5 Egyptian I. Desert Res., 53, No.1, 65-79 (2003)

INFLUENCE OF TILLAGE DEPTH AND
ORGANIC RESUIDE PLACEMENT ON
CALCAREOUS SOIL PRODUCTIVITY UNDER
IRRIGATION FREQUENCIES WITH HIGH
SALINE WATER.

El-Maghraby, S.E.
Soil Conservation Dept., Desert Research Center, El-Matareya,
Cairo, Egypt.

Field experiment was conducted at Ras Suder

experimental station of DRC, South Sinai, during
1998/199%-winter season. The aim of this experiment is to
study the effect of tillage depth and application method of
organic residue on calcareous soil productivity, under different
irrigation frequencies with high saline water. The (reatments
were; two irrigation frequencies (7 VS 14-day interval); two
tillage depths (20and 30-4Gcm depth); three methods of
applying organic residue, i.c., (surface, mixed and layer), beside
the control (without applying residue). The treatments were
arranged in a split split plot design with five replicates.

Wheat production was affected significantly by the
imposed treatments. The grain and straw yields of wheat crop
increased significantly due to tillage depth; application method
of residue and/or irrigation interval. The N, P, K, Fe, Mn and
Zn contents of wheat grains and straw were significantly
increased due to the studied treatments. The highest yield was
obtainé1 by mixing (5 ion/fed.) organic residue and plowing
calcareous soil at 30-40cm depth under 7-day irrigation interval,
This was actually reflected in increasing usage efficiency values
for both water and NPK by wheat plants.

Tillage and/or organic residue under the two studied
irrigation periods have affected soil properties. The soil pH, EC,
SAR and ESP values as well as the concentrations of soluble
Ca™, Mg2+, Na*, K*, CI', HCO'y and SO7; were decreased with
different magnitudes in the tillage with organic residue
treatments under both irrigation frequencies. The extractable
amounts of N, P, K, Fe, Mn and Zn in the studied calcareous
soil were positively affected by the imposed treatments.

In conclusion, incorporating organic residues, along with
tilled the soil to 30-40cm could be recommended as a best
management practice for calcareous soil irrigated with high
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saline water. Incorporating organic residue may be a feasible
means of réalizing the yield potential of wheat crop under
conditions of calcareous soil and saline irrigation water.

Keywords: tillage depth, organic residue, saline water, calcareous soil,
irrigation frequency, wheat plants.

One of the aims of soil tillage is to bring the soil in a physical condition
favorable for plant growth ie. to develop a desirable soil structure for
seedbed along with minimize resistance to root penetration especially under
calcareous soil conditions. However, in recent years, there has been
increasing interest in minimum tillage systems as a mean of reducing crop
production coasts and improving soil conditions. As the tillage tools are
mechanical devices that are used to apply forces to the soil to cause some
desired effects such as pulverization, cutting inversion or movement of the
soit (El-Banna er al., 1987). On the other hand, application of crop residue
into the production system: may be one of the best ways to ensure sustained
soil productivity in the semi-arid regions (Nicou and Chopart, 1979 and
Unger, 1984). Sustaining calcareous soil productivity depends on
maintaining favorable soil physical, nutritional and biological properties that
enhance plant growth. In this respect, the use of optimum tillage in
combination with organic wastes as crop residue, farm yard manure (FYM),
town refuse, poudrette...etc could be utilized for this purpose (Unger, 1984;
Wilhelm er al., 1989; Parr et al., 1989 and 1990; Oppong, 1991, Papendic et
al., 1991; El-Maghraby et al., 1996, El-Maghraby and Wassif, 1999).
Although, introducing such practices in the farming systems is efficient with
good quality water and under the rainfed conditions, information among the
use of such materiais under irrigation intervals with saline water and/or
tillage depth is still lacking. Therefore, the aim of the present investigation is
to study the role of tillage depth and organic residue placement on
calcareous soil properties under different irrigation frequencies with high
saline water. Also tu what extent did such practices contribute to sustained
productivity of wheat plants grown under such conditions.

MATERIALS AND METHODS

A field experiment was conducted at Ras Sudr experimental station of
Desert Research Center (DRC), South Sirai during 1998/1999-winter
season. The aim of this experiment is to study the effect of tillage depth and
application method of organic residues under different irrigation frequencies
with high saline water. The soil of the experimental site is characterized by
Typic Torripsamments, mixed, Hyperthermic as well as highly calcareous
soil (51.23% CaCOs) highly saline (EC of 14.36dS m'") and sandy loam in
texture. The most dominant cation is sodium while chloride is the most
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dominant anion (Table, la). The experiment was carried out in a split split
plot design with five replicates. Two irrigation intervals namely: 7 vs 14 day
interval (denoted as W, and W,) were used as the main treatments. Two
tilled depths, ie., (20 and 30-40cm depth, denoted as T; and T,) were
occupied the sub plots. The T, was done as one pass by a rotary tiller to cut,
loosen and mix the soil up to 20-cm depth. While the T, was carried out as
three passes with a chisel plow fitted with five curved shanks 60 cm apart
and at a 30-40-cm depth. Three methods of applying organic residues (at the
rates of Ston fed"), namely: as a surface mulch (OR,); or incorporating with
the upper 20cm depth (OR,); or in a carpet like layer at 20cm depth (OR4),
beside the control (without applying organic residues) were also applied as
sub sub treatments. The used organic residue is the wastes of plant residue,
&animal manures in a compost form after being fermented for obtaining
biogas in the experimental station of DRC at Ras Sudr (Tablelb). The size of
each plot was 5 x 7m and was surrounded by buffer strips 1.5 m wide to
minimize water seepage {rom one plot to another.

Wheat grains (Triticum astivum, Sakha 8) of 60kg/fed was the test crop,
sown onl5™ November1998. Irrigation treatments were introduced utilizing
the highly saline well water of 7300-ppm, (Table, lc}. The total seasonal
amount of applied water reached 2130 and 1760 m*/fed for the two studied
irrigation treatments, respectively.

TABLE(1a).Physical and chemical analysis of the experimental
site at Ras Sudr.

Physical properties.

Particle size . L . .
Distribution (%) Texlure Flelc_i WllFmg Available CaCo, Organic
e 7 Class cap;mty point Wa:;er (%) Matter
sand | 3ang | Silt |Clay (%) (%) (%) (%)
39431 397 [8.57112.3} Sandy 19.2 10.8 8.4 51.23 0.22
Loam
Chemical properties
-
EC ESP Cations (me/L) Anions {me/l)
PH 1 asy % -
(dS/m) ¢ (%) | catt| Mg™ Na* K* HCO; cL 5047
8.2 14.36 | 13.5148.2 34.78 58.87 1.82 2.74 104.21 36.31
Extractable (Available)
elements (ppm)
N P K Fe Mn Zn Cu
11.68] 4.88 |30.6) 2.2 0.83 0.65 0.34

TABLE (1b). Composition of the used organic residue (Biogas).

M ist O.M Total Total micronutrient

PH Ol; ure o/ macronutrient (%) (mg/kg)
(%) (%) N P K Fe | Mn | Zn Cu
[ 6.63 13.48 346 }226)0921 122 [ 220|104 |75 24
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TABLE (1c¢). Chemical analysis of the saline well water used
for irrigation.

Cations {me/L} Anions (me/l.)
EC (dS/m)Ime = Ty~ I Na* | K- [CO,- JHCO, | CL [ soa-| SAR
114 1388212761461 1126] - | 42 |6a8 456 | 7.09

All plots were fertilized with superphosphate (15.5%) at the rate of 22.5
kg P,Os/fed before planting during the tillage practices; ammonium nitrate
(33.5%) at the rate of 67 kg N/fed. applied at three 15day intervais from
planting, along with potassium sulphate (48%) at the rate of 48 kg K,O/fed.
Piants were harvested at maturity and the biological yield (grains and straw)
was recorded and compared statistically (Snedecor and Cochran, 1980).
Also, wheat contents of N, P, K, Fe, Mn and Zn were determined according
to Chapman and Pratt (1961). Then, water and NPK use efficienctes were
calculated. After harvesting, surface soil samples (0-30 cm depth) were
taken for the determination of soil chemical properties of the studied soil
according to Olsen ef al. (1954); Richards (1954); Watanabe and Olsen
(1965); Lindsay and Norvell (1978); Page et al. (1982) and Black (1983).

RESULTS AND DISCUSSION

Effect of the Experimental Treatments on the Yield of Wheat Plants

The effect of soil tillage, organic residue placement and irrigation
frequency on the yield of wheat crop is shown in table, (2) and fig.(1). The
application of organic residue supported to tilled calcareous soil led to
significant increases in the yield of both grains and straw. The rate of
increment depended up on tillage depth and/ or the application method of
organic residue. It reached 15.78 and 18.39% for grains and straw yields,
respectively due to T, if compared with T\, while the respective increment
amounted 34.78; §1.2 and 52.2% (for grain yields) referring to OR,, OR;
and ORj;, respectively. The superior performance of tilled plots with
incorporated organic residue (T.+OR,) with respect to grain yield and /or
total dry matter production, might be the result of improving soil
physicochemical properties which affecting plant growth namely; soil
structure, available water and soil salinity (Tate, 1987), thereby providing
favorable environmental conditions with low salt and moisture stress to
enable better growth for wheat plants. However, W, irrigation interval
reduces the grain and straw yields by 22.6 and 25.31% regardless of either
tillage or organic residue treatments. This may be rendered to prolonged
moisture stress as a result of long intervals between irrigation (El-Kommos
and Nour El-Din, 1990). Also, long irrigation intervals cause increase in
respiration (loss of water) and detriment of photosynthesis upon increasing
water stress (Ghazy er al., 1987).
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Generally, the efficiency of the imposed freatments on increasing the
yields of wheat crop, could be arranged in the following order:
T20R2>T1OR2>T20R3>T10R3>T20R1>T10R1>T2>T1. This was true under
the two studied irrigation treatments.

Water and NPK use efficiencies were significantly affected by the
imposed treatments. Data in table (2) indicated that the highest values for
both water and NPK-use efficiencies were obtained with incorporating
organic residue (OR.) in calcareous soil tilled to 30-40cm under 7-day
irrigation interval, which means that, this combined treatment is superior for
maintaining favorable conditions for plant growth. The high values of W,
Nue. Puz and Kye under the T, tilled plots with incorporation (OR;) was
perhaps due to the improvement of soil physical, chemical and biological
conditions resulting from residue decomposition (Unger,1984 and Tate,
1987). Or due to the altered of carbon/ nitrogen ratio of the soil (Unger,
1984), thus will induce rapid growth and development of wheat crop, hence
utilizing the available water and NPK more efficiently.

Effect of Treatments on Nutrients Content

Data illustrated in figs. (2 and 3) exhibited that the concentrations of N,
P, K, Fe, Mn and Zn in both grains and straw of wheat plants were
significantly increased due to tillage, irrigation frequency andfor organic
residue treatments. For example, the increase in N concentrations of grains
was proportional to the application method of organic residue, which
amounted to 15.23, 24.91 and 11.13% over the control for the mean values
of OR,, OR; and OR; regardless of tillage and irrigation treatments. The
respective increment for P reached 15.33, 29.93 and 25.55%, respectively.
While T (tillage-treatment) resulted in 6.28 and 9.42% increases over the T,
for N and P grain contents respectively, regardless of organic residue &
irrigation treatments. However, W, (irrigation treatment), increased the P
grain content by 9.42% over the W, regardless of organic residue and tillage
treatments.  Also, similar trends were obtained for N and P uptakes by
wheat plants (Table 3), where they increased significantly depended up on
the tilled depth, the application method of organic residue and /or irrigation
interval. The same similar trends were also obtained for K, Fe, Mn and Zn
contents either in grains or in straw. It is also obvious that the concentrations
of such nutrients were relatively higher under the long irrigation interval
(W;) due to the adverse effect on the yiceld {Table 2}. The positive effect of
studied treatments on increasing the contents of such nutrients is a true
reflection of improving some physical and chemical properties of the
calcareous soil under investigation (Tate, 1987) or due to the role of organic
residue on the supply of nutrients, where the decomposition of such material
induced the slow release of nutrients in an available form to make it
accessible to plants for better growth and nutrients uptake (El-Maghraby and
Wassif, 1999). Also due to the relative beneficial effect of such materials on
lowering soil pH wvalues (Table 5), and consequently increased the
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availability of P, Fe, Mn and Zn beside the higher initial content of such
nutrients in the applied organic residues (Table 1b). In most cases, the
higher nutrients content of wheat plants was obtained with the combined
treatment of (WpTz*OR'g_).

TABLE (2). Yield of wheat plants as affected by the experimental

treatments.
Fertilizer use
. Yield Efficiency
Freatments (Ton/fed). WEE kg kg(grains)/
g’,::;_fls fertilizer unit
If‘rlgatlon Tillage APPL | G roin | Straw | Total N P K
interval method.
Control | 0.963 | 0.878 |1.841 ] 0.452 [14.366| 42.78 {20.052
T OR, 1.834 | 1.164 ;2,998 | 0.861 127.369| 81.50 [38.203
! OR, 2.334 | 1.760 {4.094 1.096 34.8321103.72 | 48.620
w OR: 2.023 11.484 |3.507 | 0.950 |30.187 89.89 142,135
! Control [ 1.609 | 1.341 |2.950 ] 0.755 [24.011} 71.50 [33.516
T OR, 1.890 [ 1.389 |3.279 | 0.887 |28.209] 84.00 |39.373
: OR: 2584 [1.915]4.499 1.213 [38.563]114.83 [53.828
OR; 2.123 [ 1.705 | 3.828 0.996 {31.679] 94.33 [44.219
Control | 0.890 | 0.650 [ 1.549 | 0.509 |[13.284] 39.56 | 18.542
T OR, 1.291 ]10.932 [2.223| 0.738 [19.272] 57.39 |26.901
! OR; 1.748 | 1.290 13.038 | 0.999 |26.082] 77.67 |36.400
w OR; 1.54511.142 | 2.687 0.883 23.060 [ 68.67 [32.188
: Control [ 1.334 10.737 [2.071] 0762 [19.907| 59.28 |127.786
T OR, 1.448 | 1.131 }2.579 0.827 21.604 ) 64.33 ]30.156
: OR; 2.024 [ 1.548 |3.572} 1.156 130.205| 89.94 |42.16]
OR; 1.609 | 1.252 ]2.861 0.919 {24.011] 71.50 |33.51¢6
Statistical analysis
Factor LSD at 5% for
Grain | Straw | Total | WUE | NUE PUE KUE
A- Irrigation interval 0.153 1 0.114 | 0.329 | 0.064 | 2.130 5.213 4.416
B- Tillage 0.183 | 0.140 | 0.354 | 0.043 | 2.044 6.254 4.109
C- Application on method. | ¢.108 | 0.069 [ 0.263 [0.087 | 2.085 7.244 4.978
AxB 0.260 ] 0.102 10.390 }0.037 | 1.192 4,891 3,587
AxC 0.153 ] 0.081 |0.229 1 0.051 | 1.098 5.012 4.064
BxC. 0.215 ) 0.108 | 0.323 1 0.028 | 1.077 4.334 3.013
AxBxC 0.155 | 0.197 | 0.233 10.633 | 1.103 3.796 2.089
W, =7 days irrigation period.
W; = 14 days irrigation period.
OR, = surface mulch.

OR, = surface incorporated with the upper 20 cm depth.
OR; = carpet like layer at 20 cm depth.

WUE= water use efficiency.

NUE = nitrogen use efficiency.

PUE = phosphorus use efficiency.

KUE = potassium use efficiency.
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TABLE (3).Nutrients uptake of Wheat plants as affected by the
experimental treatments

Grain Straw
Treatments
Kg/fed. g/fed. Kg/fed. g/fed.
=—
23 &
- Appli.
I PP .
& 2| = |method. N P K Fe (Mn| Zn N P K Fe Mn | Zn
E.E =
Control|15.567[3.398 |4.166 {90.5 [19.5]22.514.696 10.966]0.94953.64 | 5.128 |10.68
OR; [28.240|6.418 [7.518 (205.4{41.8/46.6 | 7.607 [1.629]1.529[84.73 17.378 |15.37
T
! OR, [39.207|9.802 [11.202|322.1|57.2|66.5[12.547)2.956[2.707|157.83(12.517|26.08
OR; [|29.124]7.888 | 8.291 |248.8(42.9|45.3]|9.072 |2.316|1.951|118.607]8.299(17.29
w
! Control[23.810[5.792 [6.757 [175.4{34.9(38.9 | 7.797 [1.787(1.671§95.02 18.101 {16.88
OR, [30.051|7.749(8.694 [246.0(47.8(49.9[9.376]2.278|2.048|114.69|%.155 |19.07
T
' OR:; [44.182{11.369(13.177]|377.2[70.0[75.2 |13.902|3.371|3.131[181.77[13.912]|28.98
OR; (34.385|8.490{8.702 1278.0148.4150.3111.720y2.729)2.2411145.21]10.088|21.02
Control|13.528[3.026 [3.471 {100.6(19.8(22.3)3.829 (0.807/0.742(48.43 [4.114 |8.57
OR; i20.402]4.907[5.423 |153.7{33.6733.6 | 6.248 |1.416|1.254(72.07 { 6.047 {12.640
T —
' OR; {28.310(7.689}7.864 |242.9154.7149.6 | 8.869 |2.270|1.860]116.54]|9.143 |19.05
OR: (23.793]17.107 | 6.644 [217.8(34.5|37.4§7.463 [2.101{1.574|104.641G6.896 |14.37
W, I
Coutrol|20.406]4.802 [5.869 [137.4130.8135.3 (4.787 (1.062[1.040|49.36 [ 4.876 [10.16
OR; |21.42316.36916.659[176.6|37.5]39.2|7.103 |1.990[1.667|89.66 | 7.648 |15.93
T2 OR; [29.547]9.714 [10.321(277.3|52.6(62.3]9.596 |2.973]2.531 137.89&904 24 .80
OR: J23.166|7.5617.239|207.5]38.8/42.5|7.654 |2.354(1.806(105.00}8.252({17.19
Statistical analysis
LSD at 5% level for
Factor grains straw
N P K Fe Mn | Zn N P K Fe | Mn | Zn
A- Irri.inter]7.006]1.423]0.612]10.439(6.288]3.853[1.709]0.511]0.124|7.412(0.350]0.908
B- Tillage 4.059]1.351]0.481| 6.048 }3.643(2.232]0.990|0.345[0.113(4.294]0.20310.876
C- Appli. 3.547]0.628)0.372| 5.285 |3.183]1.951]0.865]0.344|0.118|3.753[0.177]0.744
method.

x B 3.27810.53610.413] 4.884 [2.942]1.803]0.800]0.287 |0.091|3.468|0.1640.692
A xC 4.113]10.415F0.227] 6.128 [3.691]2.262]1.004{0.403]0.064]4.352]0.206[0.672
B x C. 3.27110.522]10.316] 4.874 |2.936]1.799|0.798]0.207|0.035]3.461}0.164]0.460
’foBxc 2.008|0.3230.419] 2.992 |1.802]1.104]0.490{0.310[0.213[2.124[0.100[0.844
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Fig. (1). Yield of wheat plants as affected by the experimental

treatments.
W, =7 days irrigation period.
W, =14 days irrigation period.
OR, = surface mulch.
OR; = surface incorporated with the upper 20 cm depth.
OR; = carpel like layer at 20 cm depth.

Effect of Treatments on Scil Chemical Properties

With respect to results in table (4), it could be concluded that, the soil
pH, EC SAR and ESP values as well as the concentrations of soluble Ca™,
Mg?*, Na*, K, Cl', HCO; and SO, were greatly increased with different
magnitudes in the untreated plots. This was true under the two experimental
irrigation frequencies, however, such values were higher under long
irrigation interval. This was true because the soil was subjected to
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evaporation for long periods, therefore, salt accumulation increased.
Opposite trends were obtained in the tilled plots treated with organic residue
either as surface mulch; incorporating it with soil or as a carpet like layer, for
the soil pH, EC SAR and ESP values as well as the concentrations of soluble
(Ca™, Mg™), Na*, K*, CI', HCO'3, and SO, The values of such parameters
were greatly decreased in accordance to the tilled depth; method of applying
organic residue and/or irrigation intervals. The efficiency of organic residue
on reducing the values of such parameters may be attributed to the formation
of the organic and inorganic acids during the decomposition of such
material, which contribute to reduce the soil pH wvalues. Also due to
increasing the ability of the soil to hold water, consequently, more soluble
salts became prone to escape downward by the following irrigation, to
deeper soil layers. This reflected in decreasing EC and ESP values. On the
other hand, reducing the surface evaporation from the tilled soil with surface
residue placement {El-Maghraby and Wassif, 1999) may have a role on
increasing the infiltration rate of the studied calcarecus soil and
consequently reduce the soil EC and ESP values. The highly reduction in
Na* jons as compared to that of Ca®™ + Mg® may be the result of reducing
SAR values in the organic residue treated plots. It is also evident from the
data that either the surface or the incorporating organic residue is more
effective treatments in reducing the concentrations of soluble ions and soil
EC values compared to the other method of application.
TABELE (4).Chemical properties of the investigated calcareous soil as
affected by the experimental treatments. (mean value of
five replicates).

Trcatments Soluble cations Soluble anions
ESP{ EC {me/l) {me/1)
Irrigation| ... Appl. pH (%) |(dS/m) [ (Ca™ R . l _ R SAR
interval Tillage Method me’) Na* | K Cr |CO [HCOy | SOy
Control {8.42(26.52] 16.20 [86.94]71.52]3.14]|125.02| - 5.02 |32.06]10.85
T, OR, [7.74]11.56| 748 [40.72|33.37{0.94 57.71 - 2.29 |14.86| 7.40
OR; (762|769 621 [33.66|2758{0.78[47.74 | - 1.92 [12.27] 6.73
W, OR: (744|634 | 834 [45.18|36.92{1.04 63.87 - 2.56 |16.43]17.77
Control [ 7.60|21.88| 7.25 |39.84[32.5110.92] 56.21 - 2.24 114.44]17.29
T, OR; ]7.33[806 | 5.11 |27.81]|22.80{0.61]39.14 | - 1.54 |10.12{ 612
- OR; [7.23]7.58 | 456 [25.02|20.50]0.54[( 3538 | - 1.38 | 9.08 [ 5.79
OR, [740[6.11 | 6.19 [32.84)|28.62{0.82| 47.82 | - 1.96 |12.22] 7.07
Contrel |[7.72|28.18] 17.20 |92.32[75.9213.32]132.62( - 542 [34.02]11.18
T, OR; [7.50[13.05| 7.15 [38.62|32.50{0.94[ 5542 | - 2.32 |1442] 740
OR; (735|944 | 646 [34.85|129.32]0.82| 5002 | - 2.02 [13.08] 7.01
W, OR: |7.51| 857 | 8.84 [47.21]|39.48]1.22| 66.82 | - 272 |18.62| B.12
Control |[7.64|24.37] 9.68 |52.05(43.18)1.38]| 73.48 [ - 3.02 |20.48] 8.47
T, OR; [7.45(12.11| 548 [29.54|24.6610.78| 41.62 | - 1.68 |11.82{ 6.42
OR, (7441833 | 5.17 [27.82122.9210.92( 40.02 | - 1.72 |10.44( 6.14
OR; (7611739 | 708 [3788|31.36]1.38(54.22] - 2.25 114.21] 6.92
W, =7 days irrigation period. W, = 14 days irrigation period.
OR, = surface mulch.
OR,; = surface incorporated with the upper 20 cm depth.
OR; = carpet like layer at 20 cm depth.
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TABLE (5). Nutrients status of the soil after harvesting as affected by
the imposed treatments (mean values of 5 replicates).

reatments Available m
IrrigationT y t Appl. Total N ) .
interval Tillage method. (ppm) P K Fe Mn IZn
Control 612 4.2 29.18 { 2.08 2.39 1.09
T ’ OR, 935 5.8 44.43 [ 2.68 | 3.91 2.13
! OR, 208 7.2 52.17 [ 3.63 4.86 2.18
W OR, 952 5.7 49 08 | 5.32 4.60 2.25
: Control 766 6.7 36.27 [3.03 [ 2.86 {1.79
T 0OR, 876 9.8 48.21 | 4.36 5.13 2.09
z OR; 978 11.4 5830 1542 | 6.40 | 2.190
OR. 1071 7.9 51.87 [ 5.43 712 2.29
Control 901 6.4 32.47 | 3.92 3.71 2.11
OR, 1067 7.7 46.13 | 4.47 4.0673 2.18
T OR; 1309 3.4 58.92 | 5.80 | 6.57 | 2.34
W, OR; 1360 8.2 53.33 | 6.83 7.40 2.37
Control 1012 8.5 36.85 | 4.69 6.21 2.14
T, OR, 1275 9.4 46.75 | 6.92 7.49 2.16
OR,; 1241 10.2 60.33 | 6.43 8.71 2.18
OR, 1165 8.4 5402 [ 7.49 { 10.33]2.19
W, =7 days irrigation period. W; = 14 days irrigation period.
OR, = surface mulch.
OR, = surface incorporated with the upper 20 cm depth.

OR; = carpet like layer at 20 ¢cm depth.

Data in table (5) indicated that, total N as well as the availability of P,
K, Fe, Mn and Zn were affected favorably depending up on the tilled depth
and method of applying organic residue at any of the used irrigation
intervals. The addition of OR;, OR,; and OR; increased soil nutrients
availability, however, the rate of increase was differed from one element to
another. The highest values of such nutrients were found, in most cases, with
OR; treatment in which the organic residue was applied as a carpet like layer
at 20cm depth. The increases over the control due to OR; regardless of
tillage depth and imrigation frequency, reached 38.21, 16.89, 54.56, 82.69,
94.21 and 27.51% for N, P, K, Fe, Mn and Zn, respectively. This may be
referred to the higher initial content of such nutrients in the used organic
residue (Table, 1b), beside its effect on lowering soil pH values through the
biodegradation of such materials by soil microorganisms (Dahdoh and El
Hassanin, 1994). A very similar trend with lesser magnitudes was found in
the application of organic residue under W, irrigation treatment. On the other
hand the T; tillage depth increased the availability of N, P, K, Fe, Mn and Zn
by 5.13, 3475, 7.38, 25.62, 42.46 and 27.29 respectively, regardless of
organic residue and irrigation frequency. This may be rendered to the
favorable effect of tillage on enhancing some soil physical and chemical
properties (Unger,1984). Generally, the best treatment on increasing the
availability of the studied nutrients {in most cases, after harvesting wheat
crop) was the combined treatment of (W« T2:0R;).
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From the aforementioned results it could be concluded that, incorporating of
organic residue may be a feasible means of realizing the yield potential of
wheat crop under conditions of calcareous soil and saline irrigation water.
Mixing 5 ton/fed organic residue along with tilled calcareous soil to a depth
of 30-40cm induced favorable effects on the productivity parameters of

calcareous soil under higher and lower irrigation frequencies with high
saline irmigation water.

N {%)
[]
N (%)

P (%}
P {%)

K%}
K(%)

Fig. (2). Macro-nutrients content of wheat plants as affected

by the experimental treatments,
W, =7 days irrigation period.
W, = 14 days irrigation period.
OR | = surface mulch.
OR; = surface incorporated with the upper 20 cm depth.
OR; = carpet like layer at 20 cm depth.
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Fig.(3). Micro-nutrients content of wheat plants as affected by

the experimental treatments.
W, =7 days irrigation period.

W, = 14 days irrigation period.
OR, = surface mulch.
OR; = surface incorporated with the upper 20 cm depth.

OR; = carpet like layer at 20 cm depth.
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