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Abstract

A pot experiment was carried out to study the influence of irriga-
tion intervals, N-and Fe-fertilization on uptake of some macro - and mi-
cro nutrients by wheat plants grown on alluvial and calcareous soils. The
obtained results could be summarized in the following:-

N and P-uptake were significantly affected by irrigation intervals.
the highest values were found in the 8 days interval treatments . In-
creasing N and Fe fertilization levels led to pronounced increases in N-
and P-uptake in alluvial soil.

Zn, Fe, Cu and Mn uptake were significantly affected by soil type.
Increasing N fertilizer levels and decreasing irrigation intervals led to in-
creases in the micronutrients uptake . However, increasing Fe fertiliza-
tion resulted in increases in Zn and Fe uptake and decreases in Mn and
Cu uptake by wheat plants.

INTRODUCTION

Fertilization and water supply are among the important factors which affect
the nutrient content of plants . The yeilding capacity of wheat is related to the nutri-
ent uptake of plant of which growth characteristics and chemical composition are
good criteria.

The availability of soil moisture affects the plant growth, yield and , especial-
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ly , the capability to absorb nutrients needed for plant growth and development. Ba-
" tra (1967) indicated that the effect of available soil moisture on nutrients uptake is
exerted through different eﬁecté on availability of nutrients in soil . Talha (1973)
reported that the difference in yield of wheat under soil moisture deficiency was
significant. Ehlig and Le Mert (1976) showed that yield of wheat decreased as water
application decreased.

Application of fertilizer indicates changes in nutrient concentration and total
uptake. Puntanker and Sharma (1985) and Terman and Noggle (1973) reported that
nitrogen increased the contents of N,P and K in leaves and other plant parts. Hussein
et al. (1984) found that increasing nitrogen levels significantly increased concentra-
tions and the total uptake of nitrogen and phosphorus , while it decreased K-

" concentration and total uptake. Also , they found that increasing N-levels increased
concentrations and the total uptake of Fe while Mn, Zn and Cu were not affected by
N-levels . Hsu and Ashmead (1982) , Gad-Allah (1984) and Ismail et al. (1990)
found that foliar application of iron was effective on dry matter yield and iron up-
take by the plant than soil application.

The present study aims at discussing and interpretting the results of nutrients
uptake by wheat plants as influenced by irrigation intervals , nitrogen -iron-
fertilizers and soil type.

MATERIALS AND METHODS

A pot Experiment was carried out using 10kg portions of calcareous and allu-
vial soils taken from Tahreer province Northern sector and Kalubia Governorate at
Bahtim, respectively. Some soil physical and chemical properties of the soils under
study are given in Tabel 1.

Wheat grains (Sakha 8) , 10 per pot, were sown and the seedlings were
thinned to 6/pot after 30 days from planting . After thinning, all pots received po-
tassium sulphate (48% K0) at the rate of 100 kg /fed. Superphosphate (15.5%
PZOS) was added before planting at the rate of 150 kg/fed. Nitrogen was added as
ammonium nitrate (33.5%N) at rates of 40 and 80kg /fed. Three levels of iron (iron
sulphate; 20% Fe) were added at the rates of 0,10 and 20ppm Fe/fed. Both nitrogen
and iron fertilizers were added at two equal doses, the first after 30 days from
planting , and the second after another 30 days.
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Table 1. Some physical and chemical properties of the different studied soils.

Characters Bahtim soil El-Tahreer soil

Particle size distribution

Coarse sand % 0.71 ¢ 14.37

Fine sand % 17.05 48.34

Silt % 36.65 21.03
Clay % 45.62 15.90
Texture, class Clay loam Sandy loam
E.C. mmoh/cm250C 1.55 3.09

O.M. % 1.40 0.80
CaCO03 2.65 (24.78

Moisture constants

Field capacity % 35.50 21.10
Wilting point % 15.60 12.00

Available water % 19.90 9.20

The water regime was applied in two irrigation frequencies, 8 days 16 days,
repectively. The amount of water given for irrigation was the same for all treatme-
nts (1 L /pot)throughout the experimental period. Plants were harvested after 90
days from planting.

The wet method was used to digest plant samples. Phosphorus was determined
as described by Piper (1950), while iron, copper, zinc and manganese were deter-
mined using the atomic absorption spectophotometer. Nitrogen was determined in an-
other wet digestion as described by Pregle (1945).

The statistical analysis methods were carried out according to Snedecor and
Cochran (1969).

RESULTS AND DISCUSSION

Data in Table 2 show that, generally, the values of N and P uptake by wheat
plants are significantly affected by soil type. The highest values of N and P-uptake
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were found under alluvial soil, while the lowest ones were obtained by the calcare-
ous soil. This may be due to the improved soil conditions for plant growth under allu-
vial if compared with the calcareous soil.

Nitrogen and phosphorus uptake by wheat plants were significantly increased
when irrigation was carried every 8 days. Meanwhile , the lowest uptake was ob-
served after the second irrigation iterval (16 days ) which took the minimum
amount of irrigation water through the growing season. These findings are in agree-
ment with those obtained by Varma (1976) who found that the uptake of N and P by
some cereal and leguminous crops increased with increasing soil moisture content.

Values of N- and P-uptake by wheat were significnantly increased with the
rate of applied N and FE fertilizers. These results are in harmony with those ob-
tained by Jariov et al. (1976) who reported that increasing N-rate increased plant
N-uptake . Also, Andrish et al. (1971) reported that the more the N-applied, the
more amount of phosphorus was found in whole plants.

Data in Tables 3 and 4 indicated that Zn-, Fe-, Cu- and Mn-uptake by wheat
plants are influenced by the soil type . Results indicated that the total uptake of all
micronutrients under investigation were signifcantly increased under alluvial soil
when compared with the calcareous one. this finding may be due to the adequate or-
ganic matter content in the alluvial oil which enhances the solubility of non-soluble
minerals in soil media.

With regard to the effect of irrigation intervals on the total uptake of differ-
ent micronutrients under study , data in Tables 3 and 4 revealed that Zn-, Fe-, Cu-
and Mn-uptake by wheat plants increased by decreasing the irrigation intervals. The
decrease of the nutrients in wheat plants as soil moisture decreased may be due to
reducing the solubility of minerals in the soil where the water films are thin and the
path length of movement increases, hence, movement of cations to root is reduced.
High tension exerts a physiological effect on the root elongation, trugidity and num-
ber of root hairs which was reduced with increasing tension. These reuslts confirm
those obtained by Lal and Taylor (1970) who detected increased in the uptake of nu-
trient ions propably because the reducing conditions increased minerals solubility.

Nitogen fertilizer addition resutled in increases in the total uptake of all mi-
cronutrients under investigation. This effect was highly significant for Zn-, Fe-, Cu-
and Mn-uptake. This might be attributed to the increase in the root surface per nuit
of soil volume and the rate of nutrient uptake , or might be due to the high capacity
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of the plants supplied with N-fertilizers in building metabolites which might contrib-
ute much to the increase of the dry matter content and nutrients uptake by plants.

Data in Tables 3 and 4 show that increasing Fe-level from 10 to 20 ppm sig-

nificantly increased the values of Zn and Fe uptake and significantly decreased the
uptake of Cu and Mn elements. Similar results were obtained by Hussien et al
(1984).

The present results lead to the conclusion that irrigation every 8 days, in

combination with N and Fe fertilizers with 80kg N and 20pp, Fe/fed. gave the best
quantity and the quality of yield of wheat plants grown on both alluvial and calcare-

ous soils.
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