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saline water solutions) + (2 organic rates x I control)] x 3 replicate = 78 pots. 
The main characteristics of the applied organic compost are given in Table (2). 
Eight kg portions of air-dried soil were weighed in each pot, well mixed and 
uniformly packed in pots at the initial soil bulk density value of 1.32 g/cm3

. 

Table (2): Some chemical characteristics of the used organic compost. 

Characteristics ValueI I I 
I Weight of 1 m3 (kg)

I pH (1: 10 water suspension) 

I EC (dS/m, l:l0 water extract) 

I Moisture content % 

I Organic matter % 
I Organic carbon % 

I CIN ratio 
IIQtal macronutrients %: 

N 
P 
K 
Total micronutrients (mglkg): 
Fe 
Mn 
Zn 
Cu 

I 397.35 I 
7.21I ~ 

I 0.97 ' I 
I 9.02 I 
I 42.75 I 
I 24.85 I 
I 14.70 I, 

'-'I I 
r 

1.69 
0.39 
2.37 

81.02 
34.46 
27.15 
16.37 

Thirty elephant grass seeds were planted at the first week of May 2006 and
 
irrigated with the different water salinity lev~ls using intervals flooding system
 
every ten days. Ten days later the seedlings were thinned to fifteen healthy
 
seedlings. The experiment was laid out with twenty six treatments of the
 
previous irrigation water salinity levels and organic manure, with three replicates,
 
and arranged in a complete randomized block design. The grown plants were
 
fertilized with ammonium nitrate (33.5 % N) at a rate of 120 kg N/fed added in
 
two equal doses (during preparing the soil and 45 days from planting).
 
Superphosphate (15 % P205) at a rate of 150 kg/fed was added before planting.
 
Potassium sulfate (48 % K20) at a rate of 100 kg/fed was added in two equal
 
doses at the same periods of N application. Elephant grass plants were harvested
 
after 45 and 90 days to represent the first and second cuts, respectively.
 

Soil sampling was carried out immediately after harvesting, air dried,
 
crushed, sieved to pass through a 2 mm sieve and analyzed for determining the
 
chemical and fertility properties. Undisturbed soil samples were analyzed for
 
bulk density (Black and Hartge, 1986), hydraulic conductivity, total porosity
 
(Black et al., 1965). Soil strength and penetrability were estimated using the
 
Penetrometer (EISELKAMP-Giesbeek, Equipment, Netherland, Model 2-81

154-2), which was described by Klute (1986). Soil moisture content at different
 
tensions as well as the equivalent pore diameters and available water range
 
(Klutc, 1986), organic matter content (Walkely and Black method as described
 
by Hcssc, 1971), CaC03 content (Wright, 1939), cation exchange capacity,
 
exchangeable sodium percent, pH and soil paste extract were determined
 
(Jackson, 1973). Available N, P and K in soil were extracted by 1 % potassium
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probably due to the positive effect of active organic acids on formation of stable \ 
soil aggregates that caused sufficient soil drainage, and in turn enhanced the 
removal of excess salts under the flooding system. On the other hand, the 
released CO2 during organic matter decomposition greatly increased CaC03 
solubility that accompanied raising Ca2 

+ levels in soil solution and hence 
lowering ESP values. 

Table (5): Effect of the applied water salinity levels and specific effect of anions on 
CaCOJ , organic matter, ESP and available nutrients in the studied soil. 

" Salt ~ u ~ 
Available nutrients (mg kg· 1soil) 

c- o 0 

.Q 6 '2 ... "'(OJ <l.l VJ Maeronutrients Micronutrientscone. U oJ) :: wt=3 '" 0 (OJ 

C/l (mg/L) U E 
N P K Fe Mn Zn eu 

250 22.32 0.41 8.56 27.13 5.52 145.06 5.91 1.75 1.09 0.96 
Cont 

250' 21.78 0.53 7.38 36.34 7.56 197.72 8.05 2.51 1.46 1.32 

600 21.95 0.37 9.45 24.92 5.07 , 41.84 4.88 1.54 0.95 0.88 

600' 21.52 0.43 8.62 28.91 5.88 164.53 5.82 1.79 1.10 1.02 

1200 21.78 0.35 10.83 21.36 3.49 139.45 4.54 1.38 0.86 0.82 

:::; 1200' 21.36 0.41 9.58 2-1.78 4.05 161.76 5.43 1.60 0.99 0.95 
'" z 2400 21.60 0.32 12.07 19.94 3.92 137.08 4.31 1.22 0.76 0.73 

2400' 21.25 0.37 10.79 23.14 4.55 159.01 5.15 1.41 0.88 0.85 

4800 21.54 0.30 14.62 16.02 3.36 135.62 4.02 1.08 0.70 0.64 

4800' 21.18 0.35 12.38 18.58 3.90 157.32 4.82 1.25 0.81 0.74 

L. 600 22.34 0.35 13.12 22.87 4.75 138.30 6.23 1.95 0.82 0.73 

600' 22.06 0.38 11.93 24.93 5.18 150.75 6.88 2.12 0.89 0.79 

1200 22.37 0.32 15.64 19.73 4.18 136.85 7.05 2.32 0.73 0.65 
C· 

1200' 22.11 0.35 12.49 21.51 4.56 149.17 7.77 2.53 0.80 0.71Y 
'" 2400 22.39 0.29 18.73 15.27 3.52 134.01 8.64 2.69 0.60 0.56z 

2400' 22.15 0.32 14.94 16.64 3.84 146.17 9.21 2.91 0.65 0.61 

4800 22.42 0.25 23.85 13.95 2.96 131.56 9.05 2.85 0.51 0.47 

4800' 22.18 0.27 17.91 15.20 3.23 143.40 9.86 3.12 0.59 0.53 

600 21.87 0.39 8.92 25.43 5.27 142.54 5.15 1.69 0.98 0.91 

600' 21.53 0.49 7.53 31.28 6.48 174.65 6.56 2.08 1.20 1.12 

1200 21.70 0.38 9.45 22.92 4.91 141.37 4.97 1.52 0.92 0.86 

\ 

~ c 1200' 21.37 0.47 11.03 28. J9 6.03 173.87 6.25 1.87 1.I3 1.06'/0 

a 2400 21.65 0.35 9.87 21.07 4.56 139.61 4.73 1.36 0.83 0.80z 
2400' 21.22 0.43 8.43 25.92 5.61 171.72 6.05 1.65 1.02 0.98 

4800 21.59 0.31 11.63 19.87 4.15 137.92 4.41 1.23 0.74 069 

4800' 21.26 0.38 1012 24.45 5.10 169.62 5.62 1.51 0.91 0.85 

Critical levels ofnutrients (mg/kg) after Lindsay and Norvell (1978) and Page el 01. (I 982) 

Limits N P K Fe Mn Zn eu 

Low < 40.0 < 5.0 < 85.0 <40 < 2.0 < 1.0 < 0.5 

Mc:Jium 40.0-80.0 5.0-10.0 85.0-170.0 4.0-6.0 2.0-5.0 1.0-2.0 0.5-1.0 

Iligh > 80.0 > 10.0 > 170 > 6.0 > 5.0 > 2.0 > 1.0 

*Soil treaded with organic manure at a rate of30 mJ/fed. 

The magnitudes of available nutrients in the initial state of the tested 
calcareous soil, Tables (l and 5) showed that the studied nutrients (N, P, K, Fe, 
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stress on plant growth, which is attributed to its uptake or ability to accumulation 
of salts in plant tissues at a hazard level. However, it can be deduced that the ) 
higher the water salinity the lower the vegetative parameters under investigation. 
It is worthy to mention that the magnitudes of reduction differed from salt to 
another with a significant difference. The highest reduction was observed with 
the Na2C03 solution, while the least occurred with Na2S04 one, reflecting the 
specific effect of accompanied anion. The reductions in vegetative growth 
parameters may be due to decreasing the net photosynthesis, stomata 
conductance and transpiration rate under salinity stress of irrigation water (Naire 
and Khuble, 1990). These findings are statistically emphasized by the 
significant differences between salt types, levels and their interactions, Table (6). 
b. Nutrients uptake by elephant grass plants: 

Data that pertaining the hazardous effects of the applied saline water on 
plant contents of nutrients (N, P, K, Fe, Mn, Zn and eu) determined at 45 days 
after sowing for the grown elephant grass plants (first cut) are illustrated in 
Table (7). 

Table (7): Effect of the applied water salinity levels and specific effect of ~, 

anions on nutrient contents uptake by elephant grass plants. 

'" '" 
'-' c..;::. 

Cont 

C 
'" z 

0' 
'-I, 
'"' z 

0 
Vl 
;: 
z 

Salt Available nutrients 

cone. Macronutrients % Micronutrients (mg kg- l soil) 

(mg/L) N p K Fe Mn Zn Cu 

250 2.92 0.36 2.59 78.61 54.32 29.15 16.80 

250' 3.45 0.39 3.17 91.54 65.75 35.07 19.44 

600 2.39 0.32 2.34 71.72 49.64 26.09 13.37 

600' 2.75 0.37 2.69 82.40 57.03 29.98 15.41 

1200 2.27 0.31 2.21 67.10 46.91 22.64 11.02 

1200' 2.61 0..36 2.54 77.09 53.90 26.01 12.67 

2400 2.04 0.30 2.09 61.67 44.57 17.10 9.86 

2400' 2.34 0.34 2.40 70.87 51.21 19.65 11.34 

4800 1.96 0.28 1.87 57.93 41.08 14.76 8.21 

4800' 2.25 0.32 2.15 6656 47.20 16.96 9.45 

600 1.94 0.29 2.08 60.60 46.03 19.08 10.84 

600' 2.11 0.32 2.27 66.05 50.17 20.79 11.85 

1200 1.81 0.27 1.82 56.41 44.12 16.25 9.07 

1200' 1.97 0.29 1.98 61.50 48.09 17.71 9.91 

2400 1.73 0.24 1.63 53.32 41.97 12.61 7.13 

2400' 1.89 0.26 1.78 58.12 45.75 13.74 7.69 

4800 1.65 0.23 1.51 51.02 39.62 10.34 6.72 

4800' 1.80 0.25 1.65 55.60 43.20 11.31 7.32 

600 2.76 0.35 2.46 73.55 50.23 28.75 15.06 

600' 3.28 0.42 2.92 87.43 59.71 34.18 17.90 

1200 2.61 0.33 2.32 70.16 48.56 24.93 13.71 

1200' 3.10 0.39 2.76 83.40 57.73 29.64 16.30 

2400 2.35 0.32 2.18 66.95 45.90 21.02 10.95 

2400' 2.79 0.38 2.59 79.59 54.56 24.99 13.01 

4800 2.16 0.30 1.95 62.78 43.08 16.85 9.64 

4800' 2.57 0.36 2.32 74.63 51.21 20.03 11.46 

'Soil treaded with organic manure at a rate of 30 mJ/fcd. 
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