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MAXIMIZING NITROGEN AND WATER USE 
EFFICIENCY UNDER DROUGHT CONDITIONS IN 

EGYPT 
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ABSTRACT 

Nitrogen loss by leaching is considered a major problem, particularly 
under higher N requirement. Consequently, a study was conducted to 
determine the effect of decreasing rates of inorganic nitrogen and 
irrigation scheduling on distribution of both chemically available soil 
nitrogen and soil moisture content as well as grains yield of corn. To test 
this assumption, corn (Zea mays, variety single hybrid 10) was selected 
and four nitrogen treatments were applied at EL-Khatatba area, El-
Monofia, Egypt: (a) Control, 100 kg N/ fed as (NH4 NO3, 33% N), (b) 80 
kg N/fed + compost, (c) 70 kg N/fed + compost and (d) 60 kg N/fed + 
compost. The compost added to the soil at the rate of 2 %.  As well as 
three drip irrigation scheduling were applied with fixed total applied 
water amounts: (1) daily irrigation, (2) three days intervals (every second 
day) and (3) two days intervals (every third days) with 4L/h emitters. 
Chemically available nitrogen and soil water content in the intervals soil 
depths (0-30, 30-60 and 60-90 cm) as well as nitrogen content in plants 
and grains yield were determined. The results indicate that the root zone 
was contain higher moisture with application of daily and two days 
intervals irrigation treatments compared to  three days intervals. 
Application of three days intervals increased water content with the 
increasing soil depth especially with increasing time of experiment. High 
amounts of nitrogen were existing in the upper layer (0-30 cm) of the soil 
and it decreased gradually by going deeper to reach (at 60-90 cm). The 
total cumulative amounts of nitrogen from 0-60-cm depth were sufficient 
level with different treatments. The available nitrogen was 290, 283, 243 
and 202 mg/Kg soil with application of 100 kg N/fed, (80 kg N /fed + 
compost), (70 kg N/fed +compost) and (60 kg N/fed +compost) at 
flowering stage, respectively.  
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Chemically available N levels in the soil were increasing and moving 
downward when soil irrigated three times weekly. Application of 80 Kg N 
/fed combined with compost and two days intervals or daily irrigation 
increased markedly nitrogen content in –corn plant and grain yield of 
corn plants compared with other treatments with respect of irrigation 
scheduling.  
Key words: Nitrogen movement- irrigation scheduling- compost- corn  
grain yield. 

INTRODUCTION 
lobally, fertilizer nitrogen applications are approximately 80 
million tones, with half being applied in developing countries 
(FAO, 1990). It has been estimated that by the year 2025 the 

consumption of nitrogen fertilizer will increase 60 to 90 %, with two-
thirds of this being applied in the developing world (Galloway et al., 
1995). This trend in fertilizer use is mostly driven by the need of 
developing countries to keep food supply up with population growth.  
Efficient  water  use  under irrigation  systems  is  becoming increasingly  
important  especially  in  arid  and  semi-arid regions with  limited water  
resources.  In agricultural practice,  the  sufficient  and  balanced  
application  of  irrigation water and nutrients are  important methodology  
to obtain maximum  yield  per  unit  area.  Sanchez (2000) demonstrated 
that lettuce yield increased in response to water and nitrogen. Steele et 
al., (2000) demonstrated that irrigation water management can be used to 
optimize corn yield, which can decrease the amount of N03-N leached by 
improving N uptake by corn. Nitrogen management practices can be 
developed to minimize adverse impacts on surface and subsurface water, 
while maintaining sufficient yields. On the other hand, excessive 
application of irrigation water and nutrients result in some serious 
problems (Türkmen et al., 2004). The increase in soil moisture that 
results from the initiation of irrigation dissolves excess NO3–N present in 
the soil profile from dryland agriculture and makes it more susceptible to 
leaching (Albus and Knighton, 1998). The increase in mineralization 
rates has been shown to directly affect nutrient leaching (Doran, 1980).  
Minimizing nutrient leaching can be achieved by matching water and 
fertilizer application rates to plant uptake rates. Soil water potential and 

G 
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water content in the vicinity of active roots generally controls the rate of 
water and nutrient uptake by plants. Drip irrigation is an acknowledged 
technique for achieving high efficiencies in water use of crops by wetting 
only a limited part of the root zone (Bresler et al., 1982). Several authors 
have shown that efficiencies might be improved without affecting crop 
yield by decreasing the amount of water leached from the root zone 
through more optimal drip irrigation management (Darusman et al., 
1997). Frequency and emitter discharge determine the variation in soil 
water potential, and consequently, root distribution and plant water uptake 
patterns (Coelho and Or, 1999). Drip irrigation systems allow the 
delivery of N to the area of maximum crop uptake, and match the rate of 
application to the plants' requirements. Drip irrigation systems generally 
consist of emitters that have discharge rates varying from 2 to 8 L/h. In 
semiarid summer climates crop water use is generally 6 to 8 mm/d 
(Coelho and Or, 1996), and water is supplied two or three times a week. 
Therefore the duration of water application is much shorter than the time 
over which plants take up water. Even if the water is supplied on a daily 
basis, a water application rate of 2L/ h delivers the consumptive needs of 
plants in a small fraction of the time over which plants photosynthesize 
and transpire. This means that even for water applications exactly equal to 
plant water needs, part of the water may not be used by the plant and 
would most likely drain below the root zone. Lowering emitter discharge 
rates to as close as possible to plant water uptake rates may reduce these 
percolation losses.  
Organic manures, such as cow dung; poultry manure and crop residues 
can be used as an alternative for the inorganic fertilizers. Nutrients 
contained in organic manures are released more slowly and are stored for 
a longer time in the soil, thereby ensuring a long residual effect (Sharma 
and Mittra, 1991 and Elbordiny, 1996). Improvement of environmental 
conditions and public health as well as the need to reduce costs of 
fertilizing crops are also important reasons for advocating increased use 
of organic materials (Seifritz, 1982).The soil fertility status is improved 
by activating the soil microbial biomass and also improve the water 
holding capacity of the soil; improve the soil structure and the soil 
aeration (Belay et al., 2001). Application of organic manures plays a 
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direct role in plant growth as a source of all necessary macro and 
micronutrients in available forms during mineralization, thereby 
improving both the physical and the biological properties of the soil. 
Also, organic manures decompose to give humus which plays an 
important role in the chemical behaviour of several metals in soils 
through the falvic and humic acid contents, which have the ability to 
retain the metals in complex and chelate forms (Abou El-Magd  et al., 
2006). The objective of this study was to effects of application of compost 
with inorganic fertilizer and scheduling drip irrigation on distribution of 
chemically available nitrogen and water in soil profile and dry grain 
yields of corn.   

MATERIALS AND METHODS 
An experiment was conducted in EL-Khatatba area, El-Monofia, Egypt 
(31° 15- 25-- N latitude and 30° 04- 14-- E longitude). Corn (Zea mays, 
variety single hybrid 10) were chosen to evaluate the effect of N fertilizer 
rate with or without compost and irrigation frequency on soil nitrogen 
following fertilizer-N uptake efficiency and grain yield of corn. Soil 
texture is silt loam (sand 39%, silt 29%, and clay 32%) with a bulk 
density of 1.42 g cm–3 , with a pH of 7.8 (1:2.5 in water), total soluble 
salts in soil paste of 0.47 dS/m, organic matter of 0.22 %, CaCO3 content 
of 3.61% and 20.9 mg/kg available N. In a field experiment, corn was 
planted in May 2008. A split-plot arrangement of the experimental 
treatments was used with irrigation treatments as main plots and N 
fertilization applications as subplots with three replicates (figure, 1). Each 
plot was (15 by 20 m) and included four plant rows (furrow every 0.75 
meter). Only the two central rows were used for sampling. Three drip 
irrigation intervals: (1) daily irrigation with, (2) three days intervals 
(every third days) (commonly applied in the region) and (3) two days 
intervals (every second days). Emitter spacing was every 0.3 m for the 4 
L/h discharge at pressure 1 bar. Total water applied for irrigation was 
similar for all treatments 579 mm in the season. The irrigation applied 
(irrigation time two hours) at  through the drip system was scheduled 
using combined pan evaporation and growth stage based crop coefficient, 
according to recommended irrigation practice for the region table (1).  
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       Fig. 1. Layout irrigation system and experiment treatments. 
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Whereas, the nitrogen and compost treatments were included: (a) Control 
(100 kg N/ fed was applied with out compost as recommended by 
Ministry of Agriculture) as (NH4 NO3, 33% N), (b) 80 unit N/fed + 
compost, (c) 70 unit N/fed + compost and (d) 60 unit N/fed + compost. 
The compost added to the soil at the rate of 2 % (20 ton/ fed by weight,). 
Some characteristics of the compost used are shown in table (2). 
The compost and 30 unit P2O5 /fed were mixed with the soil surface       
(0 – 15 cm layer) 15 days before cultivation. Also, 48 unit K2O /fed as 
K2SO4 was applied with drip irrigation during the season of corn 
agriculture. 
During the growing season, the soil moisture content in different soil 
layers was determined to a depth of 90-cm at 30-cm intervals. Soil 
moisture content was measured in the morning before irrigation.  
Representative surface (0– 30, 30-60 and 60-90 cm) soil samples were 
collected from the treated plots at flowering stage and after corn 
harvesting. Inorganic N was extracted with a 10:1 ratio of 2 M KCl to air-
dry soil. The extract was filtered and NO3–N was determined by steam 
distillation with MgO and Devarda alloy according to the procedure 
described by Keeney and Nelson (1982).  
Representative leaves samples were collected at flowering stage (70 days 
for corn). These samples were analyzed for N content. Crop yield was 
determined for each plot at the end of the growing season. In each plot, 
the plants in 1.0-m length from each central row were cut by hand and the 
dry matter weights of the grains determined after 72 h of drying at 60°C.  
Physical and chemical properties of soil as well as plant residues compost 
were determined according to the standard methods (Black, 1982). The 
dried leaves and grains of plant samples were digested in concentrated 
H2SO4 and H2O2 at 400Co and N was determined in the digested 
materials. 
The PE venturi tube device (1 inch diam and 9 mm throat diam.) was used 
for injection fertilizer in irrigation system. The maximum injection rates 
(under venture level 0.5 m) of the venturi is 462 lph (at pressure 
differential 100%). Figure (2) shows that calibration of the venturi 
(suction rate and pressure gradient). Table 3 presents suction rate of 
venture, inlet pressure and injection flow rate. 
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Table 1: Reference values for crop coefficient (Doorenbos et al., 1977) 
and Reference climatologic data at Sheben El-Knater site 
(Agricultural Climatologic Profiles, 2004-2006)for maize 
crop at different stages of growth.  

Stage Growth stage Month
Crop 

coeff. (kc)
Tmax 
(0c) 

Tmin 
(0c) 

RHmax 
(%) 

RHmin 
(%) 

ET0 

(mm/day) 

1 
Establishment 

(initial) 
May 0.40 33.80 17.76 77.31 25.87 7.70 

June 0.75 35.06 20.16 82.97 33.01 7.04 
2 

Vegetative 
(development)

July(1st 
2wks) 

0.75 34.96 22.14 85.41 32.93 7.47 

3 
Flowering 

 (mid-season) 
July(2nd 
2wks) 

1.15 34.96 22.14 85.41 32.93 7.47 

4 
Yield formation 

(late) 
August 0.85 34.90 22.09 86.80 37.28 6.34 

Tmax= maximum temperature (0c); Tmin=minimum temperature (0c); RHmax= maximum relative 

humidity (%); RHmin= minimum relative humidity (%). 

Table 2. Some characteristics of the applied compost. 
Characteristics Compost 
Bulk density,  g/cm3 0.33 
Moisture content,  % 25.7 
EC (1:10),  dS/m 1.17 
pH (1:10) 7.18 
Organic matter,    % 65.0 
Organic Carbon,%  37.7 
Total  N,    % 1.96 
Total  P, % 1.69 
Total  K, % 0.64 
Ash, % 35.0 
Chemically available, mg.kg-1  
N 986 
P 474 
K 465 
C/N  ratio 19:1 
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Table 3: Suction rate with Throat velocity and injection flow rate   

under different inlet pressure. 
Inlet pressure, 

bar 
Qinj, m3/h 

Throat velocity, 
m/s 

Qasp, l/h 

0.5 2.8 12.1 265 
0.75 3.2 13.9 333 

1 3.5 15.2 402 
1.5 4 17.4 430 
2 4.5 19.5 462 

  
 Crop evapotranspiration (ETc)  was calculated according to (Doorenbos 
et al., 1977). 

)1...(........................................coc KETET ×=  
Where:  
             ETc = crop evapotranspiration (mm/day), 

 ETo = reference evapotranspiration (mm/day) and 
   Kc = crop coefficient. 

Estimating of water requirements from the following equation: 
 

)2.(..............................2.4*)1(** LRIETWR crop += 
Where: 
     W.R = Water requirement, m3/fed,  
     L.R = Leaching requirement (20 %), and 
    I = irrigation interval (allowable intervals between two irrigations), 

(day). 
 

 Nitrogen use efficiency (NUE) was calculated according to the   
following equation: 

)3(
)/(

)/(
−−−−−−−−=

fedkgnitrogenappliedTotal
fedkgyieldTotalNUE  
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Fig. 2. The relation between suction rate of the venturi and different 
pressure  gradients and assembly venturi on the injection unit.   
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RESULTS AND DISCUSSION 

 
Soil moisture content distribution with soil depth. 
The results presented in figure (3a and 3b) indicate that the soil moisture 
content distributions in soil layers was affected by irrigation intervals. The 
overall trend was that the higher moisture content found in the upper 60 
cm layer for long time than the deepest layer (60-90 cm) especially with 
daily irrigation treatment. There was no moisture content change in the 
deeper soil. In the end of the season (Fig. 3b) show that the application of 
three days intervals increased water content in the upper layer in the first 
season. Gradually, soil moisture content increased with the soil depth 
increasing in the end of season with application of three days intervals. 
Whereas, application of two days intervals was increasing moisture 
content in the upper layer in the first season and gradually increased to 60 
cm soil depth in the end of season. While, application of daily irrigation, 
the moisture content increased at depth 30 cm, and remained practically 
constant below that depth through the season. Phene et al., (1991) found 
that in drip irrigation, root length density, and water uptake distributions 
with depth are related to the shape of the specific wetted volume 
generated by the position of the emitter and the irrigation frequency. By 
extension, one can assume that they will be also related to the emitter 
discharge as it also determines the shape of the wetted volume. In fact, 
visual observations on plants from the experimental plots indicated that 
the root system developed under the daily and two days intervals was 
shallower and denser than under the three days intervals. This may be led 
to increase higher density of root hairs and saving adequate nutrients for 
plant growth. 
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Fig. 3a: Relative moisture content distribution with depth for 
different treatments at the end of irrigation intervals. 
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Effect of nitrogen application rate and irrigation scheduling on 
distribution of available soil nitrogen. 
Concerning the chemically available nitrogen through successive layers 
of the soil profile data in table (4) show in general decreased markedly 
with decreasing applied N. High  amounts of nitrogen were existing in the 
upper layer (0-30 cm) of the soil and it decreased gradually with the soil 
depth up to (at 60-90 cm) layer. The considerable amount of nitrogen 
remains can resist at 0-60-cm depth. Application of inorganic nitrogen 
combined with compost decreasing nitrogen movement. For example, the 
levels of available nitrogen, at the 90-cm depth decreased from 200.6 to 
45.1, from 200.6 to 25.3, from 172.5, to 14.1 and from 148.4 to 7.9 mg 
Kg-1 soil, with application of 100 Kg N/fed, (80 kg N /fed + compost), (70 
kg N/fed +compost) and (60 kg N /fed +compost) at flowering stage, 
respectively. Surprisingly, the total cumulative amounts of nitrogen from 
0-60-cm depth were sufficient level with different treatments. The 
available nitrogen was 290, 283, 243 and 202 mg.Kg-1 soil with 
application of 100 kg N /fed, (80 kg N /fed + compost), (70 kg N /fed 
+compost) and (60 kg N /fed +compost) at flowering stage, respectively. 
This is expected since compost is reach with nitrogen and consequently 
increased available nitrogen in soil (table, 1). Moreover, the amount of 
available nitrogen in the soil at the end of the growing season was at a 
sufficient level in all treatments.   
Chemically available N distributions in the soil layers as affected by 
irrigation scheduling are shown in table (4). The differences between 
nitrogen content values in the upper layer were markedly low with 
different treatments. Whereas, the N concentration were lower in the 
deepest layer of the soil irrigated daily compared to other treatments. 
Chemically available N levels in the soil were increasing and moving 
downward when soil irrigated two intervals. The increases in chemically 
available N in the subsurface layers (30-60cm) of the soil irrigated two 
days intervals and three days intervals were 31.6 and 42.6 % than that of 
daily irrigated soil. This may be due to when the hydraulic loading 
increases as decreasing irrigation intervals, the pushing down effect is 
faster along with higher dilution effect. The N concentration in the 
subsurface layer decreased with increasing scheduling of irrigation.  This 
indicated greatest efficacy with daily irrigation in regard to reduce soil N 
loss and higher availability to plants.  
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Effect of nitrogen application rate and irrigation scheduling on 
nitrogen content in corn plants. 

With regard to the effect of rate of inorganic nitrogen application 
and irrigation scheduling on the nitrogen content in corn plants, figure (4) 
reveal that application of 80 kg N /fed combined with compost increased 
markedly nitrogen content of corn plants compared with other treatments 
with respect of irrigation scheduling. The nitrogen content was decreased 
by 1.57% when the inorganic fertilizer was increased from 80 to 100 
kg/fed inorganic nitrogen fertilizer, while it was decreased by 3.03and 
6.86 % when reducing the amount of inorganic fertilizer from 80 to 70 
and 60 kg/fed nitrogen, respectively. 

Figure (4) show that irrigation scheduling into two days intervals or 
daily irrigation led to increase of nitrogen content in corn plants compared 
to three days intervals. Irrespective of nitrogen dose the maximum 
nitrogen content in corn plants was obtained with daily irrigation.   The 
obtained values were 2.83, 2.82 and 2.87 N % with two days intervals, 
three days intervals and daily irrigation, respectively.  
 
 

Table 4. Chemically available N in the studied soils as affected by rate of fertilizer 
application and  irrigation scheduling. 

Two days intervals Three days intervals Daily irrigation 

Rate of nitrogen fertilizer kg.fed-1. 

100 N 80N 70N 60N 100 N 80N 70N 60N 100 N 80N 70N 60N 

Chemically available N mg.Kg-1 soil 

Soil 
depth 
(cm) 

At flowering stage 
0-30 177.6 163.7 157.4 121.1 194.8 200.6 172.5 148.4 223.8 206.3 198.3 152.6 

30-60 88.0 81.8 75.7 73.6 95.4 82.0 70.6 53.6 66.9 62.2 57.5 55.9 
60-90 52.3 37.4 26.0 27.5 45.1 25.3 14.1 7.9 30.3 21.7 15.1 16.0 

 At harvesting stage 
0-30 157.2 102.1 83.7 66.8 126.6 141.8 116.3 107.0 114.9 128.6 105.5 84.1 

30-60 91.2 88.0 63.4 45.6 107.8 71.6 51.5 37.1 103.7 58.1 41.8 30.1 
60-90 63.0 48.4 39.8 21.1 47.4 21.8 15.7 11.3 32.8 25.1 20.7 11.0 



Misr J. Ag. Eng., July  2009 1291 

Effect of nitrogen application rate and irrigation scheduling on corn 
grain yield. 
Data obtained for grains yield of corn are illustrated in figure (5). 
Applying of 80 kg N/fed combined with compost produced relatively 
higher increase in grain yield than those with other treatments for 
example the yields were, 3.63, 3.74, 3.35 and 2.89 ton grain/fed under 
treatments of 100 kg N/fed, 80 kg N/fed combined with compost, 70 kg 
N/fed combined with compost and 60 kg N/fed combined with compost, 
respectively.  Increasing grain yield due to application of 80 Kg of 
inorganic nitrogen fertilizer combined with compost over the control may 
be due to the effect of compost in improving the physical and chemical 
properties of the soil. As well as, organic manures plays a direct role in 
plant growth as a source of all necessary macro and micronutrients in 
available forms during mineralization, (Abou El-Magd  et al., 2006). 
Chung et al., (2000) shown that application of organic manures with an 
adequate amount of chemical N fertilizer gave higher dry matter yield of 
maize.  
Effect of irrigation scheduling on the corn grains yield are presented in 
figure (5). It is clear that increasing intervals of irrigation per week had 
markedly increased the corn grains yield. It is evident that irrigation 
schedule had a significant increase in grains yield regardless of nitrogen 
treatment. The obtained values were 3.74, 3.72 and 3.69 ton /fed with 
daily, two days intervals and three days intervals, respectively. This may 
be due to increasing availability nutrients with increasing irrigation 
intervals as mentioned discussed above. 
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Fig. 5. The effect of fertilizer rate and irrigation scheduling 
on grain corn yield.  
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Figure (6) show the relation between total amount of the grain yield and 
total amount of inorganic nitrogen fertilizer to estimate maximum grains 
yield. The relation can be formulated in the following equations: 

• Under daily irrigation in interval 
y = -0.0011x2 + 0.1988x - 5.012……....(4) 
• Under four times irrigation in interval  

     y = -0.001x2 + 0.1889x - 4.784……..(5) 
• Under three times irrigation in interval 
y = -0.0012x2 + 0.2091x - 5.642 ……...(6) 
where: 
y = grain yield (ton/fed) 
x = amount of inorganic nitrogen fertilizer (kg) (6o ≤ x ≥ 100) 

The relationships indicate that the corn grains yield increased by 
increasing the seasonal applied nitrogen up to 80 kg/fed of the fertilizer, 
and then it decreased thereafter by increasing the nitrogen till 8o kg/fed 
under different intervals. The grains yield was reduced by 10.4, 12 and 
12.7 % for corn crop under daily, two days intervals and three days 
interval, respectively when the fertilizer was reduced from 80 kg/fed to 7o 
kg/fed nitrogen, while it was reduced by 22.7, 23.9 and 25.7 % when 
reducing the fertilizer from 80 kg/fed to 60 kg/fed nitrogen. 
To obtain the maximum yield, the first derivative of the Nitrogen yield 
function equations are set equal zero and solving it. The results are 
presented in table (5) show that the amounts of fertilizer applied for corn 
under daily ,two days intervals and three days interval were, respectively, 
90.36, 94.5  and 87.23  kg/fed which produced the maximum yield of 
3.97, 4.13 and 3.47  ton/fed. The results indicate that increasing intervals 
irrigation decreased amount of inorganic nitrogen applied and maintained 
the plant in conditions as well as those of the daily and two days intervals, 
(Fig. 3 and 4). This can be attributed to the increase in plant growth when 
scheduling irrigation water during growing season which in turn 
contributed more nutrient efficiency as well as plants more healthy as it 
was effect on the reproductive organs. Phene et al., (1991) mentioned 
that high-frequency drip irrigation has also been found to increase potato 
yield. 
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Fig.  6. The relationship between maize grain yield and seasonal 

applied of nitrogen fertilizer under different irrigation intervals. 

 
 
 
 
 
 

Table 5 . The maximum grain yield and amount of inorganic 
nitrogen fertilizer applied for corn crop under 
different irrigation intervals. 

irrigation interval 
Max. yield 
(ton/ fed) 

Nitrogen applied 
(Kg/fed) 

Daily 3.97 90.36 

Two days 4.13 94.5 

Three Days 3.47 87.13 
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CONCLUSION 
The objectives of this study were to the effect of application of compost 
with inorganic fertilizer and scheduling drip irrigation on distribution of 
nitrogen and moisture content in soil profile and dry grain yields of corn.  
Results showed that the irrigation intervals affected on the moisture 
content distributions in soil profile. The overall trend was that the upper 
60 cm layer was more moisture content for long time than the deepest 
layer (60-90 cm) especially with daily irrigation treatment. The main 
noticeable differences between the treatments were that the upper soil 
layer dried less in the daily irrigation treatment and the soil below the root 
zone was contains moisture with daily and two days intervals treatments. 
The application of inorganic nitrogen combined with compost and 
scheduling drip irrigation daily intervals decreasing nitrogen movement 
and improved plant growth. Irrespective of nitrogen dose the maximum 
nitrogen content in corn plants was obtained with daily irrigation. The 
obtained values were 2.82, 2.83 and 2.87 N % with two days intervals, 
three days intervals and daily irrigation, respectively. Increasing grain 
yield due to application of 80 kg of inorganic nitrogen fertilizer combined 
with compost over the control. Irrigation schedule had a significant 
increase in grains yield regardless of nitrogen treatment. The obtained 
values were 3.74, 3.72 and 3.69 ton /fed with daily, two days intervals 
and three days intervals, respectively. The results indicate that increasing 
intervals irrigation decreased amount of inorganic nitrogen applied and 
maintained the plant in conditions as well as those of the daily and three 
days intervals. 
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  الملخص العربى
  فى مصرتحت ظروف الجفاف ة استخدام النيتروجين والماء  ءتعظيم آفا

  ** خالد فران الباجورى– * البردينىمحمود محمد
  

اآبر المشاآل خاصة مع المحاصيل التى تحتاج لكميات آبيرة  فقد النيتروجين بالغسيل  من
ولذلك آان الهدف دراسة نقص آمية الاسمد المعدنية وتقسيم نفس . من الاسمدة النيتروجينية

على توزيع آل من آمية المياه المضافة على عدد اآبر من مرات الرى فى الاسبوع 
النيتروجين الميسر والرطوبة فى القطاع الارضى وانعكاس ذلك على محصول حبوب 

حيث تم استخدام اربع منوفية ولذلك اقيمت تجربة بمنطقة الخطاطبة بمحافظة ال. الذرة
) ب(,  وحدة نيتروجين للفدان للمقارنة 100)  أ: (معاملات من سماد نترات الامونيوم وهى

 طن 20 وحدة نيتروجين مع 70) ج(,  طن آمبوست للفدان 20يتروجين مع  وحدة ن80
وآذلك ثلاث .  طن آمبوست للفدان 20 وحدة نيتروجين مع 60) د(, آمبوست للفدان 

) 3(, الرى ثلاث مرات اسبوعيا ) 2(, الرى يوميا ) 1: (معاملات رى بالتنقيط آما يلى
ياه الرى واحدة فى المعاملات المختلفة وتم الرى اربع مرات اسبوعيا على ان تكون آمية م

تم تقدير النيتروجين الميسر للنبات وآذلك نسب الرطوبة فى . ساعة/ لتر4استخدام نقاط 
آذلك تم تقدير ترآيز ) .  سم 90-60,  سم 60-30,  سم 30-صفر( المختلفة  التربةطبقات 

  . الحبوب فى نهاية التجربة  وتم تقدير محصول تزهيرالنيتروجين فى النبات فى مرحلة ال
فى الطبقة السطحية استخدام الرى يوميا ادى الى زيادة الرطوبة : واوضحت النتائج ما يلى

وآانت منطقة انتشار الجذور اآثر احتواء على الماء طوال فترة التجربة مع الرى يوميا 
استخدام الرى ثلاث مرات فى الاسبوع ادى الى زيادة الرطوبة . اوالرى اربع مرات اسبوعيا

 آمية معاملات النيتروجين المختلفة ادت الى زيادة. مع زيادة العمق خاصة مع مرور الوقت
واتضح . النيتروجين فى الطبقة السطحية وانخفض ترآيز النيتروجين مع زيادة عمق التربة 

آانت فى الحدود الكافية )  سم 60-صفر(ان آمية النيتروجين الميسرة للنبات فى الطبقة 
 أوضحت النتائج ان آمية النيتروجين الميسر وصلت فى  .لنموالنبات فى جميع المعاملات 

 وحدة 100آجم تربة مع استخدام /  ملجم 202, 243, 283 , 290زهار الى مرحلة الا
 وحدة 70,  طن آمبوست للفدان20 وحدة نيتروجين مع 80, نيتروجين للفدان للمقارنة 

 طن آمبوست للفدان  20 وحدة نيتروجين مع 60, طن آمبوست للفدان 20نيتروجين مع 
 مرات اسبوعيا ادى لزيادة حرآة النيتروجين اتضح من النتائج ان الرى ثلاث. على الترتيب

 طن آمبوست للفدان و 20 وحدة نيتروجين مع 80وان المعاملة . داخل القطاع الارضى 
الرى اربع مرات اسبوعيا او الرى يوميا آانت افضل المعاملات من حيث ترآيز 

 . ة لاسفلالنيتروجين فى النبات وآمية محصول الحبوب  وخفض آمية النيتروجين المتحرآ
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