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Abstract: The present investigation was performed during two successive seasons at the experimental

station of NRC, Shalakan, Kalubia Governorate. The study aimed to evaluate the yield characters of maize

plant CV. Single cross 10 (S. C.10) as well as the grain chemical constituents in respect to different rates

2 5 2 5 2 5of NP (40 kg N+15 kg P O  / fed., 80 kg N+ 25 kg P O  / fed. and 120 kg N+ 35 kg P O  / fed.) at

varying irrigation intervals (10, 14 and 18 days). The important results could be summarized in the

following: Growth and yield of corn plants: The highest values of plant height, ear characters (length,

diameter and weight) as well as ears and grains yield of corn plants per feddan in both seasons were

obtained under irrigation interval of 10 days followed by 14 and 18 days. Increasing rates of N P

2 5fertilization up to 120 kg N+ 35 kg P O  / fed. significantly increased all the studied parameters of growth

and yield of maize plants, i. e. plant height, ear characters (length, diameter and weight) as well as ears

and grains yield/fed. as compared with the other N P fertilizer levels. Except ear weight, all the previous

parameters were significantly affected by the interaction between irrigation intervals and N P levels in both

seasons. The highest values were attained under irrigation interval 10 days and using the N P level of 120

2 5kg N+ 35 kg P O  / fed. while the lowest values were obtained under irrigation interval 18 days and

unfertilized treatment. Grains chemical constituents: Irrigation treatment of 10 days interval gave the

highest significant increase of all the chemical constituents of corn grains, i.e. total P mg/g, total N mg/g,

crude protein %, carbohydrate %, T.S.S. %, starch % and oil % followed by irrigation intervals of 14 and

18 days in descending order. All the used N P levels significantly increased the studied parameters of corn

2 5plants as compared with control. The highest values were obtained by using 120 kg N+ 35 kg P O  / fed.

2 5 2 5followed by 80 kg N+ 25 kg P O  / fed. and 40 kg N+15 kg P O  / fed. However, there were non

2 5 2 5significant differences between the treatment 80 kg N+ 25 kg P O  / fed. and 120 kg N+ 35 kg P O  /

fed. These results are true for all the studied parameters. Except total N mg/g and crude protein% the

interaction between irrigation intervals and N P levels significantly affected the chemical constituent of

corn grains under study. The highest values of chemical constituent were obtained under irrigation interval

2 5of 10 days and using the highest level of N P (120 kg N+ 35 kg P O  / fed.), while the lowest ones were

obtained by irrigation interval of 18 days and unfertilized treatment (control). Generally, the growth, yield

and chemical constituents of corn plants were decreased by prolonging the irrigation intervals to 18 days.

The obtained data confirmed the important role of N P fertilization and irrigation frequency for growth,

productivity and improve the chemical constituents of maize plant. 
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INTRODUCTION

Corn (Zea maize L.) is one of the most important

cereal crop grown principally during the summer

season in Egypt. Maize grain is used for both human

consumption and poultry feed. The local production of

the crop is not sufficient to meat the continuous

increase of consumption. Therefore, attempts to

increase maize production are of grate importance.

Such attempts could be achieved through horizontal

and vertical expansions.

The adequate supply of irrigation water and N and

P fertilizers are two main factors affecting directly the

growth and productivity of corn plants.

Since nutrient uptake is closely linked to water soil

status, it is expected that a decline available soil

moisture might decrease the diffusion rate of nutrients

from soil matrix to roots. Water deficit is frequently
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the primary limiting factor for crop production under

arid and semi arid condition . It affects nearly all the[1]

plant growth processes. However, the stress response

depends upon the intensity, rate and duration of

exposure and the stage of crop growth . In this[2]

concern, stated that critical plants were more[3].

sensitive to water stress which is reflected in great

reduction in most of growth parameters.

Nitrogen and phosphorus are essential to the

growth and yield of maize plants. Nitrogen plays a

vital role in nutritional and physiological status of

plants and promotes changes in mineral composition of

plant , Therefore, nitrogen is considerably influenced[4]

by the quantity of plant available nitrogen. Many

investigators reported that increasing nitrogen levels up

to 120 kg N or 150 kg N/fed. led to a significant

increase in grain yield and its components . [5,6,7,8,9]

Phosphorus is also necessary for protoplasm

formation, yield ing capacity and considerably

influenced by the quantity of plant available nitrogen.

Phosphorus is also essential to the reproductive parts of

corn plant as well as inflorescence, grain formation and

 ripening.   Many   investigators   have  reported

response of maize plants to phosphorus application.

Badawi and El-Moursy ., Salem .and Badr et[10] [11]

al., .found that increasing phosphorus from 15.5 to[7]

2 522.75 or 30 kg P O  /fed. induced favorable effect on

plant height, ear length and grain yield /fed. 

The present study aimed to evaluate the effect of

different N P fertilizer rates on growth, yield

components and grain chemical constituents of maize

plant grown under varying irrigation frequencies.

MATERIALS AND METHODS

Two field experiments were carried out during two

successive seasons at the experimental farm of NRC,

Shalakan, Kalubia governorate to study the effect of

NP fertilizer rates on growth, yield and quality of corn

(Zea mays L.) single cross 10(S.C.10) under varying

irrigation intervals. 

Some physical and chemical analysis of the used

soil is presented in table (1).  

Every experiment included twelve treatments,

which were three irrigation intervals (10, 14 and 18

days) combined   with    four   N   P   fertilization

2 5levels ( non fertilized, 40 kg N+ 15 kg P O  / fed., 80

2 5 2 5kg N+ 25 kg P O  / fed. and 120 kg N+ 35 kg P O

/ fed.)

Phosphorus fertilizer levels were added before

sowing during grain bed preparation in the form of

2 5calcium  super phosphate (15.5 % P O ), while the 

rates of  nitrogen in the form of ammonium nitrate

(35.5 % N), were added in three equal proportions,

before the 1 , 2  and 3  irrigations. Potassium sulphatest nd rd

2(48 % K O) at the rate of 100 kg/fed. was added

before the first irrigation for all treatments. All

recommended cultural operations were carried as usual

in both seasons. 

The spilt plot design with four replications was

used in both seasons, where the irrigation interval

treatments were in the main plots, and the sub-plot

containing the nitrogen- phosphorus fertilization

treatments. The area of each plot was 1/400 feddan,

including 5 rows, three meters long and 70 Cm wide.

 In both seasons, grains of maize (Zea mays L.) single

cross 10 were sown on 15  and 20  June in the bothth th

seasons respectively. 

At harvest time after 120 days from planting, three

medium rows, were taken from each sub-plot in which

grain yield was determined on the basis of 15.5 %

moisture and the following data were recorded: plant

height, ear characters (length, diameter and weight) as

well as ears and grain production per feddan. 

Soil  analysis  as   well   as   the   grain

chemical  composition   were   determined   using 

the  standard   methods     described     by    Black

et  al., ,Cottenie  et  al., ,  Bremner  and[12] [13]

Mulvaney and A.O.A.C. .[14] [15]

Combined analysis of the chemical composition of

the two growing seasons was carried out according to

procedure out lined by Gomez and Gomez , where[16]

similar trend was obtained. For comparison between

means. L. S. D. test at 5 % level was used.

RESULTS AND DISCUSSIONS

Growth and Yield of Corn Plants:

Effect of Irrigation Intervals: Data presented in

Tables 2 and 3 show significant differences in plant

height in both growing seasons due to irrigation

frequency treatments. The lowest values of plant height

were attained under irrigation treatment of 18 day

interval; however, the differences between 14 and 18

day were not great enough to reach the level of

significance in both seasons. Generally the maximum

plant height is obtained when the irrigation was shorted

to 10 days, followed by irrigation interval of 14 and 18

days in decreasing order. 

It is appears from table 2 and 3 that prolonging

irrigation intervals from 10 to 18 days in both seasons

significantly reduced the length, diameter and weight of

maize ears. However, the differences of ear length in

the second season did not reach the level of

significance  when irrigation intervals prolonged from
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Table 1: Some chemical and mechanical analysis of the investigated soil.

Chemical analysis

Total soluble Salts Total N Anions meq/ 100gm soil Cations meq/ 100gm soil

----------------------------------------- ------------------------------------------------------ -------------------------------------------------------------

4 3            % SO Cl HCO Mg Ca K Na=

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.17 0.15 1.6 0.3 7.1 0.35 8.3 1.1 0.5

Mechanical analysis

Soil particle distribution

----------------------------------------------------------------------------------------------------------

3CaCO O. M pH Clay % Silt % Sand % Soil texture

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.3 2.1 7.7 27.2 50.6 22.2 Silty loam

Table 2: Effect of NP levels on growth and yield of corn plants grown under different irrigation intervals(first season).

Irrigation Fertilizer rate Plant Ear characters Total yield kg/fed.

Intervals days Kg/fed. Height ---------------------------------------------------- ---------------------------

N +P (Cm) Length (Cm) Diam.(Cm) Weight (gm) Ears Grains

Control 104.1 15 4.58 231 1820.3 1081.1

-------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 181.2 17.3 5.18 242.6 2260.4 1280.8

-------------------------------------------------------------------------------------------------------------------------------------------------

10 80 +25 229 18.6 5.23 268.4 2379.9 1376.9

-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 248 21 5.24 288.2 2580.1 1485.9

Mean 190.6 17.98 5.07 257.55 2260.18 1306.18

Control 110.4 13.5 4.48 227.1 1780.2 990.8

-------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 170.2 15.8 5 236.7 2245.3 1209.9

-------------------------------------------------------------------------------------------------------------------------------------------------

14 80 +25 210.5 18 5.18 251.5 2290.6 1290.1

-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 230.1 21.4 5.2 270.1 2400.1 1380.3

Mean 180.3 17.18 4.97 246.35 2179.05 1217.78

Control 108.3 12.8 4.2 210.9 1701.6 951.1

-------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 165.8 15.3 4.42 229.8 2100.7 1160.01

-------------------------------------------------------------------------------------------------------------------------------------------------

18 80 +25 190.3 16.8 4.55 241.3 2190.8 1200.3

-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 221.1 18.4 4.68 260.7 2311.6 1290.71

Mean 171.4 15.83 4.46 235.68 2076.18 1150.55

Mean Values of Control 107.6 13.77 4.42 223 1767.37 1007.67

fert. treatment -------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 172.4 16.13 4.87 236.37 2202.13 1216.9

-------------------------------------------------------------------------------------------------------------------------------------------------

80 +25 209.9 17.86 4.99 253.73 2253.77 1289.1

-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 233.1 20.27 5.06 273 2430.6 1385.64

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LSD at 5% level Irrigation intervals 8.2 0.08 0.05 10.1 70.71 65.1

-------------------------------------------------------------------------------------------------------------------------------------------------

Fertilizer rates 13.3 1.39 0.08 13.1 95.38 90.01

-------------------------------------------------------------------------------------------------------------------------------------------------

Irrig. * Fert. 23.7 3.27 0.4 NS 101.12 97.22

14 to 18 days. These results mean that values of ear

charter decreased with water shortage or prolonged

irrigation intervals from 10 to 18 days.

Significant differences are detected with respect to

ear and grain yields as a result of irrigation treatments

in  both  seasons (Tables 2 and 3). In both seasons, 
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Table 3: Effect of NP levels on growth and yield of corn plants grown under   different irrigation intervals (second season). 

Irrigation Fertilizer rate Plant Ear characters Total yield kg/fed.
Intervals days Kg/fed. Height ---------------------------------------------------- ---------------------------------

N +P (Cm) Length (Cm) Diam.(Cm) Weight (gm) Ears Grains

Control 185 18.3 4.7 251.2 2310.2 1212.2
-------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 201 18.8 4.9 281 2330.9 1376.1
-------------------------------------------------------------------------------------------------------------------------------------------------

10 80 +25 218 20.3 5.1 307.2 2454.8 1490.8
-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 220 21.5 5.3 319.1 2590.3 1600.3

Mean 206 19.7 5 289.63 2421.55 1419.85

Control 164 17.3 4.6 252 1890.2 1032
-------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 195 18.3 4.8 281.3 2220.1 1170.3
-------------------------------------------------------------------------------------------------------------------------------------------------

14 80 +25 198 18.8 4.9 297.2 2337.4 1490.8
-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 200 19.3 5 299.8 2491.8 1590.4

Mean 189.3 18.4 4.83 282.58 2234.88 1320.88

Control 172 17.1 3.7 251.2 1854.3 1052
-------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 190 17.3 4.6 268.9 2034.6 1192.3
-------------------------------------------------------------------------------------------------------------------------------------------------

18 80 +25 191 18.5 4.8 278.4 2224.1 1219.8
-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 194 19.1 5.1 280.3 2309.6 1370.7

Mean 186.8 18 4.55 269.7 2105.65 1208.7

Mean Values of Control 173.7 17.6 4.33 251.47 2018.23 1098.73
fert. treatment -------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 195.3 18.1 4.77 277.07 2195.2 1246.23
-------------------------------------------------------------------------------------------------------------------------------------------------

80 +25 202.3 19.2 4.93 294.27 2338.77 1400.47
-------------------------------------------------------------------------------------------------------------------------------------------------

120 +35 204.7 20 5.13 299.73 2463.9 1520.47
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LSD at 5% level Irrigation 6.03 0.81 0.02 12.4 125.8 98.1
intervals

-------------------------------------------------------------------------------------------------------------------------------------------------
Fertilizer rates 5.35 1.2 0.22 25.5 175.6 120.8

-------------------------------------------------------------------------------------------------------------------------------------------------
Irrig. * Fert. 8.27 2.75 0.36 NS 182.33 130.11

plots irrigated every 10 days gave the highest ear and

grain yields, followed by that irrigated every 14 days,

while those irrigated every 18 days gave the lowest

yields. The obtained results may be attributed to the

deficient amount of available water which is held by

soil irrigated every 18 days, so tenaciously, that plant

must expend extra energy to obtain it. Under this

condition the rate of intake by plant is not high enough

to maintain turgidity of leaves, the dry yield per unit of

consumed decreased . The reduction of growth and[17]

yield parameters as affected by irrigation every 18 days

may by also due to the unbalanced soil water-air under

these conditions, which lead to reduction in the

photosynthesis activity as well as the adverse relations

between hormones and biological processes in whole

plants organs .[18]

Results of growth and yield parameter of corn

plants (Tables 2 and 3) are confirmed by Saied, ,[19]

Badr et al., and Thalooth et al.,  who stated that[3] [20]

plants grown under water stress conditions significantly

reduced all photosynthetic pigments content as

compared with unstressed plants.

 

Effect of NP Fertilizer Rates: Results presented in

Tables 2 and 3 show that increasing the rates of NP

fertilizers, significantly increased plant height in both

seasons. This may be attributed to the cell division and

enlargement which might be stimulated by nitrogen

nutrition.  These  results  were confirmed by Keskins

et al., and Salwa and Al-Shormillesy who reported[21] [9]

that increasing N level up to 120 kg N /fed.

significantly increased plant height of corn plants. As
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shown in tables 2 and 3, the effect of NP fertilizers on

ear characters i.e.

Irrigation Intervals (First Season):  length, diameter

and weight are observed with a clear trend. As NP

levels increased, the previous parameters increased

whatever the level used in this investigation. The

highest values of the ear characters were obtained by

2 5using 120 kg N /fed. + 35 kg P O  /fed. Confirming

the obtained  results,   El-Douby   et   al., ,   Al-[22]

Aref  et al.,  and Salwa and Al-Shormillesy found[8] [9] 

that ear characters (length, diameter and weight) were

significantly higher by increasing NP rates as compared

with those obtained by control treatment. 

Application of NP markedly increased the mean

values of both ear and grain yield per feddan, as it is

clear from data presented in tables 2 and 3. These

increases in the 2  season were more pronounced thannd

those obtained in the first season. The highest yields in

both  seasons  were  attained  by   using  120 kg N

2 5/fed. + 35 kg P O  /fed. These increases by using NP

may be due to the increase in photosynthetic surfaces,

which in turn resulted in an increase in metabolic

processes and building more straw and grain. These

increases may also due to the effect of phosphorus on

some vital enzymatic reactions that depends mainly on

phosphorlization. M eanwhile, phosphorus is a

constituent of cell nucleus and is essential for cell

division and development of meristematic tissues. The

positive effect of NP on corn yield  was  confirmed

by  El-Kased , Badawi and El-Moursy , Ashmawy ,[23] [10] [6]

Salwa and Al-Shormillesy  and Miao et al., who[9] [24]

stated that the highest ear and grain  yields  of corn

were obtained by using 120 kg N /fed. + 30 to 37.5 kg

2 5P O  /fed.

Irrigation * NP Rates Interactions: Plant height was

positively affected by the interaction between irrigation

intervals and NP rates (Tables 2 and 3). Generally, the

rate of increases as a result of NP rate was more

detectable in the 2  season than in the 1  one.nd st

Moreover,  addition  of  120  kg  N  /fed. + 35 kg

2 5P O   /fed.  gave  increment  in  plant height by

138.46; 112.46; 100.27 % in the 1  season over thest

unfertilized plants, while in the 2  season it gavend

18.92, 21.95 and 12.79 % under irrigation intervals of

10, 14 and 18 days respectively. It is obviously shown

from the above mentioned data that the increment

caused due to fertilizers application decreased with the

longer irrigation intervals. The highest values of plant

height were found under irrigation interval of 10 days

2 5and NP level of 120 kg N /fed. + 35 kg P O  /fed.

While the lowest ones were attained under irrigation

interval of 18 days and unfertilized control.

The interaction of NP fertilizers and irrigation

frequency (Tables 2 and 3) had significant effect on

both ear length and diameter but did not affect the ear

weight.  This  result  was  true  for  both seasons. The

data also show that the highest size of ear were

2 5obtained by application120 kg N /fed. + 35 kg P O

/fed. and irrigated every 10 days. While the lowest

values of ear were found when irrigation interval of 18

day was used under unfertilized treatment (control).

The interaction of irrigation and NP fertilizers

reacted significantly on ear and grain yields in both

seasons. Thus, it is worthy to mention, that the addition

2 5of 120 kg N /fed. + 35 kg P O  /fed. gave the highest

increases when plants were irrigated every 10 days.

While the lowest yields of ear and grains were attained

under control (unfertilized treatment) and irrigation

intervals of 18 days.

The data presented in Tables 2 and 3 show that all

the growth and yield parameters values were higher in

the second season than those obtained in the first one.

This may be due to the high levels of the residual of

nitrogen and the other nutrients in soil after the first

season. 

G rains C hem ica l C o nst ituents:  P ronounced

differences were  detected  in   grain   chemical 

constituent  due to both irrigation intervals and NP

fertilization treatments (Table 4).

Effect of Irrigation Intervals:  Irrigation treatment of

10 days interval significantly increased all the chemical

constituents of corn grains i.e. P %, N %, crude

protein%,  carbohydrate  %,  T.S.S. %, starch % and

oil %, as compared with those obtained by using 14

and 18 days intervals (combined analysis of the two

seasons). Generally, data show that the highest values

of the previous parameters were obtained under 10

days interval followed by 14 and 18 days intervals in

deciding order. However, there were non significant

differences  in  N  %, crude protein %, carbohydrate

%, starch and oil percentage under irrigation interval of

14 days as compared with those obtained under 18

days. Moreover, data show that P %  and T.S.S.%

values were significantly higher under irrigation interval

of 14 days as compared with interval 18 days.

It might be concluded that corn plants showed

significant  reduction in all the studied chemical

constituents  by  decreasing the soil moisture content

by  using  irrigation  interval  of  18  days. This effect

could  be  attributed  mainly  to  the excessive water
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Table 4: Chemical composition of maize grains as affected by nitrogen and phosphorus rates under different irrigation intervals.(Combined
analysis of the two season).

Carbohydrate
Irrigation Fertilizer rate Total P Total N Crude protein % ---------------------------------
Intervals days Kg/fed.N +P m/g mg/g Soluble mg/g Total % T.S.S.% Starch % Oil %

Control 5.77 14.48 9.05 233.4 73.16 1.8 59.41 4.71
------------------------------------------------------------------------------------------------------------------------------------------------------------
40 +15 6.08 15.49 9.68 237.1 74.84 2.2 67.42 6.8
------------------------------------------------------------------------------------------------------------------------------------------------------------

10 80 +25 6.57 16.88 10.55 239.8 75.75 2.75 71.72 7.71
------------------------------------------------------------------------------------------------------------------------------------------------------------
120 +35 6.7 17.99 11.24 240.11 76.08 2.8 76.88 8.41

Mean 6.28 16.21 10.13 237.6 74.96 2.39 68.86 6.91

Control 5.8 13.44 8.4 200.3 68.43 1.8 59.01 4.7
------------------------------------------------------------------------------------------------------------------------------------------------------------
40 +15 6.01 15.36 9.6 207.4 68.85 2.07 64.11 5.88
------------------------------------------------------------------------------------------------------------------------------------------------------------

14 80 +25 6.12 16.02 10.01 217.6 69.36 2.36 68.42 7.55
------------------------------------------------------------------------------------------------------------------------------------------------------------
120 +35 6.31 17.46 10.91 218.6 69.67 2.38 72.48 8.06

Mean 6.06 15.57 9.73 210.98 69.08 2.15 66.01 6.55

Control 5.41 13.3 8.31 182.8 67.57 1.71 58.6 4.64
------------------------------------------------------------------------------------------------------------------------------------------------------------
40 +15 5.52 15.3 9.56 196.7 70.2 1.93 62.8 5.7
------------------------------------------------------------------------------------------------------------------------------------------------------------

18 80 +25 5.64 16.28 10.18 201.4 72.07 2.14 66.9 7.11
------------------------------------------------------------------------------------------------------------------------------------------------------------
120 +35 5.74 16.93 10.58 202.6 72.5 2.16 70.11 7.91

Mean 5.58 15.45 9.66 195.88 70.59 1.99 64.6 6.34

Mean Values of Control 5.66 13.74 8.59 205.5 69.72 1.77 59.01 4.68
fert. Trea. ------------------------------------------------------------------------------------------------------------------------------------------------------------

40 +15 5.87 15.38 9.61 213.73 71.3 2.07 64.78 6.13
------------------------------------------------------------------------------------------------------------------------------------------------------------
80 +25 6.11 16.39 10.25 219.6 72.39 2.41 69.01 7.46
------------------------------------------------------------------------------------------------------------------------------------------------------------
120 +35 6.25 17.46 10.91 220.44 72.75 2.45 73.16 8.13

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD at 5% Irrigation inter. 0.13 0.39 0.41 8.37 2.16 0.07 2.11 0.4
Level ------------------------------------------------------------------------------------------------------------------------------------------------------------

Fertilizer rates 0.15 0.45 0.9 7.05 1.33 0.05 3.2 1.2
------------------------------------------------------------------------------------------------------------------------------------------------------------
Irrig. * Fert. 0.26 NS NS 12.21 5.81 0.83 6 3.11

stress in the root zone causing a nutritional imbalance.

These results agreed with those reported by many

investigators, such as Larson , Navari-Izzo et al., ,[25] [26]

Osman et al., , Kramer , Ibrahim et al., and[27] [28] [18] 

Thalooth et al.,  they noticed that underwater[20]

depletion; total nitrogen, protein content as well as

amino acids decreased in Zea mays and Helianthus

annuus. They related that effect to the unbalanced soil

water-air relations that lead to reduction of the

photosynthesis  activity as well as the adverse relations

between hormones and biological processes in the

whole  plant  organs.  Also, in this concern, Badr et

al.,  stated that nutrient uptake is closely linked to[3]

water soil status. It is expected that decline available

soil moisture might decrease the diffusion rate of

nutrients from soil matrix to roots. Evidence of

decreased ion uptake due to water stress was attributed

to the reduction in root adsorption power. 

Data presented in Table (4) show that the irrigation

interval of 10 days is the best treatment as compared

with  the  other two irrigation treatments (14 and 18

days). Under 10 days, plant roots can extract more soil

moisture from greater depth under moderate stress.

These finding are in agreement with those reported by

Saied  who concluded that the decrease in maize[19]

grain yield was more related to the decrease of soil

available moisture in the root zone, which reduced

water and nutrients uptake. Excess moisture content

caused more immobile form for a nutrient is more its

uptake, which depends on proximity of the activity of

absorption mechanism by roots . Generally, it could[29]

be concluded that the chemical constituents of corn

grains were extending parallel close to  the

corresponding available moisture depletions in soil

plots.
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Effect of NP Fertilizers Rates: Data presented in

table (4) show that all the NP levels (40 N +15 P), (80

2 5N +25 P) and (120 kg N /fed. + 35 kg P O  /fed.)

significantly increased all the studied parameters of

corn plants as compared with unfertilized control. The

highest values of all studied parameters were obtained

2 5by using 120 kg N /fed. + 35 kg P O  /fed., followed

2 5by the treatments 80 kg N+ 25 kg P O  / fed. and 40

2 5kg N+ 15 kg P O  / fed. However, there were non

significant differences between the treatments 80 kg N+

2 5 2 525 kg P O  / fed. and 120 kg N /fed. + 35 kg P O

/fed. These results are true for all the studied

parameters.

Total P %, and total N % as well as protein %

significantly increased by increasing NP rates up to

2 5120 kg N /fed. + 35 kg P O  /fed. (Table 4). Confirm

these results El-Kased , Manoj and Singh , Keskins[22] [30]

et al.,  and Bruns and Ebelhar  who stated that[21] [31]

increasing NP rates, significantly increased P %, N %

and crude protein in maize grains. 

Soluble carbohydrate, total carbohydrate %, T.S.S.

% and starch % significantly increased by increasing

NP rates. These results are in good agreement with

those obtained by Said et al.,  and Kamala Kumari[32]

and Singaram  who stated that application of N and[33]

P fertilizers increased reducing sugar, total sugar, crude

protein, starch % and total carbohydrate. On the other

hand Savotskii and Salmanov  and Ghaly  revealed[34] [35]

that increasing N fertilizer rate to corn plants decreased

the total soluble sugar (T.S.S.%) and starch % in

grains of corn. Moreover, data show that oil %

significantly increased by increasing N and P rates to

corn plants. Confirm these results Said et al.,  who[32]

revealed that N fertilization (150 kg N /ha) increased

average content of oil in maize grains. On the contrary,

El-Fiki  stated that oil % in maize grains decreased[36]

as a result of N application, while addition of N and

K fertilizers solely or in combination induced increases

in oil percentage.

Irrigation * N P Rates Interactions: The interaction

between irrigation intervals and N P rates (Table 4)

significantly affected all the chemical constituents of

corn grains, i. e. total P mg/g, total carbohydrate %,

total soluble sugar (T.S.S.) %, starch % and oil %,

except total N mg/g and crude protein% which was not

affected with the interaction of irrigation with N P

levels. The highest values of the previous parameters

were attained under irrigation interval of 10 days and

the highest level of N P (120 kg  N  /fed.  +  35  kg

2 5P O   /fed.).  While  the lowest  ones  were found

under irrigation interval of 18 days and unfertilized

treatment (control). All the other values were found in

between the highest and the lowest levels.

It might be concluded that, the growth, yield and

chemical constituents of corn plants were decreased by

increasing or prolonging the irrigation intervals to 18

days. The beneficial effect of using irrigation interval

is the reduction of water stress and consequently an

increase in the available mineral nutrients as well as

the growth, yield and chemical constituents of corn

plants grown under these condition. Also, in present

study the obtained data are confirming the important

role of nitrogen and phosphorus, as these fertilizers are

necessary for growth, productivity and improving the

grain chemical composition of maize plants.
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