nutrients N, P and K were determined according to
Chapman and pratt (1961). Protcin percent in the grain was calculated by
multiplying N% by 5.75 according to A.O.A.C. (1980).

During the experimental period of both maize and wheat plants, soil
samples were randomly collected from each treatment at the depth of 0-15, 15-30
and 3045 cm after 15, 30 and 120 or 150 days from sowing of maize and wheat
plants, respectively, to determine soil pH, moisture content and temperature
which affected on the dynamic changes of available nitrogen according to Black
(1965).

After harvesting, surface soil sample (0-15 cm depth) were taken and
subjected to the following determination: EC, organic matter content and
available P and K according to Black (1965).

Obtained results were subjected to Statistical analysis according to
Snedecor and Cochran (1980) and the treatments were compared by using L.S.D.
at 0.05 level of probability.

RESULTS AND DISCUSSION

Effect of orgamnic nitrogen (composted and fresh chicken manure} and
inorganic nitrogen on some 30il characteristics after harvest of both maize
and wheat plants.

Data in Table 3. show that the values representing EC was generally
increased after harvest of both maize and wheat planis as compared to before
cultivation. Similar trends being generally obtained with organmic nitrogen
treatments as compared to mineral fertilizer. Such increascs were dependent,
however, on the concerned treatments; mineral fertilizer 50 % (MF) + fresh
chicken manure (FCM) 50 % was highest values after maize harvested and
composted chicken manure (CCM) 100% treatment after wheat harvested. This
increases ceuld be attributed to release basic cations and ammonia during organic
material decomposition (Pocknee and Sumner, 1997)

It may be worth to mention that values of EC values were slightly lower
afler wheat harvested than that of maize at all treatiments. This lowering of soil
salinity could be due to that the incorporation of organic substances into the soil
creates a good conditions of drainage. Similar results were also obtained by
Abou-Baker and Omar (1996).

Concerning soil organic matter content, data in Table 3. reveal that CCM
and FCM were high in soil O.M after harvested of maize and wheat crops. In
addition, treatments having organic manures were significantly increased as
compared to MF treatment afier harvested of two crops. Consequently, the
incorporated of mineral fertilizers and fresh or composted chicken manure
treatments were superior in organic matter content after mdize and wheat
harvesting, regardless of the rates as compared to MF treatment. Also, the



1420 Annals Of Agric. Sc., Moshtohor, Vol. 42(3), 2004

incorporation of MF at 25% + CCM or FCM at rate of 75% was more effective as
compared to other mixture treatments after maize and wheat harvested. Of course,
variation of organic matter content in soil after wheat harvested was lower than
after maize harvested presumable due to rapid oxidation and decomposition of
organic matter as a result of microorganisms activity (Laila ef ai., 2003),

Table (3); Effect of different nitrogen sources on some chemical properties
of the soil studied after maize and wheat harvested.

Treatments EC Organic Chemically
dS/cm | matter % | available (mg.g")
P | K

e First season (Maize) |
M F 100% (control) [ 0.93 0.29 36.00 109,89
M F 75% and CCM25% 1.33 0.40 90.40 | 131.20
M F 50% and CCM 50% 1.27 0.46 70.00 126.91
MF25% and CCM 75% 1.08 0.54 4880 | 124.18
CCM100% " 1.10 0.65 4016 | 11482
MF75% and FCM 25% 1.08 0.42 96.8¢ | 125.23
MF 50% and FCM 50% 1.62 0.48 8440 | 13235
MF 25% and FCM 75% 0.80 0.51 7420 | 127.16
FCM 100% ) 1.13 0.61 59.60 121.84
L.S.D 5% 0.42 0.13 2.58 5.24

______________________________ Sccond scason (wheat) |
M F 100% {control) 0.80 0.23 15.87 78.82
M F 75% and CCM25% 0.62 0.31 20.93 92.75
M F 50% and CCM 50% 0.84 0.35 2040 | 89.87
MF 25% and CCM 75% 0.90 0.42 17.87 | 91.67
CCM100% 1.00 0.45 17.07 | 75.99
MF 75% and FCM 25% 0.60 033 2040 | 94.97
MF 50% and FCM 50% 0.73 ¢.39 2240 | 9748
MF 25% and FCM 75% 0.78 0.45 1940 | 89.31

| FCM 100% 0.75 0.48 18.80 | 82.60
L.S.D 5% 0.08 0.10 1.45 3.12

" MF = Mineral fertilizer CCM= Composted chicken manure FCM= Iresh chicken manure

With respect to chemically available phosphorus and potassium in soil
after harvested of two crops (Table, 3) data indicated that, mixture of inorganic
and organic fertilizers were effective positively and significantly on the available
P and K as compared to addition these fertilizers separately. This could be
attributed to organic acids resulting from the metabolic breakdown of organic
materials form complexes with the inorganic phosphate and potassium. Thus,
phosphorus is more readily available to higher plants. Similar results were
obtained by EI-Emam (1999) and Laila (2001). Consequently, the addition of
MF75% +CCM 25% and MF 50% +FCM 50% were superior for available P ad
K as compared to other treatments afler maize and wheat harvesting, respectively,
as well as MF50% + FCM 50% was higher in soil after wheat harvesting for both
P and K nutrients.
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In sandy soil with low organic matter, K can be leached. The
application of composted manure to soil is one mechanism that is thought to
reduce volatilization ¢rosion leaching losses of nutrients. The composting of
chicken manure can convert unstable material to a well-stabilized, humidified
substance (Mondini ef al., 1996).

Nitrogen status in soil
Some factors which explain variation in nitrogen fluxes

Distribution of N through soil profile are influenced by several factors
such as temperature, moisture content and pH in soil. Such factors were measured
during the growth period of maize and wheat at the depths of 0-15¢m, 15-30cm
and 30-45cm) after 15,30 and 120 or 150 days from planting of maize and wheat,
respectively, to explain variations in NH; fluxes.

With regard to soil temperature, during growth stages of maize and
wheat crops, data in Table (4) indicated that mean values of soil temperature were
fluctuated between 22.0 °C -30. 6 °C for maize and 16.0 °C -36.6 °C for wheat at
different depths. Also, data reveal that soil temperature decreased with depth for
two crops at different stages. Sommer and Olesen (2000) found that up to 50% of
nitrogen losses from applied manures can occur within 3h. It has been suggested
that manure spreading in the evening can reduce NH3 losses compared to mid-
day spreading. It is postulated that mid-day applications result in increased losses
due to higher temperatures.

Regarding soil moisture content, obtained values were generally low in
maize growth (not more than 4.41); their average value was slightly affected with
soil depth and with plant growth progress. Relatively different trend was
encountered in wheat growth, such values were decreased with plant growth and
increased with soil depth. This decrease may be due to high temperature of both
soil and air which to increased evaporation (at summer season) . The slightly high
soil moisture during growth of wheat plants (winter season) was probably due to
water interception by the organic residues. This result confirmed by Whitead and
Raistrick (1991) and Rochette ef al., (2001).

With respect to pH values of the studied soil samples, during the growth
stages of both maize and wheat (Table (4)). They tended to be alkaline. They
differed within range of 7.70 to 8.22 and although being gencrally higher in
deeper profile layers. Increasing soil pH following organic manure addition can
be partly attributed to the (1} adsorption of H' ions on the surface of the added
organic materials, {2) development of reducing conditions due to increased
microbial activity during rapid decomposition of the organic matter (3)
displacement of hydroxyl from sesquioxide surface by organic anions (4) addition
of basic cations and (5) production of NH;, during decomposition (Pocknee and
Sumner 1997). Moreover, during decomposition of organic matter release of CO,
thus, the pH values increased due to increased of application the organic matter,
which enhances of volatilization of nitrogen. Also, data reveal that pH values
were almost stable, specially at the surface layer 0-15 ¢m., dhen to be slightly
decreased through growth stages and after harvesting of two crops. Norton (2000}
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reported that nitrification rates in soils are little affected by soil pH. The pH
strongly influenced the activity of nitrifying microorganisms with maximum
growth at pH values in the range of 7.5 to 8.2, part of this effect may be due to the
presence of bicarbonates may found at the higher pH values. Carbonates and
bicarbonates can provide a source of CO; needed for growth of the autotrophic
organisms involved. Also, Kyveryga et al., (2004) showed that, the soil pH within
the range of 6 to 8 must be considered an important factor affecting the risks and
benefits associated with fall applications of anhydrous ammonia under climatic
conditions found in the corn.

Table (4): Mean values of temperatures("C), moisture content (%)and pH
{values) in three depths of soil during growth stages for maize and

wheat crops
Crop
Time of soil Maize crop Wheat crop
sampling *0-15em | 1530 cm | 30-d45¢cm | 0-15cm | 15-30em | 3045 em

Average temperature ("C)
3057 | 2977 | 2943 | 17.50 | 17.17 | 16.60

After 15 days
from planting
After 30 days
from planting
**After
harvesting

28.73 28.2 2770 | 1693 | 16.12 | 16.01

23.37 22.13 2200 | 36.60 | 36.20 35.80
soil moisture content (%)

After 15 days| 43 | 593 | 240 | 1356 | 1452 | 1468
from planting

After 30 days
from planting 2.99 3.62 441 10.29 12.25 12.86

**After
harvesting 278 374 4.04 3.56 4.15 4.56

pH values

After 15 days
from planting 7.70 8.05 8.12 7.49 7.98 8.22

After 30 days

from planting 7.72 7.85 7.92 7.47 8.01 8.12
**After
harvesting
*Depth of soil

* * After 120 and 150 days from planting for maize and wheat plants, respectively.

1.72 7.82 7.95 71.50 7.95 8.12

Mineralization and/or immobilization transformations of N in soil during
decompeosition of applied manures

Nitrogen mineralization and dynamic changes of NH,' - N and NO; - N
in the soil layers could be influenced to a great extent by inorganic and organic
fertilization during growth stages of maize and wheat plants (Figs, 1 and 2). The
concentration of available N initially increased for most of the amended soils
treatments. It reached to the maximum values at 30 days after planting (DAP) and
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declined gradually with the advanced growth stages of maize until harvested (120
DAP). While, for wheat the available nitrogen (NH," and NO;') was decreased
gradually with the advanced growth stages of wheat until harvested (150 DAP).
This is mainly attributed to repeated not of inorganic and organic fertilizers
application in second season to study the residual effect.

Commonly, the content of ammonium is slightly high in upland (0-15
cm) soil because applied nitrogen in the form of (NH,):S0Q, and decomposition of
organic manures (composted chicken manure (CCM) or fresh chicken manure
(FCM)) . Therefore, the changed in the content of ammonium through different
layers (0-15, 15-30 and 30-45 cm) were less conspicuous in ail the treatments
throughout the growth stages of maize and wheat crops (Figs. 1 and 2). For
example, ammonium N content in 30-45 c¢m soil layer ater 120days from
planting of maize crop, was only 17.02 mg.g” after application of mineral
fertilizer (MF)100%, while it was 188.67 mgg' due to application of
MF75%+FCM25% in 0-15 cm after 30 days from planting of maize crop. In the
second season it was 9.33 mg.g" after application of MF100% in 30-45 cm soil
layer after 150days from planting of wheat crop, while, it was 73.83 mg.g"after
application of MF75%+FCm25% in 15-30cm after 15 days from planting of
wheat crop. These results indicated that, ammonium from ammonium sulfate
((NH,,),80.) as inorganic N source was easily transformed to nitrate in the surface
layer which may result in under ground water pollution or in a decrease in the vse
efficiency of N fertilizers due to the leaching of nitrate N to deeper layers of soil..
Since the nutrient contents and the nutrient release from organic manures are
relatively low, so, total or partial substitution of chemical fertilizer N by the
application of organic manures, such as composted of animal wastes, may
decrease the pollution of nitrate in underground water(Hakamata and Hirata,
1997).

Generally, soil NH, -N content which was high in surface layer then
gradually decreased as the depth of soil increased, while, soil NO, -N content was
decreased as the depth of soil increased (Figs., 1and 2). The depletion in available
soil N with continuous cropping is mainly attributed to uptake by plants. In
addition to N losses through different mechanisms particularly N leaching below
the root zone which actively took place in such light textured soils. Data
ittustrated in Figs., 1 and 2 show that, the nitrate content in the layer (0-15c¢m) of
soil was slight lower than other depths during the experiment period under in this
all treatments. For example, nitrate content in 0-15 cm of soil layer, wasll.54
mg.g"and153.33 mg.g" after application of MF 100% afier 15 days from planting
of maize crop and after application of mineral fertilizer (MF)75%+ fresh chicken
manure (FCM) 25% after30 days from planting of maize crop, respectively.
While, it was 4.63 and 58.83 ppm in same soi! layer after application of MF50%
+ (CCM) 50 % and MF75%+ FCM25% afier 150 and 15 days from planting of
wheat crop, respectively.

Also, the resuits showed that nitrate content was high at the early stage
of growth after the application of fresh or composted chicken manure (CCM)
treatments, presumably due to the large amount of N released from the organic
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manures and low absorption of nutrients by plants. On the other hand,
nitrification of NH," has been found to occur rapidly after spreading of organic
manure, (Wang ef al., 2002) . Maximum NOj; content was recorded after 30 and
for 15days from planting of maize and wheat crops, respectively. The treatments
are ranked as follows; MF 50% +FCM50% > MF 25% + FCM75% > MF75%+
CCM 25% > MF50%+CCM50%> MF 100% > MF75%+FCM25% >MF25%+
CCM75%> FCM 100%> CCM100%,

After the first month from planting, except for organic N sources had
high positive effects on the soil NH," -N and NO;™ -N concentrations as compared
to inorganic N and this trend persisted till crop was harvested. A difference
among the organic N sources was obtained in there effects on the availability of
soil N (NH," and NOy) where it was higher in CCM compared to FCM. The
results also, show that available soil N increased gradually with the increase of
the applying rate of inorganic N compared to organic N in their mixtures. This
effect was true and more pronounced for all organic N sources. On the other
hand, the underlying assumption is that nitrification is strongly inhibited by low
temperatures during winter months (wheat season), so fertilization in late fall
instead of early spring does not significantly increase the potential for losses of
the fertilizer N by leaching or denitrification of NO5s when excess water is present
during the fall-through-spring period, (Kyveryge ef al., 2004). Also, the
nitrification process increase with increasing of temperature, thus the ammonium
content is easily transformed to nitrate, Denitrification of NQy is also un-
plausible in this coarse-textured soil because soil water content was generally low
during the experiment, data in Table 4. show Finally, nitrate leaching to lower
soil depths may also have contribuied to the apparent imbalance between NH,"
disappearance and NO5 production,

From the above mentioned results it is quite clear that, the combined
application of organic N with inorganic N in their mixtures caused positive effect
on available N- NH," and NO;" as comparison to the values obtained when they
were added separately. For example, the mixing rate of MF 50% + CCM or FCM
50% has a clear effect on nitrogen mineralization as compared to the other mixing
ratios, except in compost amended soils where the mixing ratio of 3:1 was found
to be superior. Therefore, application of such composted and/or fresh chicken
manure along with chemical fertilizer may be helpful in conserving the fertilizer
N and in assuring its continued availability to subsequent crops. Since microbial
biomass is a potentially available N source whereas humic compounds may prove
to be an important source of N supply over an extended period of time (Azam et
al,, 1985). Soil NH, content was drastically increased by organic manure
addition. However, this effect was short lived since soil NH," content returned to
background levels 10d afier manure addition. In the absence of N uptake by
plants. The NH,' disappearance can be explained by NH; volatilization,
nitrification or immobitization, (Chantigny, ef al., 2001). Ammonia volatilization
was likely small in our case, because the organic manure was incorporated at 19
cm depth which strongly reduces voiatilization.
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Response of maize and wheat to different nitrogen sources.
a. Yields of maize and wheat

As shown in Table (5) maize yield and weight of 1000 grain were,
generally, increased significantly with application of inorganic and organic
nitrogen mixture. These increments were significant compared to mineral
nitrogen {(MF) or organic nitrogen (CCM or FCM) alone. The residual effect on
these treatments on wheat grain yield show the same trend of the direct effect on
maize grains. Application of MF 75% + FCM 25% was generally superior in
grain yields of maize and wheat as compared to the other treatments. However,
this increase reach to 15.24 % for maize and 38.79% for wheat . Obtained data
agree with Metwally, (1994) and EL- Emam, (1999) who mentioned that, the
mixture of nitrogen sources (inorganic and organic) fertilizer were superior than
application of an organic or mineral fertilizer from singly .

Table (5): Maize and wheat yields and weight of 1000 grains as affected by
application of fresh and composted chicken manures and mineral

fertilizer,
Freatments Yield | Duresse | Weght | Increase
- . Ard/ied % of 1000 “%
_pruins

First season (maize)
Mineral fertilizers 100% (control) 18.70 0 (30840 O
Mineral fertilizers 75% and compost 25% 2032 | 866 |333.33| 808
Mineral fertilizers 50% and compost 50% 1978 | 577 131157 103
Mineral fertilizers 25% and compost 75% 1878 | 092 |31132] 095
Compost 100% 18.10 | -3.21 ] 30767 | 0.24
Mineral fertilizers 75% and fresh chickenm. 25% | 2155 | 15.24 | 341.00 | 10.57
Mineral fertilizers 50% and fresh chicken m. 50% 20.61 10.21 | 33770 95
Mineral fertilizers 25% and fresh chickenm.75% | 1935 | 3.47 | 319.50 | 3.59

Chicken manure 100% 1851 | -1.01 [31890| 34

LSD35% 1.03 - 0.76 -
Second season {(Wheat)

Mineral fertilizers 100% (control) 9.82 0 48.03 0

Mineral fertilizers 75% and compost 25% 1201 | 2230 | 4933 | 271
Mineral fertilizers 50% and compost 50% 11.69 | 1904 | 4827 | 049
Mineral fertilizers 25% and compost 75% 10,76 | 957 | 47.03 | -2.12
Compost 100% 945 =377 | 4640 | 339
Mineral fertilizers 75% and fresh chicken m. 25% 13.63 38.79 50.77 570
Mineral fertilizers 50% and fresh chicken m. 50% 12.77 30.04 5005 421
Mineral fertiiizers 25% and fresh chicken m.75% 11.95 21.17 48.67 1.33
fresh chicken manure 100% 1020 | 3.86 | 4850 | 097
LS.D 5% ' 1.12 - 0.69 -

b. Nutrients content (N,P and K) and crude protein.

Data in Table (6) indicate that, NP and K concentration and crude
protein in both maize and wheat were, (1) maximized under treatments of 75%
mineral N fertilizer and 25% fresh chicken manure (2) the entire application of N
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in the minerat form did not differ significantly from the 3:1 mixture of inorganic ;
organic N treatments under both crops and thus both treatments could be ranked
of the same order as a stimulators for N,P and K concentrations. Generally,
significantly increased with the mixture of nitrogen Sources (inorganic and
organic forms). However, the incorporated of mineral fertilizer with composted
(CCM) or fresh chicken manures (FCM) at different ratios positively affecied
nutrients content and crude protein of both maize and wheat plants. Also, applied
nitrogen sources at ratio of MF 75% + CCM or FCM 25% and MF 50% + CCM
or FCM 50% were better than other mixture treatments as compared to
application of the organic form only. These results show that the application of
75% organic N form and the rest in the mineral form ((NH,);50.) produce almost
the same yield approximately as in the case of 100% organic N sources (CCM or
FCM). On the other hand, chemical fertilizers of N supplied a greater proportion
of nutrients concentration in maize and wheat crops than any organic N when
applied alone . This mean that, N requirements of maize and wheat crops in sandy
so0il can not be met by the separate applications of any organic N examined .
Therefore, these finding made it clear that even with organic N application, a
chemical N fertilizer such as ammonium sulfate Metwally (1994) and El - Emam
(1999) confirmed these results.

Table (6): Effect of different sources of nitrogen on some nutrient
concentrations in maize and wheat crops
Concentration % | Crude

Treatments N [ P | K | protein
oo First season (Maize) ]
Mineral fertilizers 100% (control) 3171064 1126 [ 1823

Mineral fertilizers 75% and compost 25% | 3.12 | 0.58 { 1.38 17.94
Mineral fertilizers 50% and compost 50% | 3.01 | 0.63 | 110 17.31
Mineral fertilizers 25% and compost 75% | 2.53 { 0.57 | 0.96 13.39
Compost 100% 2,193 0551133 12.59
Mineral fertilizers 75% and fresh chicken m. 25% | 3.23 | 0.58 | 1.30 18.57
Mineral fertillzers 50% and fresh chicken . 50% 1 3.17 | 0.60 | 1.57 18.23
Mineral fertilizers 25% and fresh chicken m.75% | 281 | 0.52 | 1.17 16.16

fresh chicken manure 100% 2.46 | 0.55 1 1.41 14.15
| LS.D5% A 06810051025 127 |
............................. Second season (Wheaty |
Mineral fertilizers 100% (control) 302103571947 1736

Mineral fertilizers 75% and compost 25% 2741042 | 1.69 15.76
Mineral fertilizers 50% and compost 50% | 2.69 ] 039 [ 1.64 | 1547
Mineral fertilizers 25% and compost 75% 2221039 155 12.76
Compost 100% 1871034144 10.75
Mineral fertilizers 75% and fresh chickenm.25% | 3.06 | 0.52 | 1,96 17.59
Mineral fertilizers 50% and fresh chickenm. 50% | 2.85 1 047 | 1.74 16.39
Mineral fertifizers 25% and fresh chickenm.75% { 2.27 | 0.47 | 1.59 13.05
fresh chicken manure 100% 2121039 148 12.19
L.S.D 5% 02110320287 1.01
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Also, the results indicate that, the NP and K concentrations and crude
protein in wheat grains were lower than maize grains at any mixture ratios
application (inorganic : organic). It could be attributed to that the NP and X
relcase from the organic manures mainly occurred in the first month afier
application (Wang ef af., 2001) . Some of the released nutrients from the orgaunic
manure may have leached into the deep soil layers before wheat plants which
absorb a large amount of nutrients, thus leading to a low use efficiency of
nutrients, especially nitrogen released from the organic manure by wheat plants.
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