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ABSTRACT: This work was carried out to study the individual and
combined effects of organic manures and irrigation water quality on growth
of corn plants ( Zea mays L ( triple hybrid 310) and their contents of some
macro nutrients. Surface soil samples representing alluvial, calcareous and
sandy soils were used in these greenhouse experiments. The soils were
manured with farmyard manure (FYM at 2 % C) and alfalfa plants as a green
manure ( GR), plus the control treatments. The used irrigation water sources
were tap water ( TW) agricultural drainage water (DW), mixed TW + DW at a
ratio of 1:1, synthetic saline water at 2000 mg/l of TSS of CaCl, + NaCl at Ca :
Na ratio of 1:1 (SW1) and synthetic saline water at the same content of TSS
and Ca : Naratio of 2:1 ( SW2). All pots were planted with 5 corn seeds /pot.
Plant samples were taken after 45 and 65 days of planting. Dry weights of
plant samples were recorded and their contents of N, P and K were
determined. The dry matter yield of corn plants increased as a result of
organic manures application. Those increases were clearer with FYM
especially at the first growth period. Under the different treatments of
manures, the dry matter yield increased with advancing the plant age. The
highest dry matter yields were found for the plants grown on the alluvial soil
followed by those on the calcareous soil, to leave the sandy soil last in such
concern. Also, with the different manure treatments, the highest dry matter
yields were found for the plants irrigated with DW, whereas the lowest
values were found with the treatments of SW2.

The obtained data also showed greater positive effects of manure treatments
on corn plant contents (%and mg/Kg) of N, P and K at both growth stages
under the different soil conditions. The highest contents of such nutrients
were found in the corn plants grown on the alluvial soil manured with FYM
and irrigated by DW.

Key words: Maize, Organic fertilization, Irrigation water quality, Nutrients
uptake, cereal crops.

INTRODUCTION

Under arid and semi-arid conditions, like Egypt, the most important two
factors limiting soil productivity are irrigation water and organic matter
supplements. For many centuries, farmers have confirmed that, the capacity
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of soils to produce crops is more or less directly related to the amount of
added organic matter (OM). Much attention has been drawn to the nature,
behavior, and functions of (OM) in Egyptian soils, as well as composting of
plant residues. Moreover, the golden motto should be "what comes out of the
soil must be returned to the soil" and therefore the burning of garbage is a
major and punishable agricultural crime.

Abou Houssien (1999a and b)found that, in alluvial soils of Kalioubiya and
Minufiya Governorates of Egypt OM contents were about 2 % in the surface
layers and decreased with depth. They also added that, content of OM and its
distribution within soil profile depended on the type of cover plant and its
cultivation season. Ahmed (2005) studying the content of OM and its
distribution in soil profiles in some salt affected soils of Egypt and she found
that, the content of OM and its vertical distribution within soil profiles were
related to soil salinity, source of soil salinity, cultivated crop and irrigation
water quality. She also, added that, soil content of OM decreased with
increasing soil depth. Khalil et al. (2000) and EI- Shinnawi (2009) found that,
addition of different organic manures (compost, farmyard, and others)
significantly increased the dry matter yield and macronutrients uptake of
corn and faba bean plants in both sandy and clayey soils.

Alshahri (2008) noted that, different organic manures (FYM, sewage
sludge and compost) applied to alluvial and calcareous soils increased EC,
CEC and soil contents of both soluble cations and anions. The same study
concluded that, soil pH and its content of CaCO3(%)decreased with organic
manure addition.

Abdel- Mawgoud et al. (2006) and Abou Houssien et al. (2009) found that
irrigation with drainage water (as a low quality water) caused increases of
soil salinity (EC), as well as, such salinity is influenced not only by salt
concentration of irrigation water but also with the nature of soil. Shalaby et
al.(2009) found that irrigation with drainage water increased soil salinity of
several profiles of Al-Hamul, Kafr EI-Sheikh Governorate of Egypt, due to salt
accumulation in soil profile.

Corn (Zea mays L), known also as "maize", is considered in the third
world’ as one of the most important cereal crops, coming after wheat and
rice. Corn is grown primarily for human food and secondarily for animal
fodder, as well as a raw material for some agro-industrial process. Maize is
planted in about 1.979 million feddan in Egypt during §2005). The average
grain yield was around 3.52 ton /feddan (feddan = 4200 m°).

This work was carried out to study the individual and combined effects of
organic manures and different qualities of irrigation water, on growth rate
and macronutrient contents of corn plants grown on some arid soils, i.e.
alluvial, calcareous and sandy.
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MATERIALS AND METHODS
A. Soils:

Three surface soil samples (0 - 20 cm) were, separately, collected from
three different places, in Egypt, i.e. 1) alluvial soil from Meet Khlaf village.
Shibin El-Kom, Minufiya Govornorate, 2) calcareous soil from El-Nobaria
region, El-Beheira Govornorate, and 3) sandy soil from EI-Sadat City,
Minufiya Govornorate. Each soil sample was air-dried, ground, well mixed
and passed through a 2-mm sieve. Physical and chemical analyses of these
three soils and, there content of C, N, P and K were carried out following the
methods Page et al. "parts 1&2"(1982), and the obtained data are presented
in Table (2).

B. Organic fertilizers

1-Farmyard stable manure "FYM": The used FYM (with rice straw litter)
was taken from the Agricultural Reforming Farm, Meet Khlaf, Shibin ElI-Kom,
Minufiya Governorate. The collected manure sample was air-dried and
ground. Some chemical characteristics of such manure were carried out
according to Page et al. "parts 2" (1982) and the obtained data are given in
Table (2)

2- Green manure "G.M": Alfalfa (Medicago sativa L) was employed fosr the
present purpose.

C. Irrigation waters

The water sources used in this study were: (1) Tap water (Nile) (TW), (2)
agricultural drainage water (DW), from El-Kerenin drain of Minufiya
Governorate. (3) Mixture of Tap water plus agricultural drainage water, at a
ratio of 1:1(TW + DW), (4) Synthetic saline tap water, prepared using chloride
salts of Ca and Na, mixed at a ratio of 1:1 of Ca: Na (SW1), at a total salinity
of 2000 mg /I and (5) Synthetic saline tap water, prepared using chloride salts
of Caand Na, mixed at a ratio of 2: 1 of Ca: Na (SW2), also at a total salinity
of 2000 mg /I. Chemical analysis of the used natural water sources (TW &
DW) was carried out using the methods described by Cottenie et al.
(1982)and the obtained results are given in Table (3).

Yrv



E.A. Abou Houssien, M.M. El-Shinnawi, M.A. Abo El-Fadel and M. A. El-Fishey

Table (1): Some physical and chemical characteristics of the experimental
soils and their contents of available N, P & K.

Soil properties Alluvial | Calcareous Sandy
soil soil soil
Particle size distribution (%)

Sand 80.6

Silt 8.2

Clay 11.2
Texture class Sandy loam

pH (1:2.5 water susp-)

E.C. "Electrical conductivity" (dSm™) (1: 5 water
extract), at 25 C°

Soluble Cations (meq/100g soil) ( soil paste extract)

Soluble Anions (meq/100g soil) ( soil paste extract)

Traces Traces Traces
1.00 0.65 0.50
0.48 0.48 0.29

0.93 10.47 1.30

Total calcium carbonate (%)
CEC "Cation exchange capacity" (meq / 100 g soil)
SAR " Sodium adsorption ratio" of Soil

Organic carbon (%)

Total nitrogen (ppm)
C/N Ratio
Organic matter (%)

Available N (KCI extract) (mg / kg) 420.00 70.00 35.00
I Available P (mg/kg) (NaHCO3-extract) 166.66 16.66 6.48
I Available K(mg/kg) (@ammonium acetate-extract) 11.0 6.50 5.00
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Table (2): Characteristics of the used farmyard manure

EC.
pH 1, )
1:10 (d((Sl'T‘l ) | org.c T°,\§a' CN | oM Total P | TotalK | Ash “gg;stt;r:f
;vlfge; W af or (%) (%) Ratio (%) (%) (%) (%) %)
p extract)
7.7 8.50 15.64 0.90 17.38 26.90 0.15 1.85 30.00 40.10

Table(3) Chemical analysis of the natural water sources used for irrigation.

Water EC Soluble ions meq/I SAR
type pH @ds m?) Cations _ Anions _ (meq/l)
Na® | K' Ca Mg CO;- HCO,; | cr SO,
Tap
water 7.2 0.92 164 | 018 | 4.83 2.37 0.72 2.70 510 | 050 0.87
(Nile)
D:If/‘;’t‘zfe 7.1 1.21 386 | 022 | 510 | 263 1.40 504 | 157 | 380 | 196

Green House Experiment

Plastic pots (180 pots) with 22-cm depth and 18-cm diameter were used in
this study. These pots were divided into three main groups (60 pot / main
group). Each pot of these three main groups was filled with 3.5 kg of each
one of the soils under consideration. The pots of each main group were
again divided into three subgroups (20 pot /subgroup). A subgroup was left
without manuring. The second subgroup was treated with FYM at an
application rate of 2 % carbon. Pots of the third subgroup were planted with
alfalfa (Medicaga sativa L.), as a green manure, early in summer. Pots of the
third subgroup were watered and 0.87g of alfalfa seeds were sown in each
pot. Alfalfa plants were turned down in their same pots before flowering
stage, in autumn. Conventional agricultural practices of cultivation and
irrigation of alfalfa plants were followed. Pots of each subgroup were further
divided into five sub-subgroups (4 pots each). Pots of each sub-subgroup
were irrigated to a moisture level of 60 % of the water-holding capacity
(WHC) of each treatment (soil + organic fertilization), using each water
source. So, the design applied to this experiment was split-split design with
four replicates. All pots were left, at a maintained moisture content, for one
month before planting. Then, 5 grains of corn (Zea mays c. triple hybrid 310)
were planted in June. After 15 days of germination, the plants were thinned
to three per pot. Throughout the growth period of corn, moisture contents of
the pots were maintained at 60 % WHC, as mentioned above, by irrigation
with the used sources of water, regularly every 3 days.
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Nitrogen was added, as ammonium nitrate (33.5 % N), at a fertilizer rate of
160 kg N/ feddan (0.56 mg /pot), at two equal doses, the first dose was
introduced at planting time and the second was added after 35 days of
sowing. Phosphorus was applied, as super phosphate (15.5 % P,0s), at a
fertilizer rate of46 kg / feddan (0.16 mg /pot) before sowing. Potassium
sulphate (48 % K,O)was added at a fertilizer rate of 24 kg /feddan (0.09 mg
/pot), at two equal doses after 15 and 45 days after sowing.

Plants of one replicate from each treatment were harvested above the soil
surface at 45 days of sowing and the other three replicates were harvested at
65 days of sowing . The harvested plants of each replicate were leached
several times with tap water and two times with distilled water, air-dried,
oven-dried at 70 C° until their weight become constant, weighed, ground and
kept for its chemical analysis. The obtained values of dry weights were
statistically analyzed, at 0.05 level, (Duncan test), according to Snedecor and
Cochran (1980).

0.5 g of oven-dried plant samples of each replicate were digested in 5ml of
H,SO,4 + 1ml of HCIO, (30 %) in a 100 conical flask. The flask was heated on a
sandy plate at 250 C°, until the mixture or sample become clear. The digest
was diluted with distilled water up to 100 ml in a volumetric flask. Content of
N, P and K were determined using the methods descrbed by Page et al. "part
2"(1982).

RESULTS AND DISCUSSION
I-Influence of the Studied Treatments on Growth of corn plants

(Dry Matter Yield)

Data recorded in Table (4) show that, the dry matter yield of corn plants
increased as a result of manuring, i.e. with FYM being higher than with GM.
That trend was observed at the different growth stages of the plants and the
soils tested as well as with the various sources of irrigation water. This
positive effect was resulted from the role of manures, especially FYM, (Table
2), in improving soil properties, nutrients availability and plant growth. In this
respect, Alshahri (2008), El Shinnawi et al.(2009) and Faiyad (2009) came to
similar conclusions with other plants cultivated on different soils of Egypt
and manured with different sources of organic fertilizers at varying
application rates. It was also observed that the values obtained at the earlier
growth stage were higher than those at the later one for all experimental
variables. The present results confirm those of El-Shinnawi et al. (2009) and
Faiyad (2009) on faba beans grown on alluvial and sandy soils fertilized with
organic manures.
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The results appearing in Table (4) imply that, the dry matter yield of corn
plants varied widely from cultivated soil to another, due to the properties of
each, i.e. physical chemical, biological and nutrientional (Table 1), which
were greatly affected by the organic treatments. In each manure treatment,
the highest dry matter yields of corn plants were found for those grown on
the alluvial soil, followed discerningly by the calcareous and sandy soils.
Because of the suitable characteristics of the alluvial clay loam soil it came
first; whilst the high CaCos; content and modest properties of the calcareous
soil, as well as the poor conditions of the sandy soil, made both inferior
(Table 1).

Data of Table (4) also indicate that amounts of the dry matter yield of corn
plants, of the different treatments under study, varied widely according to the
used irrigation water source. In each treatment of irrigation water, the highest
dry matter yields of the cultivated plants were found in the plants grown on
the alluvial soil fertilized with FYM and the lowest on the unmanured sandy
soil. Regarding the effect of irrigation water sources on the dry matter yields
of corn plants were found to be arranged as follows : DW > SW2 > SW1 > TW
+DW > TW Table (4). This was correlated with the chemical composition of
the water used (Table 3) and its influence on soil properties and nutrients
availability. In this respect, Abou Houssien et al. (2009) and Fayed (2009)
obtained similar results with different irrigation water sources on different
soils of Egypt.

The combined effect of organic manures and irrigation water sources (co
application) on the dry matter yields of corn plants is shown in Table (4). The
tabulated data reveal that, the hazardous effect of some irrigation water
sources , namely SW1 and SW2, may be reduced by manure application. In
such concern, FYM treatments were more effective than those of GM. This is
considered as bioremediation for the harm of saline irrigation water, to the
favor of soil characteristics and plant growth. Such results are in agreement
with those obtained by El-Gundy (2005) and Fayed (2009).

Il . Influence of the Studied Treatments on Some macronutrient

Contents of Corn Plants

Corn plant contents (concentration and uptake) of N, P and K as affected
by organic manures, irrigation water sources, soil properties and plant
growth stage are recorded in Tables (5 to 13). Data show that nitrogen
contents of corn plants increased by manuring, with FYM excelling GM
(Tables 5 to -7). This is attributed certainly to the high contents of N of the
manures, as well as their role in enhancing N availability in soil (EI-Shinnawi
et al., 2009 and Faiyad, 2009).

Data presented in Tables (5- 7) also reveal that, nitrogen concentration
and its uptake by corn plants, under the different manure and irrigation water
treatments varied from one soil to another.
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Table (5): Nitrogen concentration and uptake of wheat plants grown on the
alluvial soil as affected by the experimental treatments.

Treatments At 45 Day At 65 day
. Uptake Uptake
Organic * Water Conc. Conc.
fertilizers source % olant mgl % olant mg|
mglplan pot mglplan pot
T.W. 2.31 6.93 20.79 3.22 11.74 35.21
D.W. 2.31 5.31 15.94 2.94 7.86 23.59
without | rw.ipw. | 231 6.31 18.94 | 2.24 7.51 22.52
S.w1i 2.31 5.11 15.32 2.1 6.65 19.95
S.W2 3.01 7.99 23.98 2.24 7.52 22.55
T.W. 3.03 12.12 36.36 0.42 1.79 5.38
D.W. 2.85 8.74 26.22 0.56 2.15 6.44
Farmyard
manure T.W.+D.W. 2.57 9 26.99 0.42 1.71 5.12
S.W1 2.96 8.95 26.84 0.56 1.96 5.88
S.W2 3.29 11.08 33.23 0.42 1.64 4.91
T.W. 2.59 9.04 27.11 1.12 4,72 14.16
D.W. 2.87 8.26 24.78 1.26 5.04 15.12
Green
manure T.W.+D.W. 2.73 8.74 26.21 1.33 6.21 18.62
S.w1i 2.73 8.55 25.66 1.33 5.41 16.23
S.W2 2.31 7.47 22.41 0.84 4.2 12.59

*T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of (1:1),
S.Wi=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)

The highest contents of N in plants were found in those grown on the

alluvial and the lowest on the calcareous soils. This trend was in harmony
with soil properties and their contents of available nitrogen (Table 1).
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Table (6): Nitrogen concentration and uptake of wheat plants grown on the
calcareous soil as affected by the experimental treatments.

Treatments At 45 Day At 65 day
Uptake Uptake
Organic * Water Conc. Conc.
fertilizers source % malplant mgl % malplant mgl
glp pot glp pot

T.W. 2.31 4.62 13.86 2.38 6.24 18.72
D.W. 2.87 0 0 0 0 0

Without T.W.+D.W. 3.29 0 0 0 0 0
S.wi1 3.01 5.52 16.56 2.31 4.31 12.94
S.W2 1.89 0 0 0 0 0
T.W. 1.89 5.36 16.07 1.82 6.37 19.11
D.W. 1.85 4.13 12.4 1.9 4.5 13.49

Farmyard

manure T.W.+D.W. 1.9 5.19 15.58 2 6.07 18.2
S.W1 1.82 3.7 11.1 2.24 5.53 16.58
S.W2 1.88 4.2613333 12.784 2.4 6.56 19.68
T.W. 1.9 5.19 15.58 2 6.07 18.2
D.W. 1.68 3.64 10.92 2.38 5.71 17.14

Green TWA+DW. | 1.47 3.68 11.03 | 2.24 5.97 17.92

manure
S.W1 1.75 3.21 9.63 1.82 3.7 11.1
S.W2 2.03 4,74 14.21 2.1 5.11 15.33

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of
(1:1), SW1=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)
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Table (7): Nitrogen concentration and uptake of wheat plants grown on the
sandy soil as affected by the experimental treatments.

Treatments At 45 Day At 65 day
Orggnic * Water Conc. Uptake Conc. Uptake

fertilizers source % mglplant f;g: % mglplant r;gtl
T.W. 1.4 2.33 7 2.24 3.81 11.42

D.W. 2.24 2.61 7.84 1.61 2.09 6.28
Without T.W.+D.W. 1.26 1.69 5.08 2.03 3.38 10.15
S.W1 1.95 2.15 6.44 1.82 2.43 7.28

S.W2 0.56 0.78 2.35 1.61 2.58 7.73
T.W. 2.45 5.06 15.19 2.38 5.66 16.98
D.W. 2.87 3.73 11.19 2.1 3.71 11.13
Fr?]r;r‘]ﬂ"’r‘;d TWADW. | 2.24 4.41 1322 | 231 4.75 14.25
S.wi 0 2.66 3.99 11.97
S.w2 2.87 4.69 14.06 2.24 4.31 12.92
T.W. 2.17 4.75 14.25 2.24 5.35 16.05
D.W. 2.38 4.26 12.77 2.17 4.56 13.67
rgﬁﬁ?e TWADW. | 224 4.6 1381 | 224 7.07 21.21
S.W1 2.24 3.41 10.23 2.52 4.28 12.85
S.W2 2.66 4.97 14.9 2.17 4.77 14.32

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of

(1:1), S.Wi=

Synthetic water at aratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)

Data reported in Tables (8 to 10) show that, similar effects of the organic
manures and soil properties on increasing the plant contents of N, were
found for the contents of P. Such contents were higher with FYM than with
GM, phosphorus uptake also increased with advancing the plant age (being
correlated with accumulation of dry matter), but P concentration decreased
at the later growth stage, as a result of dilution effect. Generally, the highest
P concentration, and uptake were found in the plants grown on the alluvial
soil followed by the sandy one, whilst the calcareous soil was the least.
These findings are in agreement with those obtained by Khalil et al. (2000),
Alshahri (2008) and Fayed (2009), where they attributed the low content of P
in different plants grown on calcareous soils to its lower availability under
these soils conditions especially when untreated with any organic
amendments.
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Table (8): Phosphors concentration and uptake of wheat plants grown on the
alluvial soil as affected bythe experimental treatments.

Treatments At 45 Day At 65 day
Uptake Uptake
Organic * Water Conc. Conc.
fertilizers source % malplant mgl % malplant mgl
glp pot glp pot
T.W. 0.26 0.78 2.34 0.21 0.77 2.3
D.W. 0.29 0.67 2 0.26 0.7 2.09
Without T.W.+D.W. 0.27 0.74 2.21 0.25 0.84 251
S.w1i 0.26 0.57 1.72 0.23 0.73 2.19
S.w2 0.25 0.66 1.99 0.23 0.77 2.32
T.W. 0.43 1.72 5.16 0.25 1.07 3.2
D.W. 0.47 1.44 4.32 0.4 1.53 4.6
Farmyard
manure T.W.+D.W. 0.44 1.54 4.62 0.37 15 451
S.w1 0.41 1.24 3.72 0.27 0.95 2.84
S.w2 0.4 1.35 4.04 0.26 1.01 3.04
T.W. 0.33 1.15 3.45 0.23 0.97 291
D.W. 0.34 0.98 2.94 0.3 1.2 3.6
Green T.W.+D.W. 0.32 1.02 3.07 0.29 1.35 4.06
manure
S.w1 0.3 0.94 2.82 0.25 1.02 3.05
S.w2 0.3 0.97 291 0.25 1.25 3.75

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of
(1:1), SW1=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)
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Table (9): Phosphors concentration and uptake of wheat plants grown on the
calcareous soil as affected by the experimental treatments.

Treatments At 45 Day At 65 day
Or_ganic * Water Conc. Uptake Conc. Uptake

fertilizers source % mglplant ,;3: % mglplant ,;3:
T.W. 0.25 0.5 15 0.22 0.58 1.73

D.W. 0 0 0 0

Without T.W.+D.W. 0 0 0 0
S.wi 0.25 0.46 1.38 0.22 0.41 1.23

Sw2 0 0 0.22 0 0
T.W. 0.38 1.08 3.23 0.3 1.05 3.15
D.W. 0.4 0.8933333 | 2.68 0.34 0.8 2.41

F;r;‘r‘]ﬁ"’r‘;d T.W.+D.W. 0.39 1.066 3198 | 033 1 3
S.wi 0.36 0.73 2.2 0.26 0.64 1.92
S.w2 0.34 0.77 2.31 0.26 0.71 2.13
T.W. 0.29 0.77 2.32 0.29 0.81 2.44

D.W. 0.32 0.69 2.08 0.32 0.77 2.3
n?;ﬁﬁ?e T.W.+D.W. 0.3 0.75 2.25 0.27 0.72 2.16
S.wi 0.29 0.53 1.6 0.25 0.51 1.53
S.w2 0.29 0.68 2.03 0.25 0.61 1.83

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of (1:1),
S.Wi1=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)
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Table (10): Phosphors concentration and uptake of wheat plants grown on
the sandy soil as affected by the experimental treatments.

Treatmentss At 45 Day At 65 day

Organic * Water Conc. Uptake Conc. Uptake
fertilizers source % mgl % mgl
mglplant pot mglplant pot
T.W. 0.17 0.28 0.85 0.21 0.36 1.07
D.W. 0.23 0.27 0.81 0.3 0.39 1.17
Without T.W.+D.W. 0.21 0.28 0.85 0.27 0.45 1.35
S.w1i 0.17 0.19 0.56 0.22 0.29 0.88
S.w2 0.17 0.24 0.71 0.22 0.35 1.06
T.W. 0.51 1.05 3.16 0.38 0.9 2.71
D.W. 0.53 0.69 2.07 0.45 0.8 2.39

Farmyard
manure T.W.+D.W. 0.52 1.02 3.07 0.41 0.84 2.53
S.w1i 0.48 0.62 1.87 0.34 0.51 1.53
S.w2 0.47 0.77 2.3 0.34 0.65 1.96
T.W. 0.17 0.37 1.12 0.18 0.43 1.29
D.W. 0.25 0.45 1.34 0.34 0.71 2.14
Green

manure T.W.+D.W. 0.23 0.47 1.42 0.25 0.79 2.37
S.w1i 0.18 0.27 0.82 0.22 0.37 1.12
S.w2 0.18 0.34 1.01 0.22 0.48 1.45

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of
(1:1), SW1=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)

Data presented in Tables (11 to13) show corn plants concentration of K
and its uptake, as affected by the experimental treatments. From these data,
it may be noticed that for the manured soils cultivated with corn plants and at
their growth stages, contents of K were similar to those detected for both N
and P. Thus, it could be mentioned that, K contents of the plants increased
as a result of organic manure application, where FYM surpassed GM. The
highest concentration and uptake of K were found in the plants cultivated in
the alluvial soil and the lowest in the sandy soil. Potassium concentration,
also, decreased with advancing the plant age. Similar results were found and
discussed by Amer (1999) Mostafa (2001)) and EI- Shinnawi et al. (2009).
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Table (11): Potassium concentration and uptake of wheat plants grown on
the alluvial soil as affected by the experimental treatments.

Treatments At 45 Day At 65 day
Uptake Uptake
Organic * Water Conc. Conc.
fertilizers source % malplant mgl % malplant mgl
glp pot alp pot
T.W. 3.81 11.42 34.27 4.14 15.09 45.26
D.W. 3.58 8.24 24.73 3.98 10.63 31.9
Without T.W.+D.W. 4.54 12.4 37.2 4.2 14.08 42.23
S.wi1 3.98 8.79 26.37 4.26 13.48 40.43
S.W2 4.59 12.19 36.58 4.31 14.46 43.39
T.W. 4.26 17.03 51.08 1.12 4.78 14.34
D.W. 3.64 11.16 33.49 151 5.79 17.37
Farmyard
manure T.W.+D.W. 4.14 14.5 4351 1.18 4.78 14.35
S.W1 4.59 13.88 41.63 1.12 3.92 11.76
S.W2 4.37 14.71 44,12 0.39 1.53 4.58
T.W. 4.37 15.24 45.72 3.14 13.22 39.65
D.W. 4.59 13.21 39.64 3.86 15.44 46.32
Green T.W.+D.W. 4.09 13.08 39.24 | 3.92 18.29 54.88
manure
S.W1 4.09 12.81 38.43 3.36 13.66 40.99
S.W2 3.58 11.59 34.76 3.86 19.29 57.86

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of (1:1),
S.Wi1=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)

Y4



E.A. Abou Houssien, M.M. El-Shinnawi, M.A. Abo El-Fadel and M. A. El-Fishey

Table (12): Potassium concentration and uptake of wheat plants grown on
the calcareous soil as affected by concentration (%) and its uptake
(mgl plant and mglpot) by corn planted in the experimental

treatments.
Treatments At 45 Day At 65 day
. Uptake Uptake
Organic * Water Conc. Conc.
fertilizers source % % mgl
mglplant mgl pot mglplant pot
T.W. 1.01 2.02 6.05 0.9 2.35 7.05
D.W. 1.18 1.01
Without T.W.+D.W. 0.62 0.78
S.W1 0.84 1.54 4.62 0.78 1.46 4.39
S.W2 0.84 0 0.56 0 0
T.W. 4.31 12.22 36.65 4.54 15.88 47.63
D.W. 4.33 9.6703333 29.011 4.6 10.886667 32.66
Farmyard |\ i, 4.3 11.753333 | 35.26 4.3 13.043333 | 39.13
manure
S.wi 4.26 8.66 25.97 4.37 10.77 32.32
S.W2 4.3 9.7466667 29.24 4.2 11.48 34.44
T.W. 2.52 6.72 20.16 2.52 7.06 21.17
D.W. 2.86 6.19 18.56 2.35 5.64 16.92
Green TWA+DW. | 1.68 4.2 12.6 1.12 2.99 8.96
manure
S.W1 1.96 3.59 10.78 0.5 1.02 3.07
S.W2 1.62 3.79 11.37 1.68 4.09 12.26

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of (1:1),
S.Wi1=
Synthetic water at a ratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)
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Table (13): Potassium concentration and uptake of wheat plants grown on
the sandy soil as affected by the experimental treatments.

Treatments At 45 Day At 65 day
Orggnic * Water Conc. Uptake Conc. Uptake
fertilizers source % mglplant r;ogtl % mglplant r;ogtl
T.W. 3.19 5.32 15.96 2.02 3.43 10.28
D.W. 3.19 3.72 11.17 2.52 3.28 9.83
Without T.W.+D.W. 2.74 3.69 11.07 | 286 4.76 14.28
S.wi1 3.19 3.51 10.53 2.18 2.91 8.74
S.W2 0.67 0.94 2.81 2.18 3.49 10.48
T.W. 5.21 10.76 32.29 5.6 13.32 39.95
D.W. 4.37 5.68 17.04 7.28 12.86 38.58
Farmyard
manure T.W.+D.W. 4.7 9.25 2775 | 7.28 14.96 44.89
S.wi1 4.45 5.21 15.63 7.84 11.76 35.28
S.W2 4.54 7.41 22.23 4.42 8.5 25.51
T.W. 3.25 7.11 21.33 2.74 6.55 19.64
D.W. 2.91 5.21 15.63 2.69 5.64 16.93
Green
manure T.W.+D.W. 3.19 6.56 19.68 | 2.18 6.89 20.68
S.wi 2.35 3.58 10.73 2.3 3.9 11.71
S.W2 2.46 4.6 13.8 2.24 4.93 14.78

* T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of (1:1),
S.Wi1=
Synthetic water at aratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)

The presented data in Tables (5to 13) show corn plant contents (% and
mg/pot) of N, P and K, as affected by irrigation water quality. These data
exhibited wide variations within the contents of such macronutrients, as
influenced by the used sources of irrigation water. With most treatments
under study, the highest contents of N, P, and K were found in the plants
irrigated with DW, and the lowest values with SW2. The previous trend of the
evaluated water sources was related actually to their chemical composition,
effect on soil properties and reactions with available nutrients. DW showed
highest values due to its higher contents of nutrients being leached away
from the agricultural soils. These results are in agreement with those
obtained by Abuo Houssien et al. (2009), Bahnasy (2009) and Shalaby et al.
(2009).
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Regarding the combined effect of both irrigation water sources and
organic fertilizers shown in Tables (5 to 13), it may be concluded that,
application of manures resulted in handicapping the passive effect of saline
irrigation waters on corn plant contents of the macronutrients tested. This
beneficial effect of manures on soil properties and plant growth and its
uptake of nutrients confirm the findings of El sanat (2003) and Fayed (2009)
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Table (4): Dry matter yield of corn plants cultivated on the three manured soils as affected by the different
sources of irrigation water.

Alluvial soil Calcareous Soil Sandy Soils

f?err%ﬁrz]:ecr ;\(/,Vl?rt;; After 45 day At 65 day After 45 day At 65 day After 45 day At 65 day
g/plant | g/pot | g/plant | g/pot | g/plant | g/pot | g/plant | g/pot | g/plant | g/pot | g/plant | g/pot
T.W. 090 | 270 | 109 | 328 | 060 | 1.80 | 079 | 236 | 050 | 1.50 | 051 | 1.53
D.W. 069 | 207 | 080 | 241 035 | 1.05 | 039 | 117
without | TV | o082 | 246 | 101 | 302 040 | 121 | 050 | 1.50
swi 066 | 1.99 | 095 | 285 | 055 | 165 | 056 | 168 | 033 | 099 | 040 | 1.20
SW2 080 | 239 | 101 | 3.02 042 | 126 | 048 | 1.44
T.W. 120 | 360 | 128 | 384 | 085 | 255 | 105 | 315 | 062 | 1.86 | 071 | 214
D.W. 092 | 276 | 115 | 345 | o067 | 201 | 071 | 213 | 039 | 117 | 053 | 1.59
F;r;r’]ﬁ"’r‘;d +B.\<\//v 105 | 315 | 122 | 366 | 082 | 246 | 091 | 273 | 059 | 177 | 062 | 1.85
swi 091 | 272 | 105 | 315 | o061 | 1.83 | 074 | 222 | 039 | 117 | 045 | 1.35
SW2 101 | 303 | 117 | 351 | 068 | 204 | 082 | 246 | 049 | 147 | 058 | 1.73
T.W. 105 | 314 | 126 | 379 | 080 | 240 | 084 | 252 | 066 | 197 | 072 | 215
D.W. 086 | 259 | 120 | 360 | 065 | 195 | 072 | 216 | 054 | 161 | 063 | 1.89
ﬁ;ﬁﬁ?e +BXX, 096 | 288 | 140 | 420 | 075 | 225 | 080 | 240 | 062 | 185 | 095 | 2.84
swi 094 | 282 | 122 | 366 | 055 | 165 | 061 | 183 | 046 | 1.37 | 051 | 1.53
SW2 097 | 291 | 150 | 450 | 070 | 2120 | 073 | 219 | 056 | 1.68 | 066 | 1.98

*T.W. = Tap water, D.W. = Agricultural drainge water, T.W.+D.W.= Mixed Water at a ratio of (1:1), SW1=
Synthetic water at aratio of 1:1 (Ca:Na) and S.W2= Synthetic Water at a ratio of 2:1(Ca:Na)

* paJnuew A1ualajiip ul pareAlnd sjue|d uiod Jo Yyimolo
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