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ABSTRACT

Pot experiment was carried out using sandy soil samples which were
collected from the surface soil (0-20Cm) of Tahrier region . The experiment was
designed in complete randomized with three replicates. The first factor was organic
matters as FYM at the rate of 200 gm/pot (20ton/fed), sodium humate 50 mg/pot (5
Kgl/fed) and potassium humate 80 mg/pot (8 Kg/fed). The second factors was ferrous
sulfate 7,14 mg/kg soil (7.14 kg/fed).

The dry matter yield of corn plants significantly increased by using organic
adsorbent alone or combined with iron compared with control. The best results of dry
matter yield were obtained as follows: FYM > K — H > Na — H > control at all iron
levels.

Nutrient contents (N,P K and Fe) in corn plants increased with applying of
organic adsorbents for all treated iron levels Similar trends of results were found as
for the dry matter yield of com plants.

Residual effect of N,P,K and Fe in soil after harvest of corn plants, generally
increasing the nutrient extractable from soil. This increase for N,P and Fe was follows:
FYM > Na- H > K = H > control. Only K extractable was in this order: FYM > K = H >
Na - H > control.
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INTRODUCTION

The most commeon range of Fe in soils is from 0.5 to 5 %. Even in Fe-
poor soil, there is no absolute deficiency of Fe for plants, but only deficiency
of readily soluble a amounts. Socil Fe exhibits a great affinity to or mobile
organic complexes and chelates, these compounds are largely responsible to
Fe migration between soil horizons and Fe leaching from soil profiles and
also are important in the supply of Fe to plant roots. Organic material was
added to soil to produce chelating agents such as phenolic acids, complex
polymeric phenols, humic acids fulvic acid...etc. (Stevenson 1994). These
chelating agents make more Fe available to plants growing on calcareous
soil. Wallace and Khadr (1996) found that humic acid when chelated with
iron, seems to be able to correct iron deficiency of chlorotic sensitive plant
species when grown in calcareous soil. Dahiya and Singh(1980) pointed that
the concentration and uptake of iron by oat plants grown in loamy sandy soil
was increased with increasing FYM up to 1% . Abdel-Latif and Abdel-Fattah
(1985) studied the availability of micronutrients in two calcareous soils of
Egypt, sandy loamy containing 12.8 %CaCO; and sandy clay loamy
containing 27.2 % CaCO, . They found that the addition of organic materials
to both soils markedly increased the available of Fe and Zn. Fagbami et al.
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(1985) pointed out that organic matter levels in soils are positively correlated
with the extractable forms of Fe, Zn and Cu in soil including those of
calcareous soil. Mc Caslin et al (1987) showed that the application of some
organic residues for Sorghum plants growing on calcareous and silt clay
loamy soil, revealed favorable responses for uptake of Fe, Mn Zn and Cu by
plants. Taalab (1999) recommended that the application of town refuse 5, 10
and 15 ton /fed, water hyacinth compost 5,10, 20 ton / fed increased soil
available Fe, Mn, Zn, and Cu more than the application of chemical fertilizers
alone. Radwan et al. (2001)found that the dry matter yield of corn kernels and
the concentration of iron and its uptake were increased with the increases of
Fe addition(0, 4, 8 ppm). The chelating agents resulted in more increase of
Fe content compared with the So, form (DTPA >EDTA>S0,).

The purpose of this study was to define the effect of organic matter
substances such as FYM, sodium humate and potassium humate under
different levels of iron on yield and ability of organic adsorbents on adsorption
and release of iron to plants.

MATERIALS AND METHODS

Sandy soil samples were collected from the surface soil (0-20Cm) of
Tahrier region. Analytical data of this soil are shown in Table(1A) and FYM,
sodium humate and potassium humate in Table (1 B). All analyses were
performed according to the Cottine ef al. (1982) The experiment was
designed in a complete randomized with three replicates. The first factor was
organic matters as FYM at the rate of 200 gm/pot (20ton/fed), sodium humate
50 mg/pot (5 Kgl/fed) and potassium humate 80 mg/pot (8 Kg/ha). The
second factor as ferrous sulfate 7 (Fe1),14 (Fe2) mg/kg soil (7, 14 kg/fed).
Ten kilograms of soil were packed in plastic pots, all pots were fertilized by
N,P K using ammonium sulfate 33.5 gm/pot (33.5 kg/fed), super phosphate
15.5 P,0s 1.5 gm/pot (15 Kg/fed) and potassium sulphate 4.8 gm/pot (48-
50% K,Olfed) respectively. Each pot was planted with 8 seeds of corn and
irrigated with tap water at 60% of water holding capacity. The plants were
harvested after 60 days, dried at 70°C until the weight became constant and
prepared for chemical analysis.

Table (1): Some physical and chemical analysis of materials used in

experiments.

A
Location | pH EC, OM | CaCO, CEC, W.H.C | Sand | Silt | Clay [ Texture
Of soils | KCI [mS.Cm™| % % |mmol.Kg"'| % % % | % | Grade
El Tahrier |7.35| 0.41 0.010|{ 0.80 48.82 34 96.95/1.90]1.15| Sandy

B
. N CIN P, K, Fe,
Materials C% % fivibc i maka' | ma.Kg"
Soil 0.01023 0.00113 9.05 29.97 400 12.93
Na-humate 31.27 0.8400 37.26 304 4200 7140
K-humate 33.28 0.4275 77.84 264 165000 2510
FYM 38.04 1.2610 30.1665 5006 30700 3500
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RESULTS AND DISCUTION

Data in Table ( 2 ) and Fig. 1 represented the effect of organic
substances as (potassium humate, sodium humate and farmyard manure)
and Iron levels and their interactions on the production of dry matter of corn
plants. The obtained results show that the dry matter of corn plants
significantly increased after the addition of organic substances to the soil
compared with control . There is no significant difference effect between
sodium humate and potassium humate. Significant effect was found between
farmyard manure and both potassium humate and sodium humate. The high
values of dry matter yield obtained arrange as the following: Farmyard
manure > potassium humate > sodium humate >control . The relative
increase in dry matter weight comparing with control were : 107.39% > 50.79
% > 41.68 % in the case FYM, potassium humate and sodium humate.

It means that organic substances participated on the increase of
yield due to the mineralization process which released the nutrient to the
plants . These results are in agreement with those obtained by Uren(1984),
Chaney (1988), Basyouny (1996). Fecenko et al (1995) found that the yield of
sprlng wheat was increased after addition sodium humate at the rate of 7
kg.ha™ compared with control. Shalabey (1998) found that the application of
sod:um humate at the rate of 5 kg.ha" and farmyard manure at rate 20
ton.ha™' significantly increased the yield of spring wheat plants.

Concerning the iron levels, there are a significantly increased in yield
of corn plants compared with control, but between iron levels there are no
significant effect between them. The highest values were obtained by using
Fe2 (14) ppm than Fe1 (7) ppm. The relative increases were 79.28 % for Fe2
and 61.68 % for Fe2. This may be attributed to that iron was increased the
photosynthesis process through chiorophyll formation, and activated of some
enzymes as dehydrogenises in plants compared with control (Clarkson and
Hanson 1980) , Mengel and Krikby (1987). These results are in agreement
with those obtained by Radwan et al. (2001) who found that the application
of Fe at 4.12, 8 ppm at different forms as Fe-SO, Fe- EDTA and Fe — DTPA
to the different soils, significantly increased the yield of corn plants.

For both organic substances and iron levels added to the soil their
was a positive response in yield of corn after addition organic substances
companied with iron levels This response is significant in all treatments
between control and all levels of added Fe for three organic substances . On
the other hand , we found that their was no significances between all added
levels of iron in the case potassium humate and sodium humate. But under
Farmyard manure has a highly significant difference in yield of corn plants.
FYM seems to be materials with a higher buffering capacity compared to the
sodium hum ate and potassium humate. This effect is related to the amount
of materials used in the pot experiment.

Concerning the content of N, P,K and Fe (mg/pot) in corn plants
which increased progressively with increasing iron levels applied to the soil
alone or companied with studied organic matter. Regardless of iron effect on
N,P,K and Fe. The highest values were obtained by using Farmyard manure.
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The applied organic matter can be arranged as the following: Farmyard
manure > Potassium humate > Sodium humate > control. It could be seem
from Table 2 that organic substances gave a higher amount of nutrient
uptake to corn plants compared with the control. This effect is interpret by
the amount and chemical composition of materials which were used in pot
experiment. Also the usedorganic substances produced some chelating
agents, through mineralization process which makes more Fe available to
plant growth.

Wallace and Khadr (1966)found that humic acid when chelated with
iron, seems to be able to correct iron deficiency of chlorotic sensitive to plant
species when grown in calcareous soil. Dahiya and Singh(1980) pointed out
that the concentration and uptake of iron by oat plants grown in loamy sandy
soil was increased with increasing FYM up to 1%. Sakr et al. (1995) found
that, iron application as Fe-chelates to the soil increased P concentration and
uptake by corn and sunflower plants grown on different soils. Radwan et al
(2001) found that the dry matter yield of corn kernels and the concentration of
(N, P, K ,Fe and Zn) and its uptake were increased with the increases of Fe
addition(0, 4, 8 ppm). The chelating agents resulted was more increased of
nutrients content compared with the So, form (DTPA > EDTA> Soy).

Residual effect of N,P,K and Fe in soil after the harvest of corn plants
are shown in (Table 5). Generally the extractable soil nutrients were
increased by application of both organic matter ( farmyard manure, potassium
humate, sodium humate) and iron to the soil. The values of extractable of
nutrients were higher than that the values found in the soil before the
establishment of pot experiment.

For organic substances the values in N extractable was increased at
the rate of 19.53 %, 39.06 % and 227.34 % for sodium humate, potassium
humate and farmyard manure. P extractable also increased at the rate of
13.7 %, 41.17 % and 113.70 % for sodium humate, potassium humate and
farmyard manure. But K extractable was increased at the rate of 82.48 %,
16.22 % and 83.82 % for potassium humate , sodium humate and farmyard
manure respectively. Concerning the iron extractable brought up to 30.83 %,
69.28 % and 103.92 % for potassium humate , potassium humate and
farmyard manure. The differences between all treatments could be
explained by the rate of amount addition and the rate of degradation between
them and consequently producing some chelating agent to be strongly bound
nutrient and being more mobile through soil particles. Also the beneficial
effect of organic materials must be consider the most improving agent for soil
fertility. Taalab (1999) recommended that the application of town refuse 5; 10
and 15 ton /fed, water hyacinth compost at rates of (5,10, 20 ton / fed)
increased soil available Fe, Mn, Zn, and Cu more than the application of
chemical fertilizers alone.

The influence of iron levels added to soil on extractable nutrients are
shown in Table 2. Extractable N was increased at the rate of 19.19 % and
9.39 % for Fe1 and Fe2. P extractable also increased at the rate of 8.14 %
and 26.74 % for Fe1 and Fe2 respectively. Both extractable K and Fe were
increased at the rate of 17.39 %, 31.30 % and 41.66 %, 94.44 % for Fe1and
Fe2 consequently.
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From the obtained results, it can be concluded that, the application of
organic substances combined with iron levels increased the dry matter yield
and improved the nutritional status of plants and soil. The best effect of
treatments was as follows were: FYM + Fe2 > K — H +Fe2 > Na — H +Fe2 >

control +Fe2.

Table (2): Influence of potassium humate, Sodium humate, Farmyard
manure and Iron levels on yield of corn plants growing in

sandy soils and some nutrients uptake.

Yield | N N B P ., K Fe Fe
Treatments | gipot) | % |(maipot)| % |(maipot)| "% | (mgipot ppm | (mglpot)
Fe0 11.66 [ 1.04 | 121.26 [ 0.25 29.15 3.21 374.28 24.00 0.2798
Control Fe1 26.65 | 1.14 303.81 0.26 69.29 3.36 895.44 56.00 1.4924
Fe2 31.76 | 1.16 | 368.42 | 0.28 88.93 3.77 | 1197.35 | 64.00 2.0326
Fe0 25.00 | 1.24 310.00 0.26 65.00 4.21 1052.50 44,00 1.1000
K-H Fe1 38.33 | 1.27 486.79 0.28 107.32 4.46 | 1709.52 68.00 2.6064
Fe2 42.33 | 1.30 550.29 0.29 122.75 4.74 | 2006.44 | 78.00 3.3017
Fe0 25.00 | 1.30 325.00 0.28 70.00 3.62 905.00 40.00 1.0500
Na-H Fe1 36.14 | 1.35 | 487.89 | 0.28 10119 | 446 | 1611.84 | 68.00 2.4575
Fe2 38.14 | 1.36 518.70 0.32 122.05 4.75 | 181165 | 74.00 2.8224
EYM Fel 33.66 | 1.29 | 434.21 0.28 94.28 4.89 | 164597 | 62.00 2.0869
Fe1 53.00 | 1.37 726.10 0.31 164.30 5.23 | 2771.90 80.00 4.2400
Fe2 58.66 | 1.41 827.11 0.36 211.17 5.30 | 3108.98 90.00 5.2794
LS.D. 5% 6.29 ks i o v s e phaink =
® Fed 23.83 | 1.22 297.62 | 0.27 64.61 3.98 | 9901.44 | 43.00 1.1290
® Fe1 38.53 | 1.28 501.15 | 0.28 110.53 437 | 1747.18 68.00 2.6990
® Fe2 42,72 | 1.30 566.12 0.31 136.23 6.64 | 2031.11 76.50 3.3590
L.S.D. 5% 4.46 e - e -—- e o o e
@ Control 23.35 | 1.11 264.50 | 0.26 62.45 3.45 8.22.36 48.00 1.2683
® K-H 35.22 | 1.27 449.03 0.28 98.36 4.47 1589.48 65.53 2.3561
® Na-H 33.09 | 1.34 443.86 0.29 97.74 4.28 1442.85 61.35 2.1094
® FYM 48.44 | 1.36 662.47 | 0.32 156.57 514 | 2508.91 77.33 3.8687
L.S.D. 5% 2.91 e e === o e ---- s wean
K-H (Potassium humate), Na-H (Sodium humate), FYM (Farmyard manure).
Fe0 (control of iron), Fel (7 ppm of iron), Fe2 (14 ppm of iron).
®(Average).
Fig.1. Effect of organic adsorbents and Iron levels on dry
yield of Corn plants.
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Table (3): Influence of potassium humate, Sodium humate, Farmyard
manure and Iron levels on availability of some nutrients in

soil after harvesting corn plants.

N ppm P ppm K Fe
Treatments Totpal AvaFI,IF;bIe Ava?lgfl‘:lo Avai?fgl‘e
= 126 16 20 7
Fe1 130 17 26 8
s Fe2 130 18 28 11
® 128 17 24.66 8.66
Fe0 145 17 28 g
ks Fel 158 18 35 11
Fe2 158 23 42 15
® 153 19.33 25 11.33
Feo 176 20 25 10
Fe1 180 23 28 15
Na-H Fe2 180 27 33 19
D 178 24 28.66 14.66
Fe0 378 33 42 11
Fef 478 35 46 17
FYM Fe2 403 41 48 25
® 419 36.33 3533 17.66
Feo 198 21,60 28.75 )
b Fel 236 23.25 3375 12.75
Fe2 217 27.25 37.75 175

K-H (Potassium humate), Na-H (Sodium humate), FYM (Farmyard manure)
Fe0 (control of iron), Fel (7 ppm of iron), Fe2 (14 ppm of iron).
®(Average).
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