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ABSTRACT: A green house experiment was conducted at
experimental farm (El- Khattara sand soil) , Faculty of Agriculture,
Zagazig University to study the effect of some soil amendments
(Farmyard manure, chicken manure, town refuse and sewage
sludge) and its combination effects on some growth characters of
wheat plant (Triticam vulgare, c.v. Sakha 93) as well as some
physical and chemical soil properties. There were 19 treatments,
which cover all the possible combination of the four used
amendments. The maximum dose of each used amendments is
chosen to be equal 300 LE per feddan The results were computed
and bletted on tetrahedral shape, which demonstrates the outside,
and inside data in a 249 intersections each has the same cost of the
used amendements.

Results revealed that the optimal combinations of wheat grain
yield can be ohtained with treatment consist of (1.2:0.66: 1.5: 2.5) fon
/fed Farmyard manure, chicken manure, town refuse and sewage
sludge respectively.Whereas the optimal combinations of bulk
denisity, organic matter contentand fine capillary pores are 1:1:3:3,
5:1:1:1, 4:0:4:0 (of the 8 points score) of FY, CH,TR and SS
respectively.

Key words: Farmyard manures, chicken manures, town refuse,

sewage sludge

INTRODUCTION

Land reclamation is a major
policy targets in Egypt . Sandy soil
should constitute a substantial part
of the Egyptian cultivated land
now and in the future. Sandy soil

which mainly characterized by,
light texture, week structure, very
low organic matter, water retention
and nutrient contents , However it
could be as productive as any other
soil if the right soil management
practices were followed.
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Intensive efforts were directed
to use soil consigner to increased
the productivity of such soil(
Awadalla et al 1984, Chen and
Avnimelech 1986, Tester 1990,
Moussa, ef al. 1995 and El Hady et
al.1995) reported an improve in
soif chemical and physical
properties of sandy soil and
enhanced vyield production by
using one or more of soil
conditioner amendments There are
thousands of papers, reports etc.
which declare that a change in soil
organic matter status is assoctated
with  an  improvement or
deterioration in the behavior of

agricultural  soils, eg in
workability, aggregate stability or
strength, soil water retention,

nutrient supply efc.However soil
amendments can include virtually
any substance that improves the
growth of plant in soil .Generally,
it could separate fertilizers from
soil amendments by their higher

nutrient content, but the
distinction is not always clear
since soil amendments can
improve - both  chemical and

physical properties of a soil. The
physical properties of soil that are
improved by amendments include
soil structure, porosity, and water
holding capacity .

Organic soil amendments are
currently the. most common
solution for improving physical
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characteristics of these sandy . soil
In this respect it is worthy to
mention that the beauty of organic
soil amendments is that they will,
on one hand , increase aeration and
porosity in heavy clay soils ,while
increasing water retention in sandy
soil. However the Philosophy of
mixing amendments tested
previously by several works of El-
Sersawy (1997) and Moussa ef al.
(1995).

The objective of the present
work is to investigate the effect of
farmyard manure, chicken manure,
town refuse and Sewage sludge
either alone or its all the possible
combinations , our goal is to define
the best combination of organic
amendments for sandy soil.

MATERIALS AND
METHODS

Tetra  factorial  computer
model Moussa and Youssef (1992)
was applied wusing Farmyard
manures , chicken manure , town
refuse and sewage sludge as soil
amendments for sandy soil of El
-Khattara experimenfal farm
physical and chemical properties
of the soil and the amendments
used are shown in Table 1, the
investigated materials farmyard
manures, chicken manure, town
refuse and sewage sludge were
designated as X1, X2, X3 ,and
X 4 respectively they were applied
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Table 1. Some physical and chemical properties of El Khatara sandy soil

Characters Sandy soil -
Particle size distribution
Sand % 88
Silt % 8
Clay % 4
Textural class Sand
FC% 1.85
WP % - 0.25
Am % 1.60
Chemical properties
EC ds/m 0.50
PH 8.2
OM % .05
N pm 43.00
P oo 4.50
K ppm 68.00
CaCo3 % 0.43
Soluble cations and anions in
satarated extract meg/L
Na* 3.40
K 0.48
Ca' 0.51
‘Mg 0.62
o 1.40
HCO3 1.20
CcO3 nil
S04~ 2.41

at a levels ranging from zero to
a maximum. The maximum dose
of each used amendments is
chosen to be equal 300 LE per
feddan so the maximum dose of
farmyard manures ,chicken town
refuse , sewage sludge were (9.6,
,1.07 ,12.0 and ,20.0 Ton feddan —
1 .There were 19 treatments of
different FY ,Ch ,TR ,SS Table 2.

The four amendments were
allocated on the four head of the
tetrahedron on which sites they
were equal fo the maximum
100% or 8- points graduated to be
0 % on the opposite base. However
the treatments 1t04 and 6to 11
e on the swface of the
tetrahedron while treatment 12 to
19 lie inside it. Treatment 3 kies
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Table 2. Some chemical characteristics of applied manures

Characters Farmyard Chicken Town refuse Sewage
manure manure Sludge
O.M% 43.4 44.07 38.40 4294
C% 25.17 25.56 22.27 24.90
N%. 1.23 2.30 1.00 1.67
P oom 163 18.5 1830 18.15
K ppm 110 149 116 . 142
PH 6.7 7.3 6.9 7.1
exactly on the tetrahedron center value refers to specific
and consists of the four combination according to its
amendments 25% each or 2 units position on or inside the
(The sum of any treatment is 100% tetrahedron.

or 8 units with equal cost 300 LE. /
feddan .Treatments were prepared
under greenhouse conditions at the
Faculty of Agriculture Zagazig
University in 25 cm plastic pot,
four replicates each, pots were kept
moisture 4 weeks before planted
with wheat (Triticum vulgare, c.v.
Sakha 93) of the rate of kg /
feddan. The other normal cultural
practices were adopted.

Some plant morphological
characters wear recorded whereas
after harvesting soil samples were
taken for determination of organic
matter content,avilable water bulk
denisity, and pore size distribution
according to (De. Leenheer and
De Boot, 1965. Each of these
parameters was passed through
the tetra factorial computer
programme in which the result
were printed either on the surface
or inside the tetrahedron each

The total number as the output
values are 249, the values located
on the surface area of the principle
tetrahedron amount to 130
corresponding to 4 single, 21
double and 105 triple factorial
treatments. The other. 119 values
located in side the principal one
and refers to tetra factorial
combined treatments.

It is worthily to mention that
any of the 249 intersections have
the same cost of the amendments
used, this is very important to
compared correctly the effect and
inter effect of the material under
investigation. However, 10
facilitate interpreting the obtained
results of any  parameter,
equivalent transparent diagrams
may used showing = the
intersections points between X1,
X2, X3 and X4 as defined by their
equivalent real values of the actual
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Table 3. Treatments scheme and doss of soil amendments used in organic
experiment (farmyard manure, chicken manure, town refuse, and

sewage sludge) ton feddan™
Creatment X; X, X, X: Xi1=FY X2=Ch X3=TR X4=SS
1 8/100 0 0 0 960 000 000 0.00
2 0 3/100 0 0 000 107 000 0.00
3 0 0 8/100 0 000 0.00 12.00 0.00
4 0 0 0 8/100 — 0.60 0.00 0.00 20.00
5 2/25 2125 2/25 225 240 026 3200 5.00
6 4/50 4/50 0 0 480 053 0.00 0.00
7 4/50 0 4/50 0 480 000 600 0.00
8 4/50 0 0 4/50 480 000 0.00 10.00
9 0 4/50 4/5Q 0 0.00 053 600 0.00
10 0 4/50 0 4/50  0.00 053 000 10.00
11 0 0 4/50 4/50 000 000 6.00 10.00
12 5/62.5 1/125 17125 1125 600 0.3 150 250
13 1125 5/625 147125 /125 120 066 1.50 2.50
14 /125 1/125 5/625 1125 120 0.13 750 2.50
15 /125 17125 1125 5/625 120 0.13  1.50 12.50
16 25/31.25 2.5/31.252.5/31.25 0.5/6.25 3.00 033 375 1.25
17 2.5/31.252.5/31.250.5/6.25 2.5/31.25 3.00 033 075 46.25
18 2.5/31.25 0.5/6.252.5/31.252.5/31.25 3.00 0.06 3.75 6.25
19 0.5/6.25 2.5/31.252.5/31.252,5/31.25 0.60 033 375 6.25

* 8/100 refers to 8 units, 100%
FY=Farmyard manure
Ch= Chicken manures

used amendments. Moreover
average value, general mean error,
correlation . coefficient, fisher
criterion, adequacy test of the
model through the treatments 16-
19 and the optimum combination
of the parameter under
investigation are of  the
programmed output.

TR= Town refuse
58= Sewage sludge

RESULTS AND

DISCUSSION
Data presented in Table 4.
Showed the actual results of some
soil physical-chemical properties
and yield characters in response to
the original 19  treatments
comprising some combination of
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Table 4. Some soil properties as affected by different combination of farmyard manure, chicken
manure, town refuse and sewage sludge

Treatment Organic ‘Bulk  Available Poresize Poresize Poresize Grain  Biological St'raw
No matter density3 moisture listribution “distribution distributior  yield yield yield
Yo _gm/cm % 28MM_ 9-28MM__ >0.19 MM ardab/fed gm/pot gm /pot
1 0.27 1.75 12.40 27.21 3.54 8.15 8.06 15.53 4,58
) 0.20 1.73 12.52 3224 3.47 9.39 7.99 16,00 5.16
3 0.33 1.72 13.60 27.50 4,72 9.46 7.59 16.58 5.61
4 (.40 1.73 11.39 29.35 3.25 8.66 8.19 14.77 4.65
5 0.40 1.71 11.01 30.46 3.03 8.23 8.27 13.42 4.29
6 0.23 1.68 12.60 2964 | 434 8.69 7.56 15.04 ATl
7 031 1.67 13.26 23.38 3.05 14,59 8.09 1503 - 4.05
8 0.35 1.72 12.64 27.53 3.95 9.30 6.01 11.41 3.00
9 0.24 1.74 14.14 26.64 5.20 1091 7.35 15.65 5.16
10 0.16 1.71 12.52 35.23 2.50 10.62 6.06 12.62 3.89
11 0.18 1.66 10.86 30.49 3.97 3.09 5.68 12,13 2.34
12 0.68 1.70 11.97 31.35 2.12 11.80 8.11 14.33 3.93
13 0.38 1.65 12.67 28.97 3.95 9.20 10.16 12.96 24
14 0.10 1.64 11.80 - 25.06 3.45 8.69 6.07 10.60 2.46
15 0.10 1.63 10.75 32.80 2,04 843 6.74 12.40 3.26
16 0.08 1.66 11.46 32.22 229 7.56 6.87 12.31 3.74
17 0.11 1.64 12.69 27.18 5.06 3.28 940 15.49 398
18 0.13 1.63 13.05 27.21 4.77 8.83 7.01 10.85 2.13
19 0.07 1.5¢ =~ 10.19 3123 2.10 8.57 10.20 13.39 3.45
20 6.49 9.99 3.50
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farmyard  manure, chicken
manure, town refuse and sewage
sludge. However the response was
not always the same.

Data present in Table 4 and Fig
1 show soil organic matter
percentages as affected by all the
possible combination of the used
amendments, results revealed that
soil organic matter percentage
ranged between 0.07-0.68.
However single treatment of FY,
CH, TR and SS reveled that
sewage sludge single treatment
was more effective on soil organic
matter content 0.403% compared
with town refused (.330%,
farmyard manure 0.270% and
chickén manure 0.203%. The order
is sewage sludge > tow refused >
farmyard manure> chicken manure
respectively. Scanning the
different values of Fig 1b shows
the number 0.683% as the
maximum one this maximum
corresponding to an interpolated
four combined treatments
consisting of 5: 1: 1: 1 (of the 8
points score) i.e. ( 6, 0.13, 1.5 and
2.5 ton/fed) of FY,CH,TR and SS
respectively. Moreover Fig lc
revel that the central point of the
tetrahedron has an organic matter
percentage equal 0403 %
corresponding to treatment of 2 :2:
2: 2 i.e. equivalent mixture of the
four used amendments.  These
results strongly confirmed by
Magdy (1999), and Aal er al
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(2003) they reported  that
application of organic materials
increased organic matter content.
Shaban (2005) mentions that high
soil organic matter is correlated
with the occurrence of active
organic acids. These organic acids
provided a substantial modification
of soil physical properties,
especially soil structure as will as
soil aggregation and drainable
pores.

Regarding to soil bulk density
data in Table 4 and Fig 2 show the
values of soil bulk density as
affected by all the possible
combination of the used
amendments. The results reveal
that the single treatment of FY,
CH, TR and SS were 1.75, 1.73,
1.72 and 1.73 gm/em?® respectively,
these resuits suggested that TR
gave the promotion effect
comparing with the other used
organic amendments, the order
where TR> CH>SS>FY. Scanning
the different values of Fig 2a could
recognized a zone of bulk density
equal to 1.66 gm/cm3 these zone
are a combination between X4, X3
and X1 i.e. a mixture of S8, TR
and FY manures. Furthermore
scamning the different values of
Fig 2b will indicates the number of
1.62 gm/em’ as a minimum one.
This minimum corresponding to a
combination of 1:1:3:3 or 1:1:2:4
(of 8 point score) of FY, CH, TR
and SS respectively. This results
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refer to the significant combination

effect of FY: CH: TR and SS and
not singly. However Fig 2c revel
that the central point of tetrahedron
has an bulk density equal 1.71
gm/cm’ corresponding to treatment
of 2:2:2:2 ie. equivalent mixture
of the four used amendments. The
obtained result pointed to not only
the  important of  mixture
application but also the used ratio
of the different amendments must
take into consideration. These
results agree with those of Habib
et .al, (1987) and Lalia et al,
(1993).

Available moisture is an
important  parameter,  which
indicates how much water could be
released to plant roots without high
tensions. It is mainly
corresponding to the major
variation in physical constituents
of soil. Concerning the light soils,
increasing of available moisture
mean that an improvement of soil
physical properties had been
achieved. Data in Table 4 Fig 3
show soil Available moisture as
affected by all the possible
combination of the  used
amendments, results revealed that
available moisture is
between 10.19 - 14.14%. However
the located value of the four single
treatments where 12.40, 12.52,
13.60 and 11.39 % FY, CH, TR
and S8 respectively. These results
suggested that TR gave the

ranged .

Matter, et al,

promotion effect comparing with
the  other used  organic
amendments, the order where TR >
CH > FY > SS8. Scanning the
different values of Fig 3a shows
the number 142 % as the
maximum one, this maximum
corresponding to an interpolated
four combined - treatments
consisting of 0:3:5:0 {of the 8
points score) of FY, CH, TR and
SS respectively. This results refer
to the significant combination
effect of CH and TR at a ratio of
3:5 and not singly. Moreover Fig
3c revealed that the central point of
the tetrahedron has an availabie
moisture equal 11.01%
corresponding to treatment of
2:2:2:2 i.e. equivalent mixtures of
the four wused amendments.
However the optimum
combination for soil available
moisture obtained by a mixture of
CH and TR at the rate of 37.5 and
62.5 % in other words 0.4and 7.5
ton/feddan respectively.

Khaleel, et al.{(1981) mentioned
that water retention at fild capacity
and wilting point were positively
corelated with organic manures.

Regarding to soil porosity, it
could be stated that the more
important is not the soil total
porosity but the pore size
distribution. (De leenher and De
Boodt, 1965) however Baver ef al.
(1972) stated that pore—size
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distribution could be classified to
non capillary pores or quickly
drainable pores (>28.8u), coarse
capillary or slowly drainable pores
(28.8-0.19u) and fine capillary or
water holding ones (>0.19u)

Data in Table 4 Fig 4 show the
values of non-capillary pores or
quickly drainable pores as affected
by all the possible combination of
the used amendments. The results
reveal that the single treatment of
FY, CH, TR and SS were 27.2,
32.2, 27.5 and 29.4 percent of total
porosity respectively, these results
suggested that FY gave the
promotion effect comparing with
the other used organic
amendments, the order where FY
< TR < 8S < CH. Scanning the
different values of Fig 4a could
recognized other minimum of 23.4
this minimum corresponding to a
combination consisting of 4:0:4.0
(of 8 point score) of FY, CH, TR
and SS respectively. Suggesting
that combination mixture of FY
and TR at the ratio 1:1 resulted the
minimum quickly drainable pores,
which consider the optimal
combination. Furthermore
scanning the different values of
Fig 4b indicates the number of
26.2 as a2 minimum one. This
minimum corresponding to a
combination of 1:3:3:1 (of & point
score) of FY, CH, TR and SS
respectively. However Fig 4c
revel that the central point of
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tetrahedron has a quickly drainable
pores 30.5 corresponding to
treatment of 2:2:2:2 i.e. equivalent
mixtures of the four used
amendments. The obtained resuilt
pointed to the important of mixture
application of FY with SS at 1:1
ratio.

Data in Table 4 Fig 5 show the
values of coarse capillary or
slowly drainable pores as affected
by all the possible different
combination of the  used
amendments. The results reveal
that the single treatment of FY,
CH, TR and SS were 3.54, 347,
472 and 3.25 percent of total
porosity respectively, these results
suggested that TR gave the
promotion effect comparing with
the other used organic
amendments, the order where TR >
FY > CH > §S. Scanning the
different values of Fig Sa could
recognized other maximum of 52.9
this maximum corresponding to a
combination consisting of 0:3:5:0
(of 8 point score) of FY, CH, TR
and SS respectively. Suggesting
that combination mixture of CH
and TR at the ratio 3:5 resulted the
maximum slowly pores, which
consider the optimal combination.
Furthermore scanning the different
values of Fig 5b indicates that their
is no more maximum value
However Fig 5c¢ revel that the
central  point of tetrahedron
hasa slowly pores equal 30.5
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corresponding to treatment of
2:2:2:2 ie. equivalent mixture of
the four used amendments.

Regarding to the Fine
capillary pores or water holding
pores data in Table 4 Fig 6 show
the values of fine capillary pores as
affected by all the possible
different combination of the used
amendments. Results reveal that
the single treatment of FY, CH, TR
and SS were 91, 94, 95 and 87
respectively, these results
- suggested that TR gave the
promotion effect comparing with
the other used organic
amendments, the order where TR >
CH > FY > SK. Other wise
scanning the different values of
Fig 6a could recognized other

maximum of 146 this maximum

cormresponding to a combination
consisting of 4:0:4:0 (of 8 point
score) of FY, CH, TR and S8
respectively.  Suggesting  that
combination mixture of FY and
TR at the ratio 1:1 resulted the
maximum fine pores, which
consider the optimal combination..
Furthermore scanning the different
values of Fig 6b indicates that
there is no more maximum value.

However Fig 6¢ revel that the
central point of tetrahedron has a
fine pores equal 82 corresponding
to treatment of 2:2:2:2° ie.
equivalent mixture of the four used
amendments.

Matter, et al,

These results suggested that the
most effective combination to
increase the water holding
capacity of the sandy soil are a
mixture FY and TR at the ratio of
1:1 these result confirmed with
that obtained by El- Sersawy
(1989) and El-Sersawy, et al
(1993) El-Hady, et al. and others .

Grain yield is one of the
important character which
considered the mean target of all
the applied managements Table 4
show a  highly significant
correlation of wheat grain yield as
affected by all the possibie
combination of farmyard manure,
chicken manure, town refuse and
sewage sludge r = { 0.968 ). Data
of Table 4 Fig 7 indicated that
grain yield is ranged between
10.20and 5.68 ardab /feddan.
However the located value of the
four single treatments where 8.1,
8.0, 7.6 and 8.2 ardab /Fadden FY,
CH, TR and SS respectively.
These results suggested that SS
gave the promotion effect
comparing with the other used
organic amendments, the order
where SS < FY < CH < TR. These
results could explain from the
point of view that SS contained a
high amount of organic substances,
which supply plant with the macro
and micronutrient needed by plant,
compared with the other used
material. Scanning the different
values of Fig 7b shows the number
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102 as a general maximum, this
maximum corresponding to an
interpolated  four  combined
treatments consistingof1:5:1:1
(of the 8 points score) of FY, CH,
TR, SS respectively. '

This result suggested that
combination effect of FY: CH: TR:
SS at the rate 1.2; 0.66:1.5: 2.5
ton/Fadden respectively, resulted
the highest grain yield ardab
/Fadden. However Fig 7c indicated
that the central point of the
tetrahedron has a grain yield equal
8.3 ardab/ Fadden - corresponding
to treatment consist of2:2:2:2
i.e. equivalent mixture of the four
used amendments. However soil
organic matter is vital to the
sustainable use not only for sandy
soil but even to all the other kind
of soil in general ,in this respect it
should clarify that the grain yield

of the (blank) treatment is equal to

6.94 ardab/feddan. This evidence
the role of organic matter on grain
yield. Abdel-Samad and Fid
(1995) reported that most of the
yield parameter were improved by
increasing the rate of different
organic matter resources. Fanous

and Mikhail (1997) stated that the

addition of Belarusian peat, town

refuse combined with NPK
fertilizers resulted in an increase in
wheat grain yield reaching about
45:56 %.Tahoun et al  (2000)
summarized the effect of organic
matter in soil as improving soil
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tilth. Many scientists working with
organic matter came to the same
conclusion,

Regarding to wheat biological
yield, data in Table 4 Fig 8 show
wheat biological yield gram/pot as
affected by all the possible
different combination of the used
amendients. The results reveal
that the single treatment of FY,
CH, TR and SS were 15.53, 16.00,
16.58 and 14.77 respectively, these
results suggested that CH gave the -
promotion effect comparing with
the other used organic
amendments, the order where CH
> FY > TR > SS. Furthermore
scanning the different values of
Fig 8b it could not recognized any
other maximum, which mean that
CH single treatment (1.07 ton/
feddan) were the most suitable
variant to maintaining wheat plant
with the soil optimal condition
which are strong correlated with
biological yield i.e. (straw + grain)
,in this context it could be stated
that a significant correlation
coefficient of 0.996 were detected.
However Fig 8c revel that the
central point of tetrahedron has a
biological yield equal 13.4 gram /
pot corresponding to treatment of 2
12 :2: 2 ie. equivalent mixture of
the four used amendments. These
results agree with those of khadr,
et al. (1988), Abdel -Magid, et al.
(1995), Abdel-Samad and FEid
(1995) and Fanous and Mikhail
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(1997) and others .Furthermore, it
could be stated that the blank
treatment obtained a biological
yield equal to 9.99 gram / pot

emphasizing the role of organic

material in sandy soil.

Data in Table 4 Fig 9 show wheat
straw yield gram/pot as affected by
all the possible  different
combination of the  used
amendments. The results reveal
that the single treatment of FY,
CH, TR and SS were 4.58, 5.16,
5.61 and 4.65 respectively, these
results suggested that TR gave the
promotion effect comparing with
the other used . organic
amendments, the order where TR >
CH > S8 > FY. Furthermore
scanning the different values of

Fig 9b it could not recognized any

other maximum, which mean that
TR single treatment (12.00 ton/
feddan) were the most suitable
variant to maintaining wheat straw
yield . Nerveless it could be
detected not high significant
correlation coefficient of 0.712 in
this situation. However Fig 9c
revel that the central point of
tetrahedron has a straw yield equal
4.29 gram/pot corresponding to
treatment of 2: 2: 2: 2 ie.
equivalent mixture of the four used
amendments. Furthermore, it could
be stated that the blank treatment
obtained straw yield equal to 3.50
gram / pot.

- Matter, et al,

In conclusion, the obtained
results generally show that treating
sandy soil with using different
clear that TR plays the promotion
role either single or combined with
other used amendments. This
found could explained based on,
the amount of applied material and
cost price of it. As it was decided
from the beginning that the cost
will be equal 300LE feddan for
any single or combined treatment,
whereas the amount were different.
The amount of FY or CH or TR or
SS as a single treatments were 9.60
or 107 or 1200 or 20.00
respectively amendments results in
desirable modifications in both soil
structure and hydro physical
properties, which is considered a
vital important target for sandy soil
cultivation. Generally from all the
results mention before, it is quiet .

However results suggested that
it is better to used a hug amount of
12.00 ton /feddan of TR comparing
with little used amount of 9.60
orl.07 ton/ feddan FY or CH

respectively.
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