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ABSTRACT: A pot experiments were performed at  the Faculty of Agriculture, Minufiya 

University, Shibin El-Kom to investigate the effect of different sources and rates, of P, Zn and Fe 

as well as organic manure on corn plants grown in both alluvial and calcareous soils. Two 

surface soil samples (0 – 30 cm) were collected from two locations. A) alluvial soil from 

Experimental Farm of the Faculty of Agriculture, Minufiya University, Shibin El-Kom. B) 

calcareous soil from Nubaria farm, Beheria Governorate. Each polyethylene pot (15 cm 

diameter) was filled with 2 kg soils and planted with five grains of corn plant (Zea mays L.). After 

14 days from planting the plants thinned to three plants per pot. The pots were irrigated to keep 

soil moisture at approximately 60% of the water holding capacity. The Farmyard manure (FYM) 

was added at (0, 1 and 2%) P- was added at (0, 15 and 30 ppm, P2O5) of superphosphate and 

Triplephosphate. The Farmyard manure and phosphatic fertilizers were added before planting. 

The third part was treated with zinc at rates of 0, 10 and 20 ppm as zinc sulphate and Zn-EDTA. 

The fourth part was treated with iron at reates of 0, 15 and 30 ppm as iron sulphate and Fe-

EDTA from planting the plants were harvested and dried at 70°C weighted, ground and digested 

for chemical analysis. 

The application of FYM at rates of 1 and 2% to the both alluvial and calcareous soils caused a 

significant increase on dry matter yield of corn plants. The highest values of dry matter yield was 

found in alluvial soil. The additions of FYM to both soils increased the Zn and Fe uptake by corn 

plants and availability of DTPA extrable Zn and Fe. The application of phosphatic fertilizers 

increased the dry matter yield of corn plants grown in both alluvial and calcareous soils, the dry 

matter yield of corn plants with triplephosphite applicat on was higher then those with super 

phosphate in alluvial soil, while the reverse was true in calcareous soil. The Zn and Fe uptake 

by corn plants were obviously higher on alluvial soil than those on calcareous one with P 

application. The application of P fertilizers decreased the DTPA-extractable Zn and Fe soils in 

used. The highest dry matter yield values of corn plants were obtained by Zn addition as Zn-

EDTA treatment than ZnSO4 in both alluvial and calcareous soils. The values of micronutrients 

(Zn and Fe) uptake by corn plants with Zn-EDTA were higher than ZnSO4 in both alluvial and 

calcareous soil. The corn plants were more responsed by Zn-EDTA in calcareous soils. 

Application of Zn fertilizers increased the available Zn in both alluvial and calcareous soil. 

Addition of Zn fertilizers increased the DTPA-extractable Zn. While decreased the DTPA 

extractable Fe and Cu. The addition of Zn-EDTA recorded higher amounts of available micro 

elements than those obtained by using ZnSO4 in both alluvial and calcareous soil. The 

application of Fe at rates of 15 and 30 ppm in both sources resulted a significant increases in 

the dry matter yield of corn plants grown in both alluvial and calcareous soils. The Fe-EDTA 

gave higher dry matter yield as compared with FeSO4. The micronutrients uptake was markedly 

increased with Fe-EDTA addition as compared with FeSO4 in both soils.  Addition of Fe 

increased the DTPA extractable Fe in used soils, while decreased the DTPA extractable Zn in 

alluvial soil. 

Key words: Alluvial soil, calcareous soil, Farmyard manure (FYM), Phosphorus, Zn and Fe 

and Corn plant. 
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INTRODUCTION 
Organic fertilization deficiency limits the 

proctuction of many crops especially grain 

legumes in many soils. The application of 

farmyard manure to soil markedly increased 

plant growth, availability of nutrients in soil 

and nutrients uptake by Oat plants. 

Phosphorus and nitrogen are playing a 

fundamental role in large number or 

enzymatic reactions that depend on 

phosphorylation. Hence, phosphorus 

stimulates early growth, strong root 

formation, nodulation, and fruit setting, 

hostens maturity and promotes seed and 

protein yield of legumes (Marschner, 1998). 

In this connection,   El-Koumey et al. (1993) 

found that the addition of phosphate 

fertilizers increased the dry matter yield of 

clover tops in the following order Abo-Zabaal 

triple phosphate (Abo-Zabaal- 

superphosphate, Kafr El-Zait 

superphosphate). 

Micronutrients are essential for plant 

growth, and required in quite smaller 

amounts than those of the primary nutrients, 

nitrogen, phosphorus of meristematic 

tissues, stimulate photosynthesis, 

respiration, energy and nucleotide transfer 

reactions and fasten the plant maturity 

(Marschner, 1998). Although micronutrients 

are needed in relatively very small quantities 

for adequate plant growth and production, 

their deficiencies induce a great disturbance 

in the different physiological and processes 

inside the plant. 

Barsoum et al. (1991) and El-Shafei and 

El-Koumey (1994) who reported that the 

application of phosphorus depressed zinc 

concentration in both shoots and roots of 

board bean plants grown on both alluvial 

and calcareous soils with increasing of P- 

applied. In addition, Salem (1996) showed 

that iron content was decreased by 

increasing P application at all stages of both 

in alluvial and calcareous soils. 

Maize is one of the most important grain 

crops grown in Egypt. It plays a fundamental 

role in human and animal feeding. There is 

an ever increasing need to increase the 

agricultural production in Egypt to meet the 

continuously increasing demands of the 

growing population. To increase the maize 

production, it is fundamentally necessary to 

pay particular attention to the nutrients 

supply to this crop.  

So the main target of the current 

investigation is to study the effect of FYM 

and different sources of P, Zn and Fe on 

some micronutrients in soil and plant. 

Thereafter, this pot experiment was carried 

out to study the effect of FYM and different 

sources and rates of P, Zn and Fe on maize 

plants grown on alluvial and calcareous soils 

which varied in their properties and also the 

contents of available some micronutrients 

(Zn and Fe) in these soils after plant harvest. 

  

MATERIALS AND METHODS 
Two surface soil (0 - 30 cm) were 

collected separately from two locations a) 

Alluvial soil from Experimental Farm of the 

Faculty of Agric., Minufiya university, Shibin 

El-Kom. B) Calcareous soil From Nubaria 

farm, Beheira Governorate. 

These samples were air dried, ground 

sieved through a 2 mm sieve and analyzed 

for some physical and chemical properties of 

these soils were determined and recorded in 

Table (1). 
 

Treatments and experimental 
design. 

Polyethylene pots of 15 cm in diameter 

and 17 cm in depth were used this study. 

The pots were devided into two main 

groups. Complete randomized blocks design 

was employed in this study with three 

replicates. Two kg of alluvial and calcareous 

soils were placed in each pot. 

Each pot was planted with five seeds of 

Maize (Zea mays L.) and irrigated with tap 

water at 60 % of water holding capacity of 

each soil. After 14 days from planting the 

plants were thinned to three plants for each 

pot. Each pot was fertilized with ammonium  
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nitrate (33.5% N) at 0.6 g NH4 NO3 /pot as a 

solution after thinning of plants. Each main 

group was devided into four sub groups. 

The first sub group was treated with FYM 

was added at rates 0, 1, 2 % of the used soil 

(FYM was used as a source of O M). 

Chemical analysis of FYM showed OM 28.2 

%, 1.25 % N, C/N ratio 14.6, 0.52 % P, 1.3 

% K, 90 ppm Zn, 532 ppm Fe, 50 ppm Cu 

and 115 ppm Mn. 

The second subgroup was treated with 0, 

15 and 30 ppm P2O5 of superphosphate 

(S.P) and triplephosphate (T.P). All 

phosphatic fertilizers and FYM treatments 

were added before the cultivation. 

The third sub group was treated with zinc 

at rates of 0,10 and 20 ppm zinc (Zn) 

ZnSO4.7H2O and Zn-EDTA. 

The fourth sub group was treated with 

iron at rates of 0,15 and 30 ppm iron (Fe) as 

FeSO4.7H2O and Fe-EDTA. 

Iron and zinc fertilizers were added after 

15 days from planting. The plants were 

harvested after 45 days from planting and 

dried at 70°C until its weight became 

constant weighted, ground and kept for 

chemical analysis. Dry weight of the 

samples was recorded and statical 

analyzed, according to Steel and Torrie 

(1980). 
 

Plant analysis 
Plant samples were digested with 

concentrated H2SO4 and H2O2 (Cottenie, 

1980). Phosphorus was determined 

according to the method described by 

Jackson (1973). The concentration of Fe 

and Zn were determined using atomic 

absorption spectrophotometer according to 

Cottenie (1980). 
 

Soil analysis 
Some physical and chemical properties 

of these soil were determined as follows : 

1. Mechanical analysis was performed 

according to the pipette method (Piper, 

1950). 

2. Total CaCO3 was determined 

volumetrically by means of collin's 

calcimeter (Black, 1965). 

3. Soil pH was determined in soil suspension 

(1 : 2.5, soil : water ratio) according to 

Richards (1954). 

4. Total soluble salts as well as soluble 

cations and anions were measured in soil 

extraction (1: 5, soil : water) according to 

Jackson (1958). 

5. Organic matter was determined according 

to Walkley and Black method (Jackson 

1958). 

6. Cation exchange capacity was measured 

by sodium acetate method as described 

by Richards (1954). 

7. Available phosphorus was determined by 

the method of Olsen et al. (1954), in 0.5 

M NaHCO3 soil extract of pH 8.5 

according to Jackson (1958). 

8. Available Fe and Zn were determined 

according by Lindsay and Norvell (1978). 

 
RESULTS AND DISCUSSION 
Effect of farmyard manure on dry 
matter yield of corn plants 

Data in Table (2) showed the effect of 

farmyard manure on Materials and Methods 

(g/ pot). The addition of FYM at rates 1 and 

2% to the soil caused significantly increases 

of dry matter yield compared with the control 

plants. These increases may be attributed to 

role of organic matter which improve the 

physical, chemical and biological properties 

of soil. These results are in agreement with 

those obtained by El-Fiki (1994), El-Sherief 

(1997), El-Koumey (1998) and El-Shafei 

(1999). 

Data in Table (2) revealed that the dry 

matter yield of corn plants was significantly 

affected by soil type. The highest mean 

value of dry matter yield was found in alluvial 

soil while the lowest one was obtained in 

calcareous soil. These results may be due to 

the improvement of soil condition for plant 

growth under alluvial soil compared with 

calcareous one. The most beneficial effect of 

FYM could be explained on bases that they 
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encouraged the formation and stabilization 

of soil aggregates, consequently 

susceptibility of soil to crusting sharbly 

decreased, hence seed germination 

increased. These results are in agreement 

with those obtained by Awad (2001). 

Farmyard manure significantly enhanced 

hydraulic conductivity in the clay and 

calcareous soils through their effect on 

improving aggregation and macro-pores. 

Also application of FYM decreased soil 

reaction "pH" values and increased organic 

matter content. 
 

Effect of different sources of P on 
dry matter yield 

Data presented in Table (2) showed that 

phosphatic fertilizers application increased 

dry matter weights of corn plants grown in 

both alluvial and calcareous soils compared 

with the control plants, and the relationship 

between the obtained dry matter yield and 

the applied levels of both phosphatic 

fertilizers were positive. These results may 

be attributed to the important role of 

phosphorus on the roots growth which 

increase nutrients uptake and, also to 

phosphorus role in plant metabolism, which 

increase absorption leading to increasing 

dry weight (Marschner, 1998). These results 

are in agreements with those obtained  by 

Mersal (1996). 

 

Table (2): Effect of FYM, P, Zn and Fe treatments on the dry matter yield (g/pot) of corn 

plants. 

                                             

Treatments 

Alluvial soil Calcareous soil 

g/pot g/pot 

Control 0 3.20 0.8 

F.Y.M. (O.M) 
1% 7.30 1.55 

2% 7.50 2.05 

Superphosphate 
15 ppm P2O5 4.10 1.40 

30 ppm P2O5 4.40 1.50 

Triplephosphate 
15 ppm P2O5 4.40 1.10 

30 ppm P2O5 4.50 1.20 

Zn EDTA 
10 ppm 3.70 1.20 

20 ppm 4.97 1.42 

Zn So4 
10 ppm 3.60 1.01 

20 ppm 3.75 1.09 

Fe EDTA 
15 ppm 4.01 1.30 

30 ppm 4.35 1.20 

Fe So4 
15 ppm 3.67 1.05 

30 ppm 3.93 1.22 
 

L.S.D. P Zn Fe 

 0.05 0.01 0.05 0.01 0.05 0.01 
Fertilizers 0.263 0.353 0.2831 0.3796 0.288 0.386 
Levels 2.630 0.353 0.2831 0.3798 0.288 0.386 
Levels x Soil 3.720 0.499 0.400 0.5370 0.407 0.564 
Soil x fertilizers 0.372 0.499 0.400 0.5370 0.407 0.546 
Fertilizers x levels 0.455 0.677 0.490 0.06579 0.499 0.669 
Soil x fertilizers x levels 0.644 0.864 0.639 0.9300 0.705 0.948 
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The same data revealed that the values 

dry matter of corn plants with 

triplephosphate additions were more than 

those with superphosphate at the same 

levels of application in alluvial soil. These 

increases are parallel to phosphorus 

availability in the studied fertilizers. This 

finding are in agreement with those, El-

Koumey et al. (1993). While, the results 

indicated that the values of dry matter with 

superphosphate additions were more than 

with triplephosphate additions at the same 

levels of applications for plants grown on 

calcareous soil. This difference may be due 

to the different chemical formula of the 

fertilizers where, supperphosphate contains 

higher calcium and less phosphorus 

percentage than the triplephosphate. 

Calcium keeps phosphorus in available form 

to plants as mono or di-calcium phosphate, 

which still provides plants with phosphorus 

and calcium. 

Ibrahim (2001) revealed that 

superphosphate produced more dry matter 

than triplephosphate with plant, leaves, stem 

and root. In general, the dry matter yield of 

corn plants was higher for plants grown on 

alluvial soil than those grown on calcareous 

one. These results are attributed to the 

effect of high exchange capacity of alluvial 

soil and its ability release nutrients during 

different stages of plant growth and had a 

beneficial effect on physical, chemical and 

biological properties of soils. These results 

are in agreement with those obtained by 

Khalil (2000). 

 

Effect of different sources and 
rates of zinc and iron on dry 
matter yield. 

Data in Table (2) showed that the 

applications of Fe or Zn sources and rates 

(15 and 30 ppm for Fe) and (10 and 20 ppm 

for Zn) resulted a significant increases in the 

dry matter yield of corn plants grown in both 

alluvial and calcareous soil as compared 

with the control plants. 

The positive effect of Zn on plant growth 

due to the effect of Zn as component for 

some enzymes or as functional structural or 

regulatory for the others. Zn has an essential 

role in tyrptophane synthetase and 

metabolism. These results are in 

agreements with those obtained by Baza et 

al., (1993) and El-Shafei (1999) who found 

that, application of Zn as ZnSO4 up to 20 

ppm significantly increased dry matter of 

corn plants grown on calcareous soil. 

In addition it could be seen in Table (2) 

that Zn EDTA or Fe EDTA gave higher dry 

matter yield as compared with Zn or Fe-

sulphate indicating that the enhancement of 

dry matter yield was proportional to soluble 

Zn and Fe in soil. This effect may be 

attributed to protection of Zn or Fe form 

against rapid oxidation or precipiation by soil 

materials. These result are in agreement 

with those reported by Haleem et al. (1992); 

Basyouny (1996) and Hammad (1997). 

 
Effect of FYM on zinc content  

Since Zn in plants is occurred as bound 

state in many complexes (proteins and 

enzymes) and is required for the activity of 

various kinds of enzymes (e.g. 

dehydrogenase, phosphodiestrase,  

carbonic anhydrase....etc.) (Moore and 

Patrick, 1988 and Romheld and Marschner, 

1991). Data in Table (3) showed that FYM 

application increased Zn-uptake (mg/pot) 

with compared the control treatment. These 

data are in harmony with those obtained by 

Abdel-Kariem (1989), EI-Fiki (1994),   El-

Sherief (1997) and Awad (2001) they 

showed that the application of FYM 

increased the Zn concentrtion and its uptake 

by different plants (corn, soybean, barley 

and tomato). 

 
Effect of different sources of P on 
zinc content 

Data in Table (3) showed that the 

application of phosphorus increased Zn-

uptake (mg/pot) by corn plants grown on 

both alluvial and calcareous soils. On the 
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other hand, the application of P at the higher 

level (30 ppm) slightly decreased the Zn 

uptake as compared with the lower level (15 

ppm) this effect at the higher rates of P 

fertilizer on Zn concentration may be due to 

the antagonistic effect of P on Zn. These 

results were confirmative to those Yadav et 

al. (1985). In this connection, Mengel and 

Kirkby (1987) who  suggested  that the  

phosphate  may  affect on  the physiological 

Zn-availability in plant tissues. Also, 

Megalah et al. (1993) stated that, P 

application resulted in a decrease in Zn 

availability of soils. 

On the other hand, values of Zn-uptake 

by corn plants grown on alluvial soil which 

obtained with application of triplephosphate 

fertilizer were relatively higher than those 

obtained with superphosphate at all levels of 

phosphorus addition. This may be attributed 

to the high amount of dry matter production 

of corn plants as result of triplephosphate 

application compared with obtained with 

superphosphate. While values of Zn uptake 

by corn plants, grown on calcareous soil 

which obtained with application of 

superphosphate fertilizer were relatively 

higher than those obtained with 

triplephosphate at all levels of phosphorus 

addition. This may be attributed to the high 

amount of dry matter production of corn 

plants as a result of superphosphate 

application compared with those obtained 

with triplephosphate. 

 
Effect of different sources of Zn 
on zinc content 

Data in Table (3) showed that application 

of Zn-EDTA and ZnSO4 at different levels in 

both soils markedly increased Zn uptake by 

corn plants as compared with untreated 

plants. These results are in agreement with, 

El-Shafei (1999) and EI-Fiki (2000). 

 
Table (3):Effect of different treatments on Zn and Fe uptake (mg/pot) of corn plants. 

        Treatments 

Alluvial Calcareous 

Uptake (mg/pot) 

Zn Fe Zn Fe 

Control 0 0.088 0.6408 0.014 0.1168 

F.Y.M. (O.M) 
1% 0.223 2.069 0.044 0.2763 

2% 0.284 2.1849 0.064 0.3753 

Superphosphate 
15 ppm P2O5 0.120 0.6899 0.028 0.1591 

30 ppm P2O5 0.113 0.6855 0.026 0.1561 

Triplephosphate 
15 ppm P2O5 0.125 0.7307 0.022 0.1194 

30 ppm P2O5 0.115 0.6929 0.020 0.1186 

Zn EDTA 
10 ppm 0.128 0.6457 0.041 0.1507 

20 ppm 0.164 0.5802 0.051 0.1372 

Zn SO4 
10 ppm 0.115 0.6457 0.034 0.1311 

20 ppm 0.1497 0.5767 0.036 0.1231 

Fe EDTA 
15 ppm 0.0964 0.9565 0.0168 0.2246 

30 ppm 0.0959 1.1689 0.0171 0.2700 

Fe SO4 
15 ppm 0.089 0.8732 0.0168 0.1801 

30 ppm 0.092 0.9516 0.069 0.2365 
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Moreover Basyouny (1996) and Hammad 

(1997) showed that Zn concentration and 

uptake of corn plants grown on soils treated 

with Zn-chelate were higher than those 

treated with ZnSO4. 7H2O. 

 
Effect of different sources of Fe 
on Zinc content 

Data in Table (3) showed that application 

of Fe fertilizers sources caused a decreased 

in Zn uptake (mg/pot) as compared with 

control tratement. Data also revealed that, 

the high Fe-EDTA and FeSO4 7H2O addition 

decreased Zn concentration of corn plants 

especially at high rate of Fe. This 

phenomenon might be explained by possible 

competition between chelates and plant 

roots for Zn and the antagonistic effect of Fe 

due to its higher solubility in the soil by 

chelat treatment (Mortvedte and Kelose, 

1988). 

 
Effect of FYM on iron content 

Data in Table (3) showed that the FYM 

addition incresed Fe-content in corn plants 

as compared with control treatment. The 

effect of FYM on the soil properties and 

plants growth declare these increments. 

The FYM contains nutrients such as Fe 

in available form and influence on these 

elements in the soils to make it available to 

plants. The present data confirm with finding 

of Soliman (1982) who found that addition of 

composted materials generally increased Fe 

uptake by soybean and corn plants. The 

addition of FYM increased Fe-uptake by 

soybean plants at different growth period. 

Also, Awad (2001) showed that the farm 

yard manure application increased the 

uptake of Fe as a result of increasing 

application rate. 

 
Effect of different sources of P on 
iron content 

Results in Table (3) showed that 

phosphorus fertilizers decreased iron uptake 

in corn plants. The decrease of iron 

concentration in plants may be attributed to 

decrease of iron availability in soil owing to 

the formation of insoluble iron phosphate 

compounds. Mersal (1996) these results in 

agreement with, Salem (1996) showed that 

iron content was decreased by increasing P 

application at all stages of both in alluvial 

and calcareous soils. 

The results in Table (3) showed that 

values of Fe uptake in plants grown in 

calcareous soils which obtained with 

application triplephosphate were lower than 

those obtained with superphosphate 

fertilizer at all levels of phosphorus addition. 

This may be due to high soluble phosphorus 

in triplephosphate which decreased Fe 

absorption by plants. Robson and Pitman 

(1983) found that the Fe was taken up from 

neutral or alkaline solutions, it can be 

percipitated as ferric phosphate in the 

vascular bundles -along the leaf veins. On 

the other hand, values of Fe-uptake by corn 

plants was parallel to the dry matter yield. 

Fe content in plants grown on the 

calcareous soils was lower than that grown 

on the alluvial one due to excessive CaCO3 

causing the conversion of Fe++ to insoluble 

forms (El-Gazzar et al., 1979). Haldar and 

Mandal (1981) reported that the decrease of 

iron translocation from root to shoot was 

affected at high P level due to P/Fe 

interaction. 

 
Effect  of different  sources  of Zn  
on  iron content 

Data in Table (3) showed that, Fe uptake 

(mg/pot) in corn plants grown on both 

alluvial and calcareous soils are decreased 

in plants tissues with increasing Zn 

application rate (10 and 20 ppm). Increasing 

Zn application rate up to 20 ppm Za as Zn-

EDTA or ZnSO4 forms reduced the content 

of Fe in plant tissue especially in alluvial soil, 

indicating the antagonistic effect of Zn on Fe 

absorption by growing plants. These results 

are in agreerpent with those obtained by 

Megalah et al. (1994) El-Sharawy et al. 
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(1994) who found that application of Zn 

decreased iron concentration and its uptake 

in different plants. Reults showed that the 

values of Fe uptake (ppm) which obtained 

with application Zn-EDTA were lower than 

those obtained with ZnSO4 fertilizer at all 

levels of zinc addition. This may be due to 

high solubility of zinc in Zn-EDTA fertilizer 

which decreased Fe absorption by corn 

plants. On the other hand, values of Fe 

uptake by corn plants grown on both alluvial 

and calcareous soils with application of Zn-

EDTA fertilizer were relatively higher than 

those obtained with ZnSO4. This may be 

attributed to the high amount of dry matter 

production of corn plants as a result of Zn-

EDTA application compared with those 

obtained with ZnSO4. These results are in 

agreement with hose by Basyouny (1996) 

and Hammad (1997) who found that iron 

concentration and its uptake were gradually 

decreased in plants tissues with increasing 

Zn application rate. The decrease of Fe 

uptake by wheat and corn plants fertilized 

with Zn depends on the from of applied Zn 

and the used soil. 

 

Effct of different sources of Fe on 
iron content 

Data in Table (3) showed that, addition of 

iron as FeSO4.7H2O markedly increased the 

Fe uptake in the plant tissues compared with 

the untreated plants. However, Fe-EDTA 

was superior as a source of Fe in increasing 

Fe uptake compared with FeSO4.7H2O. 

These results are in agreement with those 

reported by Christine Nait (1992) who 

reported that FeSO4 is very soluble, and the 

water content in the pot was high, 

subsequently FeSO4 became ineffective 

very soon after application, while Fe-EDTA 

was taken up by the plants, and therefore, 

remained effective. 

As mentioned above, the Fe uptake in 

corn plants grown in both alluvial and 

calcareous soils increased markedly with 

increasing Fe levels of two iron sources. The 

highest Fe contents were obtained for corn 

plant grown on both soils treated with Fe-

EDTA. These result are in agreement with 

those reported, Moussa (2000) and Abou 

Hussien (2001) who showed that, 

concentration and its uptake of Fe in corn, 

sunflower, wheat plants increased with 

increasing Fe levels. Also, this results are in 

agreement with Basyouny (1996) and 

Hammad (1997) they found that iron 

application as Fe-EDTA was supperior for 

increasing the Fe content in wheat and corn 

plants grown on alluvial soil FeSO4 was 

inferior as compared to the other two 

chelated sources. 
 

Effect of FYM on the availability of 
some micro nutrients (Zn and Fe) 

Data in Table (4) showed that application 

of FYM increased the availability of Zn and 

Fe in the used soils. This may be due to its 

improving effect on chemical and physical 

properties of the soil. Similar results were 

achieved by El-Koumey (1998) reported that 

increasing the level   of  farmyard manure 

decreased pH values and decreased E.S.P 

levels. It also increased DTPA extractable 

Fe, Mn, Zn and Cu. 
 

Effect of different sources of P on 
the availability of some micro 
nutrients (Zn and Fe) 

Data in Table (4) showed that application 

of P decreased the DTPA extractable Zn 

and Fe. This decrease may be due to 

formation of compounds with phosphate in 

soils, which reduced the availability of these 

nutrients in soil solutions. These results are 

in agreement with Haldar and Mandal (1981) 

and Megalah (1994) who revealed that 

applying phosphorus significantly decreased 

the content of DTPA extractable Zn, Fe, and 

Cu. In this connection El-Koumey et al. 

(1993) showed that the application of 

phosphatic fertilizers increased pH values in 

soil in the following order Abo Zabaal 

triplephosphate> Abo Zabaal 

superphosphate> Kafr El-Ziat 

superphosphate. 
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Table (4): Effect of different treatments on available Zn and Fe in used soils after plant 

harvest. 

Treatments  

Alluvial Soil Calcareous Soil 

Concentration (ppm) 

Zn Fe Zn Fe 

Control 0 2.33 6.36 1.30 3.44 

F.Y.M. (O.M) 
1% 2.62 7.12 1.60 3.72 

2% 3.16 6.84 1.74 4.85 

Superphosphate 
15 ppm P2O5 2.02 6.14 0.80 3.36 

30 ppm P2O5 1.99 6.13 0.73 3.36 

Triplephosphate 
15 ppm P2O5 2.00 5.86 0.74 3.10 

30 ppm P2O5 1.97 5.72 0.78 3.10 

Zn EDTA 
10 ppm 6.27 5.83 6.00 3.42 

20 ppm 13.52 5.40 11.12 3.24 

Zn SO4 
10 ppm 5.24 5.60 5.19 3.38 

20 ppm 8.47 5.32 8.19 3.10 

Fe EDTA 
15 ppm 2.09 7.98 1.10 5.08 

30 ppm 2.12 8.15 1.10 6.77 

Fe SO4 
15 ppm 2.02 7.51 0.72 4.26 

30 ppm 2.00 7.80 0.63 4.76 

 

Effect of different sources of Zn 
on the availability of some micro 
nutrients (Zn and Fe). 

Data in Table (4) showed that application 

of Zn increased the DTPA-extractable Zn 

while decreased the DTPA-extractable Fe. 

These results are in agreement with those 

obtained by Mandal and Haldar (1980) and 

Falatah and Nadiem (1992). Data in Table 

(4) showed that application of Zn decreased 

the extractable Fe. The decrease may also 

be due to the ionic competition between Zn 

and Fe for chelating ligands. These results 

are in agreement with those obtained by 

Mandal and Haldar (1980), Falatah and 

Nadiem (1992) and Megalah (1994). 

 
Effect of different sources of Fe 
on the availability of some micro 
nutrients (Zn and Fe). 

Data in Table (4) showed that application 

of Fe increased the DTPA extractable Fe, 

while decreased the DTPA extractable Zn, 

which indicating that the strong antagonistic 

between Fe and Zn. These results are in 

agreement with those obtained by Abou 

Hussien (1997) and Moussa (2000). 
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تأثير المادة العضوية ومصادر مختمفة من الفوسفور والزنك والحديد عمى محتوى الأرض 
 العناصر الصغرى  بعض والنبات من

 
 ،  (1)، محمد مصطفى شحاتة (1)، بدر يوسف الكومى (1)فاطمة سعد الشافعى

 (2)سامية سعد الكلاوى

 كمية الزراعة جامعة المنوفية  –الأراضى  قسم عموم( 1)
 مركز البحوث الزراعية (2)

 الممخص العربى
أقيمت تجربة أصص بكمية الزراعة ـ جامعة المنوفية لدراسة تأثير مصـادر ومعـد ت ملتم ـة مـن ال وسـ ور والزنـد والحديـد 

 لجيرية .وكذلد المادة العضوية عمى نمو نبات الذرة فى كلا من الأراضى الرسوبية وا
وجمعت عينات التربة الطينية من الطبقة السطحية لمزرعـة كميـة الزراعـة بنـبين الكـوم جامعـة المنوفيـة والتربـة الجيريـة مـن 

 الطبقة السطحية لمزرعة النوبارية محافظة البحيرة.
لنباتـات الـى حبوب من الذرة . تم لف ا 5سم وتم زراعته بـ  15كجم من عينات الأرض فى كل أصص ارت اعة  2وضع 

% مـن السـعة الماةيـة 60يوم من الزراعة رويت الأصص بإنتظام حتى وصل مستوى الرطوبة بالأرض الـى  14نباتات بعد  3
 . (W.H.C)الكمية 

 :إلى وقسمت التجربة 
زن % مــن و 2   1القســم الأول لدراســة تــأثير المعاممــة بمعــد ت ملتم ــة مــن الســماد العضــوى )الســماد البمــدى( )صــ ر    -1

 التربة(.
من سـوبر فوسـ ات وتربـل  ( من كل P2O5مممجم  30   15القسم الثانى لدراسة تأثير المعاممة بمعد ت ملتم ة )ص ر    -2

 فوس ات .وقد أضيف كلا من التسميد العضوى وال وس اتى قبل الزراعة .
 ZnSO4. 7H2Oورتى كبريتـات زنـد كجـم( فـى صـ /مممجـم 20   10تـم معاممـة بالزنـد بمعـد ت )صـ ر   الثالـث القسم  -3

 . Zn-EDTAوزند ملمبى 
 .FeSO4كجــم( فــى صــورتى كبريتــات حديــدوز  /مممجــم 30   15تــم معاممتــه بالحديــد بمعــد ت )صــ ر   الرابــع القســم  -4

7H2O  وحديد ملمبىFe-EDTA  . 
م وحسـب وزناـا °70رن عنـد  ـفـى ال يـوم وج  ـت 45يوم من الزراعة   حصدت النباتـات بعـد  15تم إضافة الزند والحديد بعد 

 الجاف وطحنت ثم تم تحميماا كيمياةياً .
 وتم إجراء التقديرات التالية :

 تحميل التربة : تم تقدير الصورة الميسرة لم وس ور والزند والحديد والمنجنيز والنحاس. –أ 
 الص ات اللاصة بنمو النبات : تم تقدير الوزن الجاف لمنبات . -ب
 العناصر الصغرى )زند وحديد(من نبات : تم تقدير محتوى نبات الذرة تحميل ال -ج

 ويمكن تمخيص النتائج المتحصل عميها فى الآتى :
 القسم الأول : تأثير السماد العضوى :
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مــن الأرض الطينيــة والجيريــة الــى زيــادة معنويــة فــى المــادة الجافــة  % الــى كــل2   1د البمــدى بمعد تــه أدت إضـافة الســما -1
 باتات الذرة بالمقارنة بالنباتات غير المعاممة )كنترول(.لن

كانت أعمى قيم لممادة الجافة لمنباتات الناميـة فـى الأرض الطينيـة بينمـا أقـل قـيم لممـادة الجافـة لمنباتـات الناميـة فـى الأرض  -2
 الجيرية .

 من الأرضين الى زيادة تركيز وامتصاص الزند والحديد بواسطة نبات الذرة . أدت إضافة السماد البمدى الى كل -3
 . DTPAأدت إضافة السماد البمدى الى زيادة الزند والحديد المستلمص بـ  -4
أدت إضــافة الأســمدة المعدنيــة ال وســ اتية إلــى زيــادة معنويــة فــل المــادة الجافــة لنباتــات الــذرة الناميــة فــل كــلا مــن الأرضــين  -5

 لطينية والجيرية وهذا دليل عمى استجابة النباتات لمتسميد ال وس اتى ولاصة فل الأراضى الجيرية.ا
المادة الجافة لنباتات الذرة المسمدة بالتربـل فوسـ ات أعمـى مـن المسـمدة بالسـوبر فوسـ ات فـل الأراضـى الطينيـة بينمـا حـث  -6

 العكس فل الأراضى الجيرية .
د بواسطة نباتات الذرة النامية فى الأرض الطينية أعمى من الممتص مـن هـذا العناصـر لمنباتـات الممتص من الزند والحدي -7

 النامية فى الأرض الجيرية والمعامة بال وس ور.
 فى كلا من نوعى التربة. DTPAأدت إضافة الأسمدة ال وس اتية الى نقص كمية الزند والحديد المستلمصة بـ  -8
مادة الجافة لنباتات الذرة النامية فى كلا من الأرض الطينية والجيرية والمسـمدة بالزنـد الملمبـى كانت أعمى قيم لمحصول ال-9

Zn-EDTA . عن تمد المسمدة بكبريتات الزند 
الكميـــات الممتصـــة مـــن العناصـــر الصـــغرى )زنـــد   حديـــد( بواســـطة نباتـــات الـــذرة الناميـــة فـــى كـــلا مـــن الأرض الرســـوبية -10

بالمقارنة مع كبريتات الزند . وكان معدل ا ستجابة لنبـات الـذرة أكثـر فـى  Zn-EDTAد الملمبى والجيرية تزداد مع الزن
 الأرض الجيرية المعاممة بالزند الملمبى .

 إضافة أسمدة الزند تزيد من الزند الميسر فى كلا من الأرضين الرسوبية والجيرية . -11
 . DTPAيد المستلمص بـ إضافة أسمدة الزند تزيد من الزند وتقمل من الحد-12
مـن الأرضـين الطينيـة والجيريـة المعاممـة بالزنـد الملمبـى  تـزداد فـى كـل (Zn, Fe) ة من العناصـر الصـغرىالكمية الميسر -13

Zn-EDTA . عن تمد المعاممة بكبريتات الزند 
ة معنويـة فـى محصـول كجم( ومن ملتمف مصادرا الـى زيـاد /مممجم 30   15أدت إضافة الحديد عن ملتمف مستوياته )-14

 من الأرض الطينية والجيرية . افة لنباتات الذرة النامية فى كلالمادة الج
 أدى الى زيادة محصول المادة الجافة أكثر من كبريتات الحديدوز . Fe-EDTAإضافة الحديد الملمبى -15
مـن الأرضـين مـع الحديـد  يـة فـى كـلاسـطة نباتـات الـذرة الناممعنويـا بو  (Zn, Fe)يـزداد الممـتص مـن العناصـر الصـغرى -16

 الملمبى مقارنة مع كبريتات الحديدوز .
 بينما تقمل من الكميات المستلمصة من الزند.  من الأرضين  الحديد المستلمص فى كلإضافة الحديد تزيد من -17


