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Mixing Technique of Different Soil Amendments
as a Way to Improve a Newly Cultivated Sandy
Soil
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IXING as 2 qualitative and quantitative technique has been

adopted to reclaim a newly cultivated soil at El Khattara
location, El Sharkiya Governorate, The used organic sources were ;
composted town refuse (TR), chicken manure (CH}, and sludge (SL),
while tafla (TF) was used as a natural conditioner. The rates of
addition ranged between 0 to 12.5 tons/fed , by treated mathematicat
tetra factorial computer model.

The applied treatments were tested for two successive vegetative
sSeasons as corn crop in summer and wheat in winter with one addition
before com plantation only . The achieved results can be summarized
as follows;

Comn crop (1 st cultivation season ) : a-There are at least 2 best
mixing treatments; namely , (10:2. 5:5:5) ton/fed, and { 12.5:2.5:2.5:5)
ton/fed, from SL, TR, CH and TF, respectivély, b-Both includes the
highest SL, lowest TF and moderate or lowest TR and CH levels,
c-Both indicate a complementary effect among 2]l materials , and d-
Both indicate favourable effect on most soil and plant properties.

Wheat crop {2nd cultivation season on residual effect }: a- There
are. at least 4 best mixing treatments ; namely (0 :2.5 : 10: 15),
(0:0:12.5:15), (0:0 :10 :20) and (0:5:7.5 :15} ton ffed, from SI, TR, CH
and TF , respectively, b- None include sludge treatment indicating
temporary effect of this manure, ¢- On contrary , all of them have at
least the moderate leve! of either CH or TF indicating some how
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durable manure and good couple for such soils, and d- TR involved in
the same best treatments, but in second degree compared with the
former ones. Generally, the findings spotlight on the importance of
using a mixure of the existed conditioning materials in the site by
means of adding some durable materials like TR and other soft
materials like SI or CH. The used ratios could be used as a guide for
adopting this technique in such site, or similar ones.

Investment ratio (IR) calculations: a- The maximum values came
from using few quantities of TF, b- Combinations of little quantities of
organic manures (SL, TR, and CH) gave the highest IR values, and c-
Mixing technique between TF and organic manure by small amounts
{mostly < 6.25 ton/fed) enhanced IR values.

Keywords: Mixing technique, Soil amendments, Sandy soil, Organic
manure, Tafla.

Egypt is one of the countries which sufferes from rapidly increase of human
population. So, several horizontal and vertical expantion projects have been
established in many selected areas to meet this problem depending on their
agricultural potentialities. El-Khattara experimental farm, Faculty of Agriculture,
Zagazig University, represents the newly reclaimed soil of El-Sharkiya
Governorate which mainly characterized by : light texture, weak structure, very
Iow erganic matter, water retention, and nutrient contents. Many sotl applications
were carried out to solve the soil deficits of this area or other similar ones, such
as mixing or spraying butumenous emuision, hydrogels, manures and clay
additions (Tester, 1990). This work aims to study the effect of using sludge,
town refuse, chicken manure, and tafla, either alone or mixed in combinations by
various ratios according to a tetra factorial computer model (Moussa and Youssef,
1992), on El-Khattara sandy soil. Philosophy of mixing amendments was tested
previously by several works of El-Sersawy (1997) and El-Sersawy et al. (1998)
as the target is to complement the advantages of such amendments in unique
treatment. Maize and wheat are considered the most important cereal crops for
both human and animal in Egypt. At present, Egypt consumes more than 7.0 and
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5.0 million tons of maize and wheat per year. The real production of maize and
wheat is estimated to be about 5.0 and 3.0 million tons only, respectively. The
remaninder has to be imported. Thus, it is important to increase the cultivated
area in the newly reclaimed soils up to maximum production.

Material and Methods

A field experiment was carried out at the experimental station of Faculty of
Agriculture, Zagazig University, El-Khattara, which is sandy area, was selected
to study the comparative effect of sludge (SL), town refuse (TR), chicken manure
{CH) and tafla (TF). Treatments were applied once only before the first season
(corn crop) at rates derived from a tetra factorial computer model (Moussa and
Youssef ,1992). The total experimental units were 19 treatments, with 4 replicates
including 4 individual application from all used materials by the rate of 2% as
maximum while the rest were mixed by various rates. The physical and chemical
data of applied materials and original soil samples are shown in Tables 1 and 2.

Soil measurements

Field determination

Mechanical strengh as shear strength and penetration resistance were
evaluated after harvesting of wheat crop.

Physical analysis

The collected disturbed soil samples were analysed for : particle size
distribution according to Kilmer and Alexander (1949), hydraulic conductivity
according to Singh (1980), available mositure and aggregates distribution
according to Singh (1980), heat capacity according to Partington (1954), and
percentages of water stable aggregates > 0.8 mm in diameter (chosen to express
soil erodibility %).

Chemical analysis

Disturbed soil samples were analysed for saturation percentage, electrical
conductivity (EC), soluble cations & anions according to Richards (1954) and
ogranic carbon according to Jackson (1958) .

Egypt. J. Soil Sci. 42, No. 3 (2002)
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TABLE 1 . Some physical, mechanical and chemical properties of El Khatiara sandy

soil and tafla.
Characters Sandy soil Tafla
Particle size distnbution
Sand % 86.3 3435
Silt % 6.3 4().83
Clay % 74 24.82
Textm‘al class Loamy Sand Loam
Fe. wiw Y 187 46.32
W.p ww% 0.26 1736 |
Am.  ww% 1.6] 18.76
Heat capacity cal/s 0.1600 0.1760 |
v Mecbanical propemes '
Penetration resistance k 13.8 - ;
Shear streng_thl_(ﬂ/cm 21+ i
‘Chemical properties |
EC ds/m 2,9 15.6 .
7.24 7.45
C% 0,33 0.29
OM% 0.6 0.49
C/N 0.45 | 0.38
N% 077 0.76
CaCos% 0.1 -
Soluble cations and anions in !
Saturated extract meq/L |
, Na+ 23 130,05 ]
! K+ 0.5 .31 [
‘I Ca++ 4.3 22.88 |
Mg++ 1.8 7.8
| - 12 120.8
HCO3- 216 18
| CO3~ 5,00 0.00
4 $04-- 15.44 3§44

TABLE 2 . Some physical and chemical characteristics of the applied manures.

Characters Sludge Town refuse Chicken manure
[ Physical properties | I
FC. ww% 81.8 3834 85.72 f
] WP wiw% 55.08 40.07 58.01 |
| Am.  wiw% 26.72 19.27 27.61 ;
t  Heat capacity cal/g 02140 0.1800 01230 :
i Chemical properties
j PH 7.29 7.04 7.43
; C% 2504 2116 26.17
I OM% 43.07 3639 45.01 !
| C/N 13.39 17.06 11.84
@ N% 1.87 1.24 221
! P ppm 18.9 17.5 9.2
. K ppm 145 118 151 o
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Plant analysis

After harvesting of the two crops, the grain and straw yield were determined
and the grain was digested by a rapid wet digestion and N,P and K contents
determined according to Thomas et al. (1967).

Results and Discussion

The main target of amending the new sandy soil is to ameliorate their
properties either physically or chemically or both . Data in Table 3 show some
soil physical and chemical properties which improved after corn crop season
owing 1o addition of materials used.

Physical characters

Availble moisture, hydraulic conductivity, heat capacity and soil erodibility
gave a highly significant correlation with cereal crop yield. The best treatments
were 2.05%, 0.7 cm/hr, 0.26 Cal /g and 19.91% for combination treatment {12.5:
2.5: 2.5:5) ton/fed, from SL, TR, CH, and TF respectively. The regression
equations which show these relations were y=-51.04 +3406x,,y=28.31-18.68 x,,
y= -18.51+ 3557 x5 and y =-14.841.81x4, where y is the grain yield (Ardab
/fed), and (x4, X5, X3 and X,) are available moisture, hydraulic conductivity, heat
capacity and soil erodibility, respectively. These results stood in agreement with
those of Zachar (1982), Mark (1993} and El-Sersawy ef al. (1998).

Chemical characters

Table 3 shows some significant parameters such as organic matter content
(0.M) , electrical conductivity (EC) and soluble cations and anions mostly (Na,
Cl and HCO5) which gave the values of 1.76%, 2.21 dsm-1, 320.42 meq/ 100g
soil , 0.13 meq/100g soil and 0.13 meqg/100g soil as the maximum values were
with the combination treatment (12.5:2.5:2.5:5 ) with regression equations: y=
-4.007+12.35x%, y= 5.55+5.037 x5, y=4.45+0.031 x5, y= 7.75+ 58.95 x4 and y=
-10.49 +244.54 x5 for (O.M), EC, Na, Cl and HCO5 respectively, where y is the
cereal crop (Ardab/fed.), and x; (O.M %), x5 (EC) dsm™1, x5 (Na meq/100g soil),
x4 (Cl meq /100 g soil ) and x5 ( HCO3 meq /100g soil ).These results stood in
agreement with those of Obi and Ebo (1995) and Bohne et al. (1996).
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Some yield parameters for corn crop

Yield parameters as biological yield, N% and N,P and K uptake were studied
under soil treatment conditions owing to the physical and chemical amelioration.
Table 4 shows that the combination treatment (12.5:2.5:2.5:5) gave the maximum
values of bilogical yield, grain and cob yields by the values (3.61,2.74 and 0.87)
ton /fed in sequence. Also, the same table declares that the values of N% and N,P
and K nutrients uptake were (3.08%, 84.51, 3.84 and 3.75) uptake kg/fed for
combination treatment (12.5:2.5:2.5:5) from SL, TR, CH and TF respectively
and the regression equations which show these relations were y = 0.968 + 4.09
X1, Yy =-3036 +0.14 x5, y = 445+ 29 x3and y = 1.03 + 3.36 x4, where y is
grain yield (ardab/fed), and (xj, x5, X3 and x4} are N% and N, P and K nutrients
uptake kg/fed respectively. These results stood in agreement with El-Sersawy
(1997) and El-Kassas ef ai. (1997).

Some Soil Physical, Chemical and Mechanical Characters after Wheat Crop

It is important to note that in winter season there was no more additions to the soils.

Physical characters

Table 5 reveals that the values of 1.94 w/w% 1.23 cm/l 0.29 cal/ g and
18.38% for available moisture, hydraulic conductivity , heat capacity and soil
erodibility %, respectively, for the combination treatment (0:0:10:20) ton/fed
from SL, TR, CH, and TF by the same sequence, with regression equation of y=
-21.19 + 14.86x1, y= 20.41 + 10.88 X, y = 0.082 = 23.32 x4 and y=-1.48 + 0.46
x4 , where y is grain yield (ardab/fed.) and x;, x3,x3 and x4, are available
moisture % , hydrauiic conductivity ¢m/hr, heat capacity cal/g and soil
crodibility %. These results stood in agreement with those of Nath and Sarma
(1992) and Khalil et al. (1997).

Chemical characters

The same table deciares that the values of O.M % , EC, ds.m! {Na, Cl,
HCO3) meq/100g soil have highly significant relationship with grain yield.
These values are 1.52% , 2.08 dSm™1,263.12,0.15 and 0.14 meq/100g soil
concerning the used materials SL, TR, CH, and TF by the rates (0:0:10:20)
ton/fed, respectively. The regression equations which represent these relations
are y=- 1.08 + 5.71 x {, y = 0.408 + 4.13 x5, y = -2.26 + 0.04 x3, y=3.08 + 26.23
xgand y =-5.21 + 48.33 x 5, where y is grain yield (ardab/fed) and xy, X5 ,X3,
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TABLE 3 . Some soil physical and chemical characters after corn crop as affected by different combinations of sludge (SL), town
refuse (TR), chicken manure (CH) and tafla (TF).

Treatme Organic manures and|Avallable | Hydraulic | Heat | Difflculi- | OM| Na Cl | HCO® EC
nt tafla
Tons/fed
No Moisture | Conductivity | Capacity | Erodibility | % |Meq/100g |Meg/100g Meq/100g| DSm
S | TR CH | TF % Cm/hour Callg |[>0.8mm% soil soil ! soll ’
120 e [ 0 0 [ 18 ! ags 020 | 1715 [ 108 } 139 | 002 0.08 0.87
2 0 20 0 0 1.68 0.93 0.17 1014 | 087 | 11125 0.03 0.08 0.95
3 0 0 20 0 1.83 0.78 0.22 148 | 121 | 13211 0.05 ot 0.98
4 0 0 0 40 1.61 131 0.19 1077 | 0.5% | 13926 0.06 0.07 0.96
5 5 5 5 10 1.82 0.9 0.23 1235 126 | 17448 0.08 0.09 1.38
6 o |10 ¢ 0 1.80 0.98 021 1156 | 123 | 27348 0.06 0.08 1.01
7 10 0 10 0 1.95 0.74 0.26 1924 | 166 | 3149 0.11 011 1.74
8 10 0 0 20 1.81 0.84 0.22 1.3 | 125 | 1792 0.01 0.08 0.66
9 0 10 i0 0 185 0.82 0.23 12.79 13 289.9 0.06 0.09 10§
w0 10 0 20 1.89 0.79 0.24 14.15 135 | 30656 6.11 £.09 1.53
i 0 0 w |20 1, 0.76 0.24 1574 | 158 | 11687 0.12 0.1 1.63
12 125 | 25| 23 5 2.05 0.7 026 19.91 176 | 32042 0.13 0.13 221
13 zs Jas| o 2s 5 1.89 0.79 024 13.51 135 | 228356 0.06 0.09 134
425 |25 25 | 5 1.94 075 0.26 18.49 161 | 29685 .06 el 1.30
s 25 | 25] 25 | 25 1.88 0.83 0.24 13.17 133 | 27542 0.08 (.09 1.47
16 635 1625] 625 125 ]| g 1.08 0.2i 202 | 123 | 23155 0.03 0.08 0.63
17 625 1625) 135 125 184 0.87 0.3 12.47 134 | 23008 0.13 0.09 2.1
P18 625 | 125 €25 {i2S| 182 1.09 0.20 1062 | 132 | 22457 0.09 0.6% 1.68
19 125 {625 | 625 ji125| 197 0.80 0.23 1324 | 135 ] 23178 0.09 0.1 1.24
Corelation coefficient o - o . .t . . . .
commaigrainyield o gses oo | osos | osiz [esw | oss | oss | 0937 | o618
oS ORHITAT cemar 4:1:2:1 2142 | 420 | espsass per2t | nsd | 4620 | sk | S
| ‘ s | 1os2 |3

Moussa and Youssef (1992)
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TABLE 4. Some Zea maize characters as affected by different combinations of studge, town refuse, chicken manure and tafla

treatments.
Treatment Organic manures and tafla tons Graln yield | Corncob | Biological { N N P K
Fed 1 Yield
|
Neo SL TR CH TF | Ardab/fed, | Ton/fed. | Ton/fed. % Uptake Uptake ‘ Uptake
’ kg/Fed. | ky'Fed.  kg/Fed.

O 20 0 0 10 9.17 0.55 1.83 329 4237 232 T 193 |
A B 20 n oo 6.3 0.56 1.44 2.07 18.26 s 1R
f 3 G 0 20 0 1392 [ 0865 2.6 2.28 4436 bsa 31

4 0 0 0 40 5.55 0.40 1.18 1.75 13.47 1.23 1 108

5 5 5 5 10 10.9 0.62 215 246 37.54 1.98 212

6 10 1o 0 0 8.05 037 bS 231 26.03 1.8 | 169

7 10 0 10 ¢ 17.05 0.79 318 343 g1.87 477 1 31

e o 0 0 20 9.2 0.43 1.3 3.36 43.27 2.57 1.9

9 g 10 10 0 1165 0.55 2.18 273 45.48 2.66 2.6%

10 { 1y ¢ 20 137 0.64 2.56 2.73 5236 168 300

il o 0 10 20 i 0.69 2.79 2.94 6174 | 2% b 336

12 12. 25 2.5 5 19.6 0.87 3.61 3.08 84.51 3.84 337

13 2.5 125 2.5 5 13.7 0.62 2.54 252 48.33 364 3.0°

14 2.5 25 12.5 5 16.8 .78 3.13 255 59.97 3.99 3.9¢

5 boas 23 23 25 12.6 0.59 235 2.66 46.92 229 1 246

16 625 6.25 625 | 23 10.5 0.49 1.96 273 4013 1235 82X

17 6.23 6.25 125§ 015 39 0.51 2.06 2.8 3500 33 262

18 62 1.25 525 123 o 0.48 1.94 2.73 975 | 277 0 2

19 ! 125 623 625 | .25 154 0.6 248 2.94 55 1% 2.8 22
e ¥l . ] i
% r - fici " i vield ™ % % *x P | -
: “orrelation cocfficient with grain yied: . - ; -,
: Computed optimum combination ; 0.898 0.897 0.485 0948 | 0756 ¢ 0Ok
j i Pzl 41201 412 ) S0l ) L2 | 4040 ] 200
\ i . 4:0:2:2 B IR 0 1 £-5

# are ardab of corn prains = 0014 Ton

98y
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TABLE $. Some soil physical, chemical and mechanical characters after wheat crop as affected by different combinations of sludge,
town refuse, chicken manure and tafla.

Treatment Organic manures and tafls

Avafiable

Hydraulic Difficult. oM Na cl HCO, EC Shear Penetration
'Ir‘::_'l Mokstars | Condmetiv-|
No % ty Capacity | Erodibitity % |Meq100g) Meg/100g | Meq/100g | aSmd Streagth Realatsace 1
SL | TR CH| TF Cubowr | Calg |>00wm% voi voil soll kgfem? kg/em?

1 20 0 0 0 [KZ] 1.34 0.14 17.07 0.94 154,17 0.03 G .85 30.33 a2

2 0 0 1 i 1.66 143 0138 8.81 n.67 141.98 0.02 c.t 0.7t 28.7 10
|3 ¢ " 20 0 1.81 13 018 18.62 1.07 156.46 0.04 [ 0.8% 323 17
i 0 0 n 10 1.48 HE 119 14.55 0.33 127.5% 0.54 ql 0.7 246 1475
s 5 3 5 10 177 R 0.27 1247 118 198.95 0.07 04 1,06 33 175
16 1o 10 ] 0 1.79 i3% 023 12,62 1.2 1834 0.07 0.04 94 332 255
7 16 0 10 0 1.65 ias 025 10.96 1.0t 1%6.43 003 0.0y 0.81 323 246
18 0 i 0 W0 180 1306 u.18 12,72 1.21 220,92 008 0.1l 1.53 333 25.5
9 0 10 10 0 1.82 1.33 0.16 1321 1.27 236.82 0.08 0.13 1.47 3.0 260
| 10 o 10 0 20 189 1.28 0.28 17.62 131 26312 0.03 e.1 1.97 35.1 275
in [ i 10 | 20 194 123 0.29 18.38 1.52 354.28 0.5 0.4 2.08 372 2.5
j2 125 0oz a5 | s 103 1.20 026 17.87 1.45 246.94 015 012 1.47 333 6.75
113 2.3 1285 | 25 3 ] 1y 0.24 1737 1.9 230.23 014 0.42 132 130 25.25
Y] 75 25 | 125} 5 | 85 3 0.25 17.28 1.25 249.06 G 012 126 27 175
| 15 15 25 |25 | 23 | 76 a3 0.6 15.44 1.02 160.32 I Wi 0.88 EeX 2.0
L 16 5251 635 | 6251 25 V.65 ] 024 10.76 0.99 21548 A 1 4.91 314 337
117 623 | 623 [ 1253125 19 127 024 1791 132 126.86 01s ot 1.48 346 274
1 635 1 115 [ 625§ 125 1.86 132 025 17.42 1.28 2791 014 o 1.29 137 25.0
19 125 | 625 | 625 | 125 182 e 124 13.09 1.24 210.51 0.14 0.12 1.26 12.48 245
. . v o . - Ve . - P . .
i L 0883 RUREW) [ 11720 0814 971 4 a0t 1843 764 16349
: Cnru?luuon guﬂ}wtcﬂ! 0:2:3:3 RELHI Q14 00020 0:2:3:3 0:3:7:3 4299 g ) 233 09';?:‘3 REREE R
! With grain yietd AR EE R 01.1:4:3 3301 ' '

Computed opiinmem cembination #

# Moussa and Youssef (1992)
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" X4, and Xg, are the O.M %, EC dS.m -1 and (Na, CL and HCO4) meq/100g soil,
respectively. These results stood in agreement with those of Tester (1990) and
Mater ef al. (1995) .

Mechanical strength

Values of mechanical strength expressed as shear strength and penetration
resistance in kg/cm? are illustrated in the same table which show the values of
(37.2kg/cm?) and (29.5 kg/cm?) for the combination treatment (0:0:10:20) ton/
fed from SL, TR, CH, and TF, respectively with regression equations y =-13.48
+0.58 xy and y = -0.006 +0.236 x, where y is cereal crop (ardab/fed) and x,, x5
are shear strength and penetration resistance in kg/cm?, respectively. These
results stood in agreement with Davies {1985), Tester (1990), and Bouthaina et al.
(1997).

Wheat yield characters

Table 6 shows the values of 1.38 ton/fed, 5.19 ton/and 2.69 ton/fed for cereal
crop , straw yield and biological yield as a result of addition (0:0:10:20) ton /fed
from SL, TR, CH and TF respectively, also the table declares the values 3.22%
and (44.77,2.11,2.48) for N% and N,P and K uptake for the combination
treatment  (0:0:10:20) ton/fed from the used materials respectively with
regression equations, y = 0.26+1.88 x,y = 1.49+ 0.17 x5, y = 0.926 + 3.32 x3
and y = 0.56 + 3.28 x4 where y is grain yield (ardab/ fed) and x,,x;,x3 and arc x,
N% and N,P and K nutrients uptake (kg/fed). These results stood in agreement
with Abdel-Magid et al. (1995) and E!-Fakhrani and Abdel-Magid (1997) .

Surveing the Best Treatments over the Research Work

The main reason from this surveying is to know the best treatment for
favourable effects on soil and plant properties. Through surveying in Table 7
there are some of the best treatments come from the applied ones and others are
derived from the used computer model as follows:

Corn crop

There are at least 2 best treatments (12.5:2.5 :2.5 :5) and (10 :2.5 : 5:5) from
Sl, TR, CH and TF, tons/fed, respectively. All of them include a high level from
(SL), a lowest one from (TF) and moderate or lowest level from (TR) and (CH).

Both affected at least five soil and plant characters.

Egypt. J. Soil Sci. 42, No.3 (2002)
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TABLE 6. Some wheat characters as affected by different combinations of sludge, town refuse, chicken manure and tafla.

Trestment | Organic manulm and tafin Grala yield (Straw yleld | Blological N N P K
. Fed . # " Vield Uptake | Uptake | Uptake
o I’ L Ardab / fed. |Stalk/ fed. Ton / fed. % g/ Fed. kg/ Fed. kg/ Fed.
SL TR | CH TF | .

b2 | o |0 b ] 346 2 1.02 3.08 1575 092 0.76
2 V] 20 0 u 3118 1.25 0.79 186 8.45 0.8¢ 0.82
3 0 0 20 1} 5.53 284 1.54 273 22.64 [.45 1.56
4 0 0 0 40 27 1.34 0.74 1.61 6.54 1.03 0.82
5 5 5 3 10 4.11 2.55 1.25 237 17.69 L.08 1.1
] H 10 Q ¢ 427 281 1.34 2.38 15.24 0.92 1.09
7 10 0 ¢ 0 N 2.59 1.20 294 16.36 0.84 1.04
8 I 10 0 0 29 4.3 241 1.25 3.01 19.41 0.88 1.07

i 9 0 10 1% 0 571 31.52 1.74 2.87 2438 0.92 1.55
13 1] 11 0 20 7.4 348 1.98 2.66 1552 1.51 202

I 11 0 0 14 20 9.27 519 2.69 322 44,77 2.1] 2.48

I 12 12,5 2.5 23 5 8.16 533 2.56 34 41.97 2,01 2.32

i 13 2.5 12.5 25 s 7.04 314 1.78 3.15 33.26 1.98 1.91

; 144 235 35 12.5 5 6.52 297 1.72 3.46 34.4 212 1.92

i 15 2.5 25 25 23 3186 1.46 0.94 2.24 12.96 1.11 1.01

. 16 6.25 6.25 5.25 25 3.32 1.21 0.80 2.94 14.64 0.97 0.93

i i7 6.25 6.23 1.23 125 173 3.82 2.11 2.36 38.935 221 2.49

I8 6.25 1.23 .25 12.5 6.66 3.16 1.79 166 26.57 1.37 1.66

) 125 { 625 | 625 | 125 5.67 191 183 238 2024 1.0l 1.51

l Caorrelation coefficient wit grain yicld - - . ' — .

I Computed optimum combination )

! puedop " 0.899 . 0.899 0.478 J 0.96 0.874 0.980

I o 0:6:5:3 s:nlil 0:0:5:3 | 1:ts:d 0:0:5:3 L:1:5:1 0:0:5:3

# are ardab of wheat grains = 150 kg.
# #are stalk of wheat straw = 250kg.
# # #Moussa and Youssef (1992)
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Wheat crop

There are four best treatments namely ; (0: 2.5:10:15),(0:0 : 12.5: 15),
(0:0: 10 : 20) and (0:5: 7.5 : 15), from the alone mentioned amendments, in
sequence, No one of them includes sludge but all of them have at least a
moderate level of either (CH} or (TF) and (TR) is involved in some best
treatments but in small amounts,

Economical Study

Economical assessment for any research consider is an important parameter
which is determined by the ratio of cost output and input as investment ratio.
Tables 8 and 9 illustrate the investment ratios for corn and wheat seasons.

Corn crop _

There are 15 treatments of experimental treatments above the national
investment ratioc of ARE (LOLE/1.0LE cost), and the highest one is
(12.5:2.5:2.5:5) which gave IR (2.15) comparing to the other treatments. The
computed value shows that IR 2.1.

Wheat crop

The second season and residual effect of soil amendments resulted with seven
combination successed treatments which are above the national investment ratio
of ARE (1.18 LE/1.0 LE costs) and the maximum value of IR (1.83) came from a
combination freatment (0:0:10:20). On the other side, the computed value shows
IR (1.84). Results indicate that the maximum value of IR came from using a few
quantity of tafla. Comparing the other researches and using combination
treatments of little quantities of SL, TR and CH gave the same best IR,
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TABLE 7. List of the best treatment for two seasons.

Wheat crop season

K uptake Kg/Fed.
Shear strength Kg/em®

. . 2
Penetration resistance Kp/om™

(5:2.5:10:5) or (2.5:2.5:12.3:3)

Character Corn crop season
Tk' Available moisture (10:2.5:5:5) or (12.5:2.5:2.5:5) = (0:5:7.5:15) or (0:2.5:10:15)
Hydraulic Conductivity (5:0:10:10) or (2.5:0:12.5:10) {0:0:15:10)
Heat Capacity (10:2.5:5:5) or (7.5:2.5:7.5:5) {0:0:10:20)
Soil zmdibility (12.5:2.5:2.5:5) (0:0:10:20)
Organic matter (10:2.5:5:5) (0:2.5:10:15) or (0:5:7.5:15)
EC dsm™ (12.5:2.5:2,5:5) (0:5:7.5:15)
Na meq / 100g soil (7.5:2.5:7.5:5) (0:7.5:5:15)
Cl meq / 100g soil (10:2.5:5:5) {10:5:2.5:5} 01 (7.5:7.5:2.5:5)
HCO; mieq / 100g soit (12.5:2.5:2.5:5) ’ £0:0:10:20)
Biologica: yield (10:2.5:5:5) (0:0:10:20) or (0:0:12.5:15)
Grain vield {10:2.5:3:5) (0:0:2.5:15)
Com cob/ Wheat straw {1:2.5:5:5) (12.5:2.5:2.5:5)
N % (12.5:0:5:3) or (10:0:5:11) (2.5:2.5:12.5:%
N uptake Ky/Fed. (£0:2.5:5:5) (0:0:12.5:15)
P uptake Ky/Fed. (10:0:10:0) (2.5:2.5:12.5:%)

(0:0:12.5:15)
(0:2.5:10:15)
(0:5:7.5:19)

TSINAWANZWY TI0S 40 ANDINHDAL ONIXIN
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TABLE 8. Economical evaluation {on ascending order) for corn treatments in
El-Khattara soil,

Treatment | Organic manures and tafla ton fed lapat | Outpue | lavestme et
No | g | ™ T on TF LE LE | LEALE costs -
i i — = r——— e et P Y ———— ey
, T (0 0 A AT BT T a—
TR 8 20 0 0 1081|7538 | 670
6 10 10 0 0 91 {8731 |089
8 10 o . o 20 1051|9996 | 095
18 625 1.25 625 12,5 1093.5 | 12284 | 1.03
6 835|633 833 33 10585 | 11407 | 1.08
5 3 5 3 1 1091 | 12131 |11
3 3 10 10 0 131 |12673 |42
i7 625 6.25 1.25 12.5 1088.5 | 12032 | 113
1 20 0 0 o] 881 1028 I.17
s X 25 25 25 Tiss  |13693 |1.18
13 125 625 635 2.5 11335 | 14490 | 127
3 0 0 30 g 181" | 15123 | 128
) 0 io 9 0 - {15t | 128855 |1%9
11 0 0 10 20 201 1626~ |135
13 2.5 12.5 25 5 086 | 14833 | 138
2 35 2% 125 3 36 |1824° | 1%
7 0 0 10 3 (03] |18508 |18
12 125 25 25 5 986 |2r176 |23
hd 10 2.5 5 S 10235 1214995 2.1

* Computed treatment
National recorded IR (1993-1994) for corn (Zea maize) = 1.00 LE (Minstry of Agriculture
and Land Reclamation) .

TABLE 9. Economical evaluation {on ascending order) for wheat crop on residual
effect of experimental treatments .

Tretment Organic macures and tafia ton fod'] | Toput | Output h;.“mt
No st | ™ | ca | | LE LE- | LE/LE costs
q [1] [1] Q 40 621 324.6 G532
2 0 20 0 621 369 0.39
16 6.25 6.25 6.25 12.5 621 380 0.61
! 20 o) 0 621 426 0.69
i3 25 2.5 2.5 25 621 444 .4 0.72
7 10 1] 10 0 621 474.6 0.76
: 5 5 5 10 621 513 0.83
¥ 10 0 1] 20 621 536.4 0.86
5 ] 10 1] 0 621 5394 0.87
3 0 4] 20 0 621 666.6 1.0
9 0 18 10 0 621 7118 1.13
19 1.25 6.25 6.25 12.5 621 7234 1.16
i4 2.5 2.5 12.5 3 62! 770.8 1.24
8 6.25 1.25 6.25 12.5 621 7924 1.28
i3 25 125 2.5 S 621 829.6 1.34
10 Ji] 10 0 20 621 8792 1.42
i 6,25 6.25 1.25 12.5 621 925.8 1.49
t2 12.5 25 2.5 5 621 1029.2 1.66
11 ] 4] 10 20 621 1134.6 1.83
* 0 0 12.3 15 621 1143.2 1.84

* Computed treatment
National recorded IR (1993-1994) for wheat yield = 1.18 L.E (Minstry of Agriculture and
Land Reclamation) .
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