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ABSTRACT

A field experiments were carried out at El-Wanysa village, Itsa district, El-
Fayoum Governorate during two successive seasons of 2007 and 2008. The current
work aimed to study the effect of both organic {compost) and inorganic nitrogen
(ammonium sulphate) fertilizers and their combination on maize growth, yield and its
components as well as grain contents of protein, oil and some nutrients

The cbtained results could be summarized into:

- Concerning the nitrogen sources, it seems that the combined treatment of N-
organic +N-mineral gave the greatest values for yield and its components, NPK
concentration and it's uptake by maize plant. Also, the values of chlorophyli a, b,
total chlorophyll content, ear length, ear diameter, ear weight, grain weight/ear,
number of rowfear, number of grainfrow, 100-grain weight and grain yield
(ardab/fed.) were significantly increased by increasing nitrogen levels.

- Increasing nitrogen fertilizer rates up to 120 kg Nffed. significantly increased
nitrogen concentration and its uptake as well as protein content.

- Phosphorus concentration and its uptake were significantly increased by applying
120 kg N/fed.

- Qil percentage, oil yield and grain total carbohydrate percentage increased
significantly as N level was increased up io 120 kg N/fed.

- Concerning the interaction effect between nitrogen sources and it's leveis, it could
be noticed that the ammonium sulphate + compost mixture treatment at 120 kg
N/fed. was the better treatment due to its positive effect on grain vieid and its
components.

- It may be concluded that the appiication of compost combined with inorganic
nitrogen was more effective on yield and its components of maize plant as
compared to the addition of mineral nitroger: or compost alene. This may be the
positive effect of organic manure on the physico-chemical properties, besides it
attains a pronounced content of essential nutrients, especially micronutrients.

- In general using organic manure improved vield and saved considerable amount of
required mineral fertiizers which may decreased the chemical pollution of
environment.

INTRODUCTION

Maize is one of the most important cereals; as it is widely used in
bread making in rural areas of the country. The total production is insufficient
to meet local consumption due to low productivity per unit area and relatively,
the limited cuitivated area. Therefore, efforts are focused towards increasing
its productivity by growing high vielding varieties and searching cultivated
area.

Nitrogen is the major nutrient-element and it's needed in a large
amount to increase growth and yield of maize. Increasing maize growth
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characteristic due to nitrogen application was reported by Abu-Grab et
al.(1997) and Darwish {2003). They found that nitrogen fertilization had a
significant positive effect on number of green leaves/plant, leaf area/piant,
leaf area index, plant height, dry matter yield and chlorophyll a, b and total
chiorophyli.

Also, increasing nitrogen fertilizer rates significantly increased yield
and its attributes Atta-Allah (1998) and Salem {2000) reported that increasing
nitrogen fertilizer levels led to an increase in N-uptake by corn plant in both
grain and stover.

The addition of organic manure fertilizers as a soil amended could
reduce the need for mineral nitrogen fertilizer, reduce the possibility of
increasing concentration of ground water, also, improve the biclogical,
chemical and physical properties of soil, reducing pH and EC values,
increasing soil organic matter content and offer the nutrients for growing
plant. The importance of mineral nitrogen fertilizer in combination with organic
manure which have essential elements required for physiological
mechanisms of plant growth and producing the best yield quality. The positive
effects of mineral nitrogen and organic manure at different rates either alone
or in combination with each other on growth, yield and chemical constituents
in different plants were recorded by many researchers (Solman et al., 2002;
Solieman et al., 2003 and Faten, 2004).

This study aimed to investigate the effect of organic manure in the
form of compost and mineral nitrogen fertilizer in the form of ammeonium
sulphate as well as their combination on growth, yield and yield components
of maize plants and some chemical properties of maize grains.

MATERIALS AND METHODS

A field experiments were carried out at El-Wanysa village, Itsa
district, El-Fayoum Governorate during two successive seasons of 2007 and
2008. The work aimed to study the effect of both organic and inorganic
nitrogen fertilizers and their combination on growth, vield and its components
of maize plants{c.v. single hybrid 3020) as well as grain contents of protein,
oil and some nutrients.

In both seasons, the split design was used with 3 replicates. The
main plots were conducted for the three N-forms, ie., 1- N-mineral
[(NH,)2.80Q,}. 2- N-organic (compost) and 3- N-mineral + N-organic. Nitrogen
in both two forms were applied at the rate of 60, 90 and 120 kg Nffed. (sub-
piots). The plot area was 3x3.5 m* { i.e. 1/400 fed.)

Compost manure was mixed with the 20 cm of soil surface layer
before planting. Maize plants were fertilized with the recommended doses of
superphosphate fertilizer {(15.5% P,0s) at the rate of 200kg/fed., potassium
sulphate (48%K;0) at the rate of 50kg /fed. before pianting. Nitrogen fertilizer
as ammonium sulphate was added in five equal doses. The first dose was
added after thinning, the others were added every 10 days interval. Some
physio-chemical analysis of the used soil according to Piper(1950) and
Jackson (1973) are presented in Table (1), the analytical data of organic
manure is given in Table (2). After 75 days from sowing, plant height (cm)
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and dry weight of plant were measured. In addition, total nitrogen, total
phosphate and total potassium were estimated in the digested plant material.
Chiorophyll &, b and totai chiorophyli were determined in the 3™ leaf of the
plant according to method described by Wetlstein (1957).

At harvesting the following characters were recorded: ear length
{cm), ear diameter (cm), number of row /ear, grain yield g/plant, weight of
100-grains (g), grain yield (ardab/fed.).

Total nitrogen, phosphorus, potassium and crude protein were

estimated in grains of maize. Total nitrogen was determined by using
microKjeideh! method (A.O.A.C.1980). Total phosphorus content was
colorimetricaily determined according to APHA(1989). Total potassium was
determined. according to Dewis and Freitas (1970), crude protein was
calculated according to the following equation:
Crude protein%= total nitrogen x 6.25 (A.O.A.C.,1980). Oil content (%) was
determined by Soxhelt apparatus using hexane as a solvent. Total soluble
sugars (1.5.8.), total carbohydrate and starch of dry maize grains were
estimated colorimetrically using phenol sulfuric acid method described by
Dubois et af., (19586).

Data of growth characters and yield components were statisticaily
analyzed by using split plot design according to the method described by
Snedecor and Cochran (1982). The means were compared using L.8.D.
values at 5%level.

Table (1): Some physical and chemical properties of the experimental

soil
Soii properties Value

Particle size distribution %
Coarse sand 7.20
Fine sand 22.95
Silt 16.43
clay 53.42
Soil textural class Clay
Soil CaC0; % 9.88
Soil organic matter % 1.82
Soil pH (1:2.5 soil water suspension) 7.45
EC. (dSm™) in soll paste extract 2.65
Soluble ions in soil past extract (meg/l):
COy 0.00
HCOy 2.55
cr 10.78
SO, 13.27

= . 6.63
Mg . 3.66
Na' 16.02
K 0.29
Available nutrients in soil (mg/kg soil); '
Available N 42,00
Available P 5.00
Available K 450
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Table (2): Some characteristics of the used compost,

Analys'ls Value
oisture % 18.2
C (1:10)dSm™ . 4.65
N-NH4 (mg/kg) - 580
N-NO3 (mg/kg ) 250
1.85
42.41
246
13.3:1
1.8
2.3
Fe {mglkg) 960
n (mglkg) 280
Mn (mg/kg) 320
k 140

RESULTS AND DISCUSSION

1- Growth characters:

Nitrogen fertilizer ievels had a significant effect on all the studied
characters (Table 3). Raising nitrogen fertilizer level from 60 to 120 kg N/fed.
led to increase the values of plant height, dry weight of shoot, the leaf
pigments, i.e. chlorophyll a, b and its total as well as N, P and K
concentrations after 75 days from planting.

Table {3): Effect of nitrogen fertilizers sources and levels on plant
height, dry weight of shoot, chlorophyll content and
concentration of maize leaves after 75 days of
planting(Average of two seasons)

Neortlizer | | N Plant |Dry weight Ch"::ip';"‘t":':" ;’es" Nutrients % dry weight
Form evel | height | of shoot ——-—-—J—%al
(kgifed) | (cm} | (g/plant) | Chi.a | Chib {a+b) N P | K

Ammonium|{ 60 223 170 3294 | 0930 | 4224 | 260 | 0.214 | 1.58
sulphate 90 234 189 4452 | 1.462 | 5914 | 3.20 | 0.225 | 1.66
{A.5) 120 242 169 5.031 | 1.566 ) 6.597 | 3.60 | 0.238 ] 1.74
Mean 233 186 4.26 1.32 1 65578 | 3.13 | 0.226 | 1.66
Compost 60 219 164 2640 | 0563 | 3.203 | 219 | 0.188 | 1.46
90 230 182 3522 11323 | 4754 | 224 | 0.204 | 1.52

120 238 183 4.820 | 1.452 {6272 | 2.35 | 0.210 | 1.63

Mean 229 17967 | 3.661 | 1.08 | 4.743 | 2.26 [ 0.201 | 1.54

AS. + 60 228 179 4124 [ 1,192 15316 | 282 [ 02281 1.76
compost 90 239 196 4.685 | 1.372 | 6.057 { 3.43 | 0.236 | 1.88
120 245 208 5312 11.386 | 6.698 | 3.71 10245 | 1.96

Mean 237.33 194.33 | 4707 | 1.32 | 6024 | 3.32 | 0.236 | 1.87
L.S.D at 5%of 417 272 0.80 | 0032 0.10 | Q.20 | 0.005 | 0.036

fertilizer

Mean N 60 223.33 171 3353|0895 (4248 254 | 0.210 | 1.66
level 90 234.33 189 4200 } 1.355 15575 | 296 | 0.222 | 1.69
120 241.67 200 5.054 | 1.468 16522 | 3.22 | 0.231] 1.78
L.S.Dat5% Nlevel [ 3.38 .89 0.51 [ 0.029 ] 0.121 { 0.229 | 0.005 | 0.G30

L.5.D at 5%of 5.13 498 123 10047 | 0189 10398 ; 0.008 | n.s

interaction
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The application of nitrogen at rates of 90 and 120 kg N/fed resulted
in a significant increase of ail the studied characters of maize planis as
compared with 60 kg N/fed. These results are in agreement with those
obtained by Gomma and El-Douby(2002), Othman ef al., (2005) and Soliman
(2007). The present results are confirned the vital role of N-fertilizer on piant
growth, as it is necessary for photosynthesis, cell division and meristematic
activity in plant organs which reflected on maize grain yield.

Also, it seems that, the N-forms affected the plant height, dry weight
of shoot, the leaf pigments and the mineral concentration. The beneficial
effect of both mineral N (ammonium sulphate) and compost on all the studied
characters of maize piants may be due to the vigorous vegetative growth
which may be attributed to addition of mineral nitrogen or/fand organic
materials on increasing the availability of elements (macro and
micronutrients) to be absorbed by plant roots. Nitrogen was highly effective
on vegetative growth through its effects on vital process, i.e. chlorophyils,
enzymes, photosynthesis and endogenous hormones synthesis, which
consequently affect plant growth and yield (Hanafy Ahmed, 1997). Organic
materials are expected to improve the physical conditions of soil and increase
aggregation. In this concern, the possibility could be: (a) provide a substantial
medification of physical soil properties such as bulk density, aeration, etc.,
which affect solubility, absorption and availability of nutrients(Tester, 1990
and Mazzarino ef al., 1990), (b)-lowering the fixed nutrients through several
mechanisms such as chelation and formation of organic complexes relatively
available for plants and (c )-production of humates as a result of improving
the microbial activity, which could possibly exchange for adsorbed anicns
such as phosphates.

Data in Table (3) show that the interaction effect between nitrogen
sources and nitrogen level on all the studied characters was significant. Also,
it could be concluded that the greatest values of all the studied characters
were obtained using a mixture of N-mineral and organic manure treatrent at
120kgN/fed.
2-Yield and its components:-

Data in Table (4) show that raising nitrogen leveis up to 120kg N/fed.
resulted in significantly increased ear length, ear diameter, ear weight, grain
ear/ weight, No. of row/ear, No. of grainfrow, 100 grain weight and grain yield.
These results may be due to the favorable effect of nitrogen on metabalic
processes and physiological activities of meristemic tissues, which are
responsible for celt division and elongation in addition to the formation of sink
characters and consequently increase ear weight and grain ear -weight.
These results are in harmony with those obtained by Salem (2000), El-Douby
et al., (2001), Bader et al., (2003} and Gomaa(2008).

From data in the same Table, the increase in weight of 100-grain
might be due to the increase in the assimilation rates of translocated
materials {o the grains rather than the increase in number of grains /ear
(Satem, 1999). The increase in grain yield/fed may be due to the stimulating
effect of nitrogen on the vigor of vegetative growth and accumuiation of
photosynthates and their assimilation which stimulate maize plants to
produce high grain yield. These results are in accordance with those obtained
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by Salem (2000), El-Douby et al., (2001), Peter et al., (2002) and El-Nagar
(2003).

Also, the data presented in Table (4) indicate that the yield and its
components were significantly affected with N sources, while No. of row/ear
and No. of grain/row were not affected. Addition of compost during the
preparation of soil resulted in a positive effect on the yield and its
components. The highest rate of N-organic (120 kg Nffed.) gave the greatest
increase for all the studied characters as compared to rate of 60kg N/fed. A
combination between the organic and ammonium sulphate fertilizers gave the
best results as compared to the treated plants with such treatments alone.
The beneficial effect of both mineral-N(ammonium sulphate) and organic
manure on yield and its components may be due to vigorous vegetative
growth which may be attributed to addition of mineral nitrogen orfand the
organic materials on increasing the availability of elements (macro and
micronutrients) to be absorbed by plant roots. Nitrogen was highly effective
on vegetative growth and yield through its effects on vital processes, i.e.
chlorophyils, enzymes, photosynthesis and endogenous hormones synthesis
which consequently affect plant growth and yield (Hanafy 1997). Organic
materials are expected to improve the physicai conditions of soil and increase
aggregation. This conclusion agrees with those reported by Patil and
Biradar(2001), who reported that application of inorganic fertilizer plus
organic manure to plant produced the highest yield as compared tc organic or
inorganic fertilizer applied alone.

Table (4): Effect of nitrogen fertilizers sources and nitrogen levels on
yield and its components of maize plants (Average of two

seasons)
Grain 100 .
N- Ear Ear Ear No. : Grain
o N level . N ear No. of | grain N

Fertilizer length | diameter | waight of . . yield
form | *ofd"emy | em) | (@) “":’g‘;"' rowlear | Grain/row "’"‘2;5“‘ (ard./fed)

Ammoniun 60 21.50 | 4.88 |[22B.67|197.67 13 42 3530 2473

sulphate| 90 |22.25| 498 [266.60(22537| 14 44 37.04| 2855

{A.8} 120 :22.91 500 1304.25]|252.58| 14.67 46 38.22 28.62

Mean 22.22 498 [266.54[22521} 13.89 44 36.85 26.63

Compost| 60 |21.33| 4.30 |216.67|184.13| 12.67 4133 | 3348 | 2341
80 (2159 445 (24251 219 | 13.33 4267 | 35.85| 2546
126 122331 4.61 |267.021 236.1 | 14.00 4400 |36.821 27.95

Mean 2175 445 1242.07(213.08] 13.33 4267 |3538 [ 25.61
AS. + 66 | 2236 5.14 |240.67[203.65| 13.33 44 3577 | 25.08
compost| 90 |23.67| 525 |277.52|246.71| 14.33 45 38.58 | 27.34
120 123.831 541 |315.651278.65| 14.67 47 39.29 | 30.65

Mean 23.29 527 |277.95]|243.00} 14.11 45.33 37.88 | 27.69
L.S.D at 5%of Q.52 0.25 8.38 | 14,92 n.s ns 0.81 0.82
fertilizer
Mean N 60 21.73 477 |228.671195.15] 13.00 42.44 3485 | 24.41
level 90 25.50 489 |262.24]1230.36( 13.89 43.89 3716 | 2645

120 | 23.02 5.04 |[295.64]255.78] 14.45 45.67 38.11 29.07
LS.Dat5%N 0.81 0.15 506 | 1098 | 089 1.45 1.71 1.79
level ]
L.S8.D at 5%of 1.32 o3 1133 | 18.94 n.s n.s 2.00 2.01
interaction
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The interaction effect of N fertilizer sources and levels on yield and its
components of maize are presented in Table (4). It could be noticed that the
greast values of maize yield and its components were obtained by using a
mixture of ammonium sulphate and compost at rate of 120 kgN/fed. Thus it
is recommended to add 120 kg of nitrogen as mixture from N-mineral
ammonium sulphate at a rate of (60kg N/fed.) + Compost {(60kg Nffed.) to
maize crop.

3- Nutrients concentration and its uptake:

Data in Table (5) showed that N forms has a significant effect on
NPK concentrations and their uptake {except K uptake) by maize grains. The
data in Table {5) show that NPK concentration and the uptake of N and P, of
maize grains was significantly increased by increasing mineral-N fertilizer,
while K uptake was not significant. This increase reached to the greatest
values at high rate of ammonium sulphate. Similar observations were
recorded by Eisa et al, (2003) whe found that the content of N,P and K in
maize grain was increased by the addition of 120kgN/fed. Increasing N, P
and K concentrations by N-fertilization might be due to the increase in plant
capacity to absorb nutrients which, increased root surface per unit of soil
volume as well as the high capacity of the plants supplied with nitrogen
fertilizer in building metabolites, which in turn contribute much to increase the
nutrient uptake. Similar results were obtained by Mishra, ef al., (1985) and EI-
Naggar et al.(2002).

Table (5): Nutrients concentrations and uptake in grains of maize plants
as affected by nitrogen fertilizers sources and levels (Average
of two seasons)

N-Fertilizer form| N ievel N P K
(kg/fed) % Uptake % Uptake % Uptake
_(kgifed) {kgffad} kg/fed
Mmonium suipha 60 1.55 53.66 0.228 7.89 0.309 10.70
(A.S.) 90 1.65 61.33 0.236 8.77 0.317 11,78
120 1.80 72.12 0.248 9.94 0.354 14,18
Mean 1.67 62.37 0.237 8.87 0.327 12.22
Compost 60 1.50 49.16 0.226 7.41 0.295 9.67
90 1.63 58.10 0.234 8.34 0.301 10.73
120 1.75 68.48 (.245 9.59 0.336 13.15
Mean 1.63 58.58 0.235 8.45 0.311 11.18
AS. + compost 60 1.65 57.93 0.235 8.25 0.324 11.38
90 1.75 66.98 0.258 9.88 .0.352 13.47
120 1.85 79.38 0.276 11.84 0.373 16.01
Mean 1.75 68.10 0.256 9.99 0.350 13.62
L.S.D at 5%of fertilizer 0.034 2.95 0.003 | 1.13 0.008 n.s
Mean N level 60 1.57 53.58 0.230 7.85 0.309 10.58
90 1.68 62.14 0.243 9.00 0.323 11.99
120 1.80 73.33 0.256 10.46 0.354 14.45
L.S.D at 5% N level 0.05 5.33 0.004 0.061 0.006 n.s
L.S.D at 5%of interaction | 0.07 6.89 0.03 1.81 0.013 n.s

Data in Table (5) also revealed that compost addition exert a more
beneficial effect on N, P and K percentage and uptake. The superiority of
compost for increasing N, P and K contents in maize grain is probably
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attributed to the production of organic and inorganic acids during the
degradation of such organic materials as well as humates as a result of
improving the microb activities will have a contribution in decreasing soil pH
and makes chelating to the ions, leading to an increase in available forms of
elements in the rhizosphere zone. The obtained resuits stood in a good
agreement with those recorded by Singh et al., {1997}, Mohammed (2002)
and Bayoumi et af.(2003).

Results also indicated that application of compost combined with N-
mineral fertilizer to soil had a markedly effect on the content of N, P and K,
where the highest values were obtained at rate of 60 kg N/fed compost mixed
with 80kg N/fed as N mineral.

These resuits illustrate that, adding organic manure in combination
with chemical fertilizers improved the uptakes of N, P and K better than the
addition of each individualy, that is may be not only due to that the organic
manure improved the soil conditions, but also due to that addition of the
chemical fertilizers with the organic manure may increase the exchangeable
form of N, P and K in the organic manure. These results are in agreement
with that observed by Aly (1999) who found a significant increase in N, P and
K contents in maize as a result of combined effect of organic {compost) and
N-mineral fertilizer applied 1o soil.

Regarding the effect of interactions between nitrogen sources and
nitrogen levels on NPK concentrations and their uptake (except K uptake)
were significant. Also, it can be concluded that the greatest NPK
concentration and their uptake were obtained by using a mixture of N-
inorganic and N-organic fertilizers treatment from {(ammonium sulphate
+compost) at rate of 120kg Nifed.

4- Grain chemnical contents

Data in Table (6) show that treated plants by the different rates of
ammonium sulphate led to significant increases in protein percentage, protein
yield, oil percentage, oil vyield, total scluble sugar, starch and total
carbohydrates percentage.

This is due mainly to the effect of nitrogen on the vigor of vegetative
growth and accumulation of photosynthates and their assimitation which
stimulate maize plants to produce high grain yield. Also, the application of
nitrogen fertilizer encourages plant to absorb large N amounts and
consequently more assimilation rates in forms of amino acids, protein,
enzymes and other nitrogen substances which will be formed. More cell
division, forming new tissues and organs, more assimilation rate and
carbohydrate metabolism, as well as more dry matter formation which are
characterized with more nitrogen constituents were expected. These results
are in harmony with those obtained by Salem (2000), El-Douby et al. (2001),
Peter et al.(2002) and El-Nagar(2003).

Concemning the effect of compost application, the data show that the
combined treatment of organic and N-mineral fertilizers gave the highest
increases in protein percentage, protein yield, oil percentage, oif yield, total
soluble sugars, starch and total carbohydrates percentages. The favourable
affect of organic manure on enhancement of chemical constituents of maize
grains might be attributed to its beneficial effect on vegetative growth, yield
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and increasing the uptake of nutrient by roots of plant especially phosphorus
{p element is the main constituent of phospholipids, phosphoroteins, nucleic
acid and coenzymes. However, the most important compound in which
phosphate groups linked by pyrophosphate bonds is adenosine triphosphate
{ATP). The energy absorbed during photosynthesis or released during
respiration is utilized in the synthesis of the pyrophosphate bonds in
adenosine triphosphate(ATP). In that form, the energy can be conveyed to
various undergoing processes such as activation uptake and the synthesis of
various organic compounds such as oil. Similar resuits were recorded by
Mohamed and Matter(2001),

Table (6): Effect of nitrogen fertilizers sources and levels on maize grain
quality (Average of two seasons)

N- .| Protein . Total
Fertilizer ('l"( ';’f‘;ﬂ) Protein! " yield |oif % ﬁ:’ ,‘;‘:"1‘)’ T55|881Ch| carbohydrate

form %9 *  likgffed) 9 ° ° %

Ammoniun 60 | 9.65 | 33549 | 6.28 | 217.43 |1.75] 61.80 63.55

sulphate| 90 | 10.31 | 383.22 | 7.50 | 278.78 {1.98] 65.81 67.79

120 | 11.25 | 450.77 | 7.64 | 306.12 |2.20| 68.41 70.61

Mean 1042 | 389.83 | 7.14 | 267.44 |1.98] 65.34 67.32

Compost| 60 9.38 [ 30742 :6.201(20320|1.70) 59.14 60.84

90 | 10.19 | 363.21 | 7.03 [ 250.58 {1.97| 63.61 65.58

120 | 10.94 | 428.08 | 7.50 | 293.48 |1.98| 67.81 69.79

Mean 10.17 | 366.24 | 6.91 | 249.09 [ 1.88] 63.52 65.40

AS. + 60 10.31 { 362.00 | 6.683 | 232.79 |1.85] 63.73 65.58
compost| 90 10.94 1 418.74 | 7.81 | 208.94 |2.00| 66.76 68.76

120 11.56 | 496.04 | 8.21 | 352.29 ]2.31] 69.10 71.41

Mean 10.94 j 42559 | 7.55 | 294.67 |2.05| 66.53 68.58
L.S.D at 5%of

fertilizer 0.16 16.03 (0.133] 6.13 ;0.07[ 1.05 062

Mean N 60 9.79 {33497 ;6371 217.81 |1.77] £61.56 63.32

level a0 10.48 | 388.39 | 7.45 | 276.10 }1.98] 65.39 67.38
120 11.25 | 458.30 [ 7.78 | 317.30 |2.16] 68.44 70.60
L.S.Dat5%Nievell 0.17 | 21.14 {001[ 9.78 007] 0.81 0.32

L.S.D at 5%of
interaction 0.189 { 31.13 10.199) 12.76 |0.14| 1.53 0.80

A combination between ammonium sulphate and compost gave the
best results as compared with those treatments alone. The highest increases
were obtained by using a mixture of ammonium sulphate and compost at 120
kg Nffed.(60 kg N/fed. for each of N-mineral and N-organic)

The interaction effect of N source and levels on maize grain quality
are presented in Table (8). It can be noticed that the maximum grain chemical
constituent in grain were obtained using a mixture of ammonium sulphate and
compost at 120 kg N/fed.

" Generally, it could be concluded that, adding the organic manure
{compost) at rate of 60kg N/fed in combination with mineral N-fertilizer
{ammonium sulphate) at rate 60kg N/fed induced an increase in the studied
plant growth characters as well as macronutrients. This, in turn could be
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related to the improvement effects of organic manure on the physical,
biolegical and chemical properties of the scil which might be promoted the
release of some nutrients and /or some growth substance in rooting zone in

readily available form which consequently may be increase their uptake by .-

plants, Thus, it can be suggested that, the use of organic manure in
combination with mineral-N fertilizer will give a good growth and high yieid of
maize plants and decrease the extensive use of mineral-N fertilizer.
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