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ABSTRACT

Two field experiments were carmed out for two successive summer
seasons at Ismailia Agric. Res. Station (ARC) El- [smailia Govemorate to study the
effect of some organic and natural conditioners on physical (field capacity, wilting
point and available water) and chemical properties of soil (pH, EC and availability of
macronutrients), its nutritional status and yield and yield components of maize. The
experiments were designed in a randomized complete block design with three
replicates. Three forms of organic conditioners (compost, FYM and compost extract)
were applied at two rates. Also two natural minerals {bentonite and dolomite) were
applied at two rates each alone or both in combination.

Data indicated that values of FC, WP and AW increased significantly by increasing
the rate of organic and naturai conditioners. Compost treatments were superior in
increasing values of FC, WP and AW at both seasons. Data also show a slight
increase in soil moisture content in case of application of both bentonite and dolomite,
the same trend was observed with bentonite combined with dolomite at both appiied
rates. Values of pH decreased with increasing the rates of organic conditioners but
increased with increasing the rates of natural minerals at both tested seasons. Also,
available N, P and X increased significantly with increasing the rate of organic
manures (FYM, compost and compost extract) and minerals (bentonite, dolomite).
High rate of organic conditioners (especially compost extract) or natural minerals
(espec:ally bentonite combined with dolomite) increased significantly macronutnents
in soil for both growing seasons. .

With regard to N, P and K contents in plant parts for maize, increased significanfly
with application of both organic and natural conditioners. N, P and K uptake increased
gradually by increasing the rate of organic conditioners. Moreover, compost extract
treatment was superior for increasing the uptake of macronutrients. Macronutrients
uptake of maize straw and grain increased significantly with the application of natural
conditioners alone (bentonite or dolomite) and/or in combination (bentonite +
dolomite). This frend was more pronounced for dolomite.

The vaiues of yield components increased significantly with the application of
both organic and natural conditioners, also they increased gradually by increasing the
rates of organic and natural conditioners. Compost extract treatment recorded the
highest values of straw and grain yields. Natural mineral {bentonite and dolomite)
application increased significantly yield components either they applied alone or both
in combination. This finding was more pronounced in the case of dolomite treatment.
On the otiver hand, the decreases of yield components were observed with increasing
the rates of bentonite for both growing seasons.
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INTRODUCTION

Most of the newly reclaimed soils in Egypt are sandy and calcarecus
soils that are of poor availabie nutrients. To increase their productivity,
organic matter application plays an important role to retain the inorganic
elements in complex and chelate forms. In this accord, organic manures are
well established to be invoived in fertilization of plants in almost worldwide,
due to their beneficial effects on soil physico-chemical and biological
characteristics, which in tum influence the growth and increase plants
production (Youssef et al., 2001).

The utilization of agricultural wastes in producing organic fertilizers
" minimizes the environmental pollution and overcomes the organic matter
deficiency. Recycling the agricultural wastes through composting process
under aerobic conditions converts it to stabilized and useful compost product
(Mona, 2003).

Compost that is mature and relatively free from contaminants, and has
favorabie physical and chemical properties, should enhance the plant growth.
The importance of organic matter to Egyptian agriculture comes directly next
to water importance (Awad, 1994). The benefit of this compost without
chemical fertilizer demonstrated the validity and possibility of sustainable
agronomic performance of Faba bean using locally available recycled organic
materials {Abdelhamid st al., 2004).

Quedraogo and Zombre (2001) noted that the application of mature
compost at reasonable rates improves piant growth, soil physical and
chemical properties and increases available soil nutrient levels. Tayel et al.
(1981) added that the soil conditioners increased N and K uptake by barley
plants.

Farmyard manure has played an important role in the continuous supply
of well-balance diets of nutrients to crops, and represents an important
component of the nutrients cycle in agricultural ecosystems. Ghoudhary et ai.
(2004) showed that the application of FYM at a rate of 20 ton ha™' improved
the scil condition for plant growth by decreasing soil pH. Also, Ali et al. (2005)
indicated that pH and EC values were slightly decreased with application
FYM at.rate of 2 or 3% to sandy soil after harvesting maize. Due to the
sforementioned about suitable characteristics of sandy soil manure, several
studies have assured the roles of organic amendments as an improving
agent. The improvement of soil physical and chemical properties as well as
nutrients slatus depends to a great extent on.the rational use of organic
materials as amendments. Wafaa ot al. (2008) found that N, P and K
contents in studied plant parts as well as yield components for both Tomato
and Pea plants generally increased with application of organic manure { FYM
and chicken manure) and natural minerals. Also, Tolessa and Friesen (2001)
added that the growth and yield of Maize increased significantly with the
application of FYM enriched with chemica! fertilizer. This increase in grain
yieid reached up to 40% compared to conventional FYM, such increase in
yield may be attributed to the nature and quality of enriched FYM, which
supplies nutrients in a readily available form to plants; also, such FYM reacts
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with native soil nutrients in a way that enhances their availability to crops.
Moreover Salib et al. (2002) found that application of FYM at a rate of 15
m’ffed. was preferred for increasing P uptake by barely straw and K total
content of both grains and straw ; each of mineral P and K fertilization was,
however preferred for P total content of gralns and whole plants. Heluf (2002)
reported an increment of 0.47 t ha™ in grain yield due to application of FYM
during the first year over no FYM.

Bentonite is a naturai deposits wide spread in different locations in
Egypt and used for conditioning sandy soil. Fahim et al.(1994) indicated that
the application shale for four years caused a slight improvement in both
physical and chemical soil properties. Hamouda et al. (1999) added that
addition of natural conditioners to sandy soils reveals improvement of their
hydrophysical characteristics with improve crop yield. Seddik and Liala (2004)
reported that adding bentonite with compost to sandy soil increased
significantly total porosity, available water content, soil field capacity and
peanut yield, contrary to bulk density and hydraulic ¢conductivity, where their
values were significantly decreased. El- Hady and El-Sherief (1988)
mentioned that the application of bentonite at the rate of § % improved the
physical and chemical properties of sandy soils. Yaseen (1989) found that
shale can be used for improving moisture retentivity and fertility of sandy soils.

The objectives of the present study are to evaluate the response of
Zea maize productivity, plant nutritional status and physical properties to the
application of some organic and natural minerals (each alone and/or both in
combination).

MATERIALS AND METHODS

Two field experiments were carried out at Ismailia Agriculture Research
station (ARC) El-smailia Governorate during two summer successive
seasons, with Maize (Zea maize L.cv Giza 10) to study the effect of some
organic and natural conditioners on physical and chemical properties of soil,
its nutritional status and Zea maize yield.

Some physical and chemical characteristics of the tested soil are shown
in (Table 1), while rice straw compost, Farmyard manure, compost extract
and natural minerals constituents' analysis are described in (Table 2).

The organic conditioners (rice straw compost and farmyard manure)
were added at the rate of 10 and 20 m* Fed. While compost extract was
added at the rate of 100 and 200 Liter/ Fed. The natural minerais (bentonite
and dolomite) were added individually or in combination (50 % bentonite and
50% dolomite) at two rates of 5 and 10 ton/fed. The organic and natural
conditioners were added by thoroughly mixing with the surface soil layer only
before maize cultivafion. All treatments received mineral fertilizers
Ammonium sulfate (20 % N), Super phosphate (15% P;0Os) and potassium
sulfate (48% k2O} at the partially recommended dose of maize. After maturity,
maize plants were harvested by cutting just above soil surface. The yield of
straw and grains of each plot were recorded. Samples of straw and grains
were oven dried at 70°C, up to a constant dry weight, ground and prepared
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for digestion. Also, soil physical, chemical properties, organic and natural
conditioners were determined according to Cottenie et al. {1982). Data
obtained were subjected to statistical analysis according to Snedecor and
Cochran (1982). The experiment was designed in a randomized complete
block design with three replicates.

Table {1): Some physical and chemical properties of the experimental

soil
Soil characteristics Values

Particle size distribution %
Coarse Sand 50.4
Fine Sand 40.4

it 3.20

lay 6.00
Texture class . Sandy
Physical properties
FC% 8.20
VP % 169
AV, % 6.51
Chemical properties
CaCli % ) 1.4
pH{Suspension 1: 2.5) 7.92
EC dS/m (saturated past extract) 0.37
XOrganic matter % 0.40

. Soluble cations and anions {meg/l)
Ca 0.95
Mg™ 0.89
Na” 1.51
K" 0.45
weln 1.42
HCOy -
cl’ 1.02
S0, 1.36
Availabie nutrients {ppm)

N 85
IE 15
i 306

Table {2): Some characters of compost, Farmyard manure (FYM),
compost extract and some natural minerals

Betermination Compost || FYM c:mt Bentonite | Dolomite
" EC ¢Sim 6.51 3.20 5.0 8.99 2.89
pH 7.57 8.70 6.8 7.97 8.08
Organic matter % 56.64 23.8 - - -
Available nutrients (ppm
Ll 512 9800 23800 216 345
[ 5033 600 24500 210 300
X 6319 21800 19600 851 956
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RESULTS AND DISCUSSION

1- Influence of organic and natural conditioners on some soil physical
and chemical characteristics.

A-physical characteristics

1. Solil moisture characteristics: . _

, Data predented in Table (3) indicated that addition of organic (FYM,
compost and compost extract) and natural conditioners (bentonite, dolomite)

increased significantly Field capacity (FC), wilting point (WP) and available

water (AW) as compared to soil without any conditioners {control) in both

growing seasons. Also, results revealed that the values of FC, WP and AW

increased significantly by increasing the rate of organic conditioners.

Moreover, compost treatments were superior in increasing values of FC, WP

and AW as compared to FYM, compost extract or control (without any

conditioners).

This is due to the increasing of the decomposition rate of organic
matter by time and the indirect effect of organic matter on soil biochemical
and physical properties. These results are in good agreement with those
obtained by Taster (1990) and Wafaa (2006).

On the other hand, data showed a slight increase in soil moisture
content in case of application of both bentonite and dolomite. Data aiso,
revealed the same trend observed with the application of bentonite combined
with dolomite at both tested rates.

In conclusion, the present results could suggest that high rate of rice
straw compost recorded high values of soil moisture content (FC, WP and
AW) as compared to control andfor the other applied treatments for both
seasons.

B-chemical characteristics
1-Soil reaction (pH) )

Data presented in Table (4) indicated that values of pH decreased with
increasing the rates of organic conditioners but increased with increasing the
rates of natural minerals at both tested seasons. Data also, revealed that
application of compost extract and the second rate of rice straw compost had
slightly decreased pH values as compared to control treatment in both
growing seasons. This result may be due to the production of organic acids;
which formed as a resuit of organic matter decomposition (Ali et al., 2003,
Gehan, 2006 and Wafaa, 2008).
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Tabie (3): Effect of some organic and natural conditioners on soil moisture
constants in the experimental soil

Treatments Fleld capacity % Wilting point % Avallable water %

First Second First Second First Second

season | season | season season sgason | season
Cantreol §.55 7.00 1.36 1.60 - 5.19 5.40
Compost 1 12.9 14.2 2.50 3.00 10.4 11.2
Compost 2 14.2 15.3 2.70 3.40 11.5 11.9
FYM 1 10.4 11.2 2.03 2.60 8.37 8.60
FYM2 - 11.2 12.6 2.21 3.00 8.95 9.60
Compost extract 4 7.93 8.70 1.53 1.65 6.40 7.05
Compost extract 2 7.77 8.50 1.63 . 1.80 6.14 6.70
M 10.73 11.75 210 2.58 8.63 9.18
Bentonite 1 8.50 9.60 1.88 2.21 6.64 7.39
Bentonite 2 9,60 10.3 1.97 2.40 7.83 7.90
Dolomite 1 7.00 7.80 1.66 1.74 5.34 6.06
Dolomite 2 7.60 8.40 1.80 1.90 5.80 6.50
Bentonit+ Dolomit1 §.43 9.30 1.74 1.92 6.69 7.38
Bzntonit+ Dolomit2 9.23 10.0 1.87 218 7.36 7.84
M 8.39 9.23 1.82 2.06 6.58 7.18
LSD{0.05) 0.141 0.361 0.222 0.466 0.211 0.526

Treatments

Rates 0.012 0.028 0.022 0.029 0.019 0.035
TR 0.199 0.218 0.254 0.328 0.215 0.395

2- Availability of macronutrients:

Concerning macronutrients availability in soil, at both seasons, data in
Table (4) indicated that adding both organic and natural mineral conditioners
increased available N, P and K in soil in both growing seasons as compared
to the control treatments. Also, results showed that available N, P and K had
increased significantly with increasing the rate of organic manures (FYM,
compost and compost extract) and minerals ( bentonite, dolomite). The same
obtained results had recorded by Wong et al. (1999). Moreover, compost
extract treatments (rates one and two) were superior in increasing available
N, P and K as compared to other conditioners (FYM, compost and minerals)
or conirol. This is due to the application of organic manures to sandy soil,
which resulted in reducing pH values and increasing the total soluble salts
and soiuble ions (Khalifa and Hassan, 2000 and Wafaa, 2006).

Due to natural minerals, data revealed that (bentonite + dolomite) at both
applied rates increased significantly available macronutrients in soil either
they applied alone or both in combination. Moreover, increasing rates of
naturai minerals caused an increasing in available N, P and K in soil at both
growing seasons. This may be due to indirect effect of natural minerals on
s0il physical properties and availability of macro nutrients.

The above mentioned results revealed that, the application of high rate of
organic manures (especially. compost extract)or natural minerals (especially
bentonite combined with dolomite) increased significantly macronutrient in
soil for both growing seasons. ). In fact available N, P and K in soil were
positively affected by the application of organic conditioner as compared to
the natural minerals conditioners.
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" Table (4): Effect of some organic and natural conditioners on available
: macronutrients (ppm) in the experimental soil
Treatments First season Second season

Avaiiable Available macronutrients
pH | macronutrients (ppm) | pH {ppm)
- N P K N P K
Control 8.00 | 1400 { 180 | 29.0 [ 8.12 1371 17.0 30.0
. Compost1 8.19 1655 | 244 46.8 8.50 170.3 26.2 48.2
ompaost 2 7.80 205.0 M9 83.6 7.90 212.1 33.4 82.1
“FYM1 8.50 1546 { 203 | 33.2 | 8.70 163.4 22.7 40.3
FYM 2 824 (1770 | 273 | 624 | 832 173.2 28.2 64.2

Compost extract 1 7.68 203.0 | 28.2 72.2 7.50 205.3 30.2 74.4
Compost extract 2 7.62 21156 |1 340 | 856 | 7.40 220.1 36.0 92.3
M 8.0 |186.10 | 27.68 | 63.97 { B8.05 [ 190.73 | 29.45 | 66.92

Eentonﬂe 1 8.12 148.8 | 224 [ 380 | 8.00 147.1 23.2 40.1
entonite 2 825 | 1496 | 212 | 410 | 8.22 150.2 248 42.3
Dolomite 1 8.11 142.0 [ 240 | 420 | 8.13 150.2 25.0 43.2
Dolomite 2 8.15 145.0 | 25.1 | 436 | 8.19 160.1 27.0 44.1

gntonit+ Dolomitt 8.10 162.0 | 188 | 428 8.14 169.3 19.0 46.4
entonit+ Dolomit2 8.12 170.2 | 181 45.0 | 823 175.0 21.0 49.2
M 9.14 | 15293 | 21.77 | 4240 | 8.15 | 158.65 | 23.33 | 44.22

LSD(0.05)

T reatrments 0.118 | 2.902 | 3.179 | 3.148 | 0.328 | 4.415 | 1.576 | 3.439
Rates 0.007 | 0.220 | 0.252 | 0.282 | 0.032 | 0.253 | 0,159 | 0.441
TR 0.078 | 2.512 | 7.311 | 3.214 | 0.363 | 2.885 | 1.821 | 5.041

1- Influence of organic and natural conditioners on macronutrients
uptake and yield components (Straw and Grains) of maize.

a. Macronutrients uptake

With respect to macronutrients uptake of straw and grain data
illustrated in Table {5) showed that maize values of nutrients N, P and K
uptake increased significantly with the application of both organic and naturai
conditioners as compared to control treatment. Data also, revealed that N, P
and K uptake values increased gradually by increasing the rate of organic
conditioners. Moreover, compost extract treatment was superior for
increasing the uptake of macronutrients as compared to the control and the
other applied organic conditioners. These results agree with those reported
by Negm et al. (2002) who indicated that compost supply was significantly
effective in increasing absorbed macro elements by different parts of Zea
maize plants.

Regarding the application of natural minerals results indicated that
macronutrients uptake of straw and grain increased significantly with the
application of natural conditioners alone (bentonite or dolomite) and/or both in
combination (bentonite + dolomite), this trend was more pronounced for
dolomite as compared to the other natural conditioners. Data also, mentioned
that N, P and K uptake increased gradually by increasing the rate of natural
conditioners. On the other hand, N, P and K uptake decreased by increasing
the rate of bentonite, the same obtained results were recorded by Sadik
(1984} who mentioned that bentonite has a low effect on uptake of N, P and
K by plants.

9189



Osman, Mona A. et al.

Table ‘(5): Effect of some organic and natural conditioners on
macronutrients uptake of maize straw (Kg/ Fed)

Treatments Uptake of macronutrients in Straw (Kg/ Fed.)
First season Second season
N P K N P K

Control - 17.3 99 | 37.4 | 7.7 | 10.2 | 528
ICompost 1 52.8 33.1 1588.4 64.9 35.4 | 175.6
Compost 2 133.3 66.6 364 1 157.5 5.4 401.2
FYM1 39.1 22.7 115.9 49.3 25.7 137.5
M2 77.5 371 236.8 85.5 42.0 | 263.7
Compost extract 1 108.8 57.8 303.7 145.2 65.8 345.0
ICompost extract 2 158.3 87.4 443.2 174.3 | 96.7 | 4706
M 94.97 50.78 | 275.35 | 112.78 56.83 | 298.53

Bentonite 1 235 14.0 86.8 24.0 18.1 94.5

Bentonite 2 17.2 10.8 68.7 14.2 9.3 56.6
Dolomite 1 46.4 23.7 197.0 47.5 246 | 1844
olomite 2 622 | 29.2 226.0 59.7 314 | 2355
entonit+ Dolomit1 39.2 19.4 148.0 44.2 23.5 167.2
entonit+ Dolomit2 495 26.1 184.3 49.1 28.6 173.9
39.68 20.53 151.8 39.78 | 22.58 | 152.02

LSD(0.05)Treatments 3.227 2.683 9.986 6.175 | 2,430 | 10.93
Rates 0.369 0.240 0.795 0.670 | 0.295 | 1.227

TxR 4.209 2.705 9.079 7.611 | 3.372 | 14.01

Table (6): Effect of some organic and natural conditioners on
macronutrients uptake of maize grains (Kg/ Fed)

[freatments Uptake of macronutrients in Grains (Kg/ Fed.)
First season Second season
N [ K N P K

Control 24.7 7.4 14.2 27.2 7.9 17.3
Compost 1 4593 21.8 27.3 47.8 22.0 31.9
Compost 2 81.0 446 58.8 79.3 42.1 62.0
FYM1 42.4 21.2 26.2 358 | 17.6 | 233
FYM 2 61.8 29.9 36.6 63.9 313 51.8
Compost extract 1 66.9 3256 49.9 67.3 34.0 54.5
Compost extract 2 96.3 56.2 84.2 100.0 58.0 93.5
65.72 34.38 4717 65.68 [33.83 52.83
{Bentonite 1 294 14.7 28.3 37.8 184 | 358
Bentonite 2 16.6 10.4 14.7 28.0 11.4 24.9
Dolomite 1 41.3 18.0 3r7.0 48.4 19.8 42.5
olomite 2 52.3 24.6 47.2 57.8 25.8 47.9
ntonit+ Dolomit1 22.0 10.3 19.3 25.8 8.4 213
ntonit+ Dolomit2 34.2 13.5 29.0 46.5 17.9 43.3
32.63 15.25 29.25 40.73 | 16.92 | 35.97
i_SD{0.05)Treatments 2,98 4.175 4.86 7.25 | 3.462 5.98
Rates 0.35 0.502 0.48 3.12 0.320 0.64
TR 4.00 5.733 5.48 8.15 | 3.632 5.96
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b. Straw and Grain yields

With respect to maize straw and grain yields, data illustrated in Table
(7) showed that values of yield components increased significantly with the
application of both organic and natural conditioners as compared to control
treatment. The same obtained results are in good agreement with those
obtained by Wafaa et al. (2006). Also, results indicate that yield components
of maize increased gradually by increasing the rates of organic and natural
conditioners. Moreover, compost extract treatment had recorded the highest
“values of straw and grain yields as compared to those given by the other
organic conditioners. The same obtained results recorded by Wong et al.
(1999) who found that the yield of Zea maize was higher in soils receiving

compost amendment as compared to FYM.

Regarding the applied natural mineral, results indicated that yield
components increased significantly by adding the natural conditioner
(bentonite and dolomite) either they applied alone or in combination. This
behavior was more pronounced in the case of dolomite treatment. Moreover,
yield components increased significantly by increasing the rates of natural
minerals .On the other hand, the decrease of yield component was observed
with increasing the rates of bentonite for both growing seasons. This may be
due to the accumulation of salts as a result of increasing the use of bentonite
(Gouda, 1984). Organic conditioners were superior for increasing yield
component as compared to natural minerals.

Table (7): Effect of some organic and natural conditioners on maize
yield components

Treatments Yield (Ton/Fed.)
First season Second season
Straw Grains Straw Grains

Control 3.20 1.69 3.00 1.78
Compost 1 8.26 2.62 8.44 2.66
Compost 2 11.90 3.62 12.50 3.50
YM 1 6.67 2.57 6.49 2.16
FYM 2 8.43 3.05 9.00 3.20
Compost extract 1 11.33 3.33 11.90 3.40
Compost extract 2 12.66 4.01 13.00 4.00
M 9.88 3.20 10.22 3.15
{Bentonite 1 3.50 1.89 3.69 2.31
Bentonite 2 2.86 1.12 2.40 1.73
Dolomite 1 7.24 2.68 7.32 2.95
Dolomite 2 8.19 3.15 8.41 3.28
Bentonit+ Dolomit1 5.44 1.40 597 1.61
[Bentonit+ Dolomit2 6.35 2.01 6.30 2.87
5.59 2.04 5.68 2.46
SD(0.05)Treatments 0.02 0.293 0.025 0.370
Rates 0.03 0.030 0.043 0.040
TR 0.45 0.392 0.049 0.453

9191



Osman, Mona A. et al.

Acknowiedgment
The authoresses wish to express her sincere gratitude and
appreciation to the Development of Soil Conditioners Project, Dept of
Physics & Chemistry of Soil, Soils, Water and Environ. Res. Inst., Agric. Res.
ﬂCienter (ARC), Giza, Egypt, for introducing all facilities needed to accomplish
is study. - .

REFERENCES

Abdethamid, M.T., T. Horiuchi and S. Oba (2004). Composting of rice straw
with oiiseed rape cake and pouitry manure and its effects on faba bean
growth and soil properties. Bioresource Technology. 93: 183-189.

Ali Laila, K. M.; Wafaa, T.EI-Etr and Elham {. Ei Khatib (2003). Evaluation of

application of bacterial inocula for rice straw during compost process
under aerobic conditions. J. Agric. Sci . Mansoura Univ., 28: 5787-
5801.

Ali, Sayeda, M. Mervat, A Hamza, G. Amin, M. Fayez, M. El-Tahan, Monib
and N.A.Hegaz.(2005). Archives of Agronomy and Soil Science . 51:
589-604.

Awad, A. M. A. (1994). Crop residue effect on soil organic matter, wheat yield
and nutrient dynamics. Ph. D. Thesis Fac. Agric., Univ. Egypt.

Cottenie, A, M. Verloo, L. Kiekns, G.Velghe and R. Camerlynek{1982) .
Chemical analysis of plant and soils Lab. Analy. And Agroch St. State
Univ., Ghent, Beigium,

El- Hady, O. A. and A. F. EI- Sherif (1988). Egyption bentonitic deposits as
soil amendments (i) Hydrophsical characteristics and mechanical
strength of sandy soils treated with bentonites. Egypt. J. Soil. 28:
215-223.

Fahim, M. M, A. M. Hamouda and A. A. A. Elrales {1994). Sandy soil

properties as affected by application of soil conditioners. Egypt. J. Appl.
Sci. Zagazig Univ., 9(3):; 505.

Gehan H. Youssef (2006). Effect of rice straw compost and mineral nitrogen
fertilizer on some sandy soil chemical properties and nitrogen use
efficiency for maize and wheat plants. J. Agric. Sci. Mansoura Univ.,
31: 6079-6100.

Ghoudhary, O. P., A. S., Josan, M. S. Bajjwa and L. M. Kapur. (2004). Effect
of Sustained sodic and saline — sodic irrigation and application of
gypsum and farmyard manure on yield and quality of sugar-can
under semi-arid conditions. Field Crop Res., 87: 103-116.

Gouda, M. A, (1984). Soil and water management of sandy soil. Ph. D.
Thesis, Fac. of Agric. Zagazig Univ., Egypt.

Hamouda, A. M. M., Sh. M. Abdel Rasou! and H.I.El. Desouky {1999).

Shale treatments and its short-term effect on sandy soi! characteristics
and yield of peanut and wheat. Egypt. J. Soil Sci., 39:187-198.

9192



)

J. Agric. Sci. Mansoura Univ,, 33 ( fZ).- W gber, 2008
RN

Heluf, G. (2002). Progress research report (2000- 2001) of the soil and water
management research program, Alemaya research center. Alenaya
University. Seventh Eastern and Southern Africa Regional Maize
Conference, 11™- 15" February, pp 387-393.

Kalifa, M., R. Arabi and N. A. Hassan {2000). Effect of farmyard animal and
town refuse application on some soi} properties and growth yield and
fruit elemental composition of pepper. J. Agric. Sci. Mansoura Univ.,

) 25: 5539-5556. T

Mona H. M. Kenawy (2003). Biochemical studies on some agricultural
wastes. Ph. D. Thesis, Fac. Agric. Ain Shams Univ., Egypt.

Negm, M. A; R. G. Kerlous; L. A. Hussen and A. H. El-sayed (2002) Effect of
farmyared manure and potassium sulphate application on maize in a
calcareous soil. Egypt J. Soil Sci., 42:435-447.

Quedraogo, A., Mando and N. P. Zombre, (2001). Use of compost to improve
soli properties and crop productivity under low input agricultural

_ system in West Africa. Agric. Ecosyst. Environ. 84: 259-266.

Sadek, M. |. (1984). Effect of soil conditioners on the soil profiles
characteristics. Ph D, Thesis, Fac. Agric. Cairo Univ., Egypt.

Salib, Madlain M., R. N. Zaki and M. A. Negm (2002). A Comparative study
on the significance of applied farmyard manure and other affording
materials for barley grown on a saline scil. Zagazig J. Agric. Res.,
29:1185-1198.

Wafaa, M. A. Seddik, Gehan, H. Yousef and Mona, H. M. Kenawy (2006) .
Changes in soil physicochemical properties and macronutrients
contents of Pea and Tomato plants due to organic manure and some
natural minerals fertilization. J. Agric. Sci. Mansoura Univ., 11; 7347-
7362.

Seddik wafaa, M. A. and Liala K. M. Ali (2004). Effect of some natural sail

amendments on some soil physical properties, peanut and carrot yields
in a sandy soil. Egypt. J. Agric. Res., 82(2). 95-105.

Snedecor, G. W. and W. G. Cochran. {1982). Statistical methods 7" edition
Lowa State. Univ. Press. Amer., IA,, USA.

Tayel, M. Y., F. M. Abed and O. A. El- Hady (1981} .Germination as affected

by soil conditioners. Egypt. J. Soil Sci., Special Issue: 35-112.

Tester, C. F. (1990). Organic amendment effects on physical and chemical
properties of a sandy soil. Soil Sci Soc. Am. J., 54: 827,

Tolessa, D. and D. K. Friesen (2001). Effect of enriching farmyard manure
with mineral fertilizer on grain yield of maize at Bako, Western
Ethiopia. Seventh Eastem and Sowthern Africa Regional Maize
Conference. Pp 335-337. 11" -15™ February, 2001.

Wafaa , M. A. Seddik (2006). Effect of organic manures and feldspar
application on some sandy soil physical and chemical properties and
their refiection on peanut productivity. J. Agric. Sci. Mansoura Univ.,
3. 6675-6687.

Wong, J. W. C.; K. K. Ma; KM. Fang and C. Cheung (1999). Utilization of
manure compost for organic farming in Hong Kong. Bioresource
Technology. 67:43-46. . ‘

9193



Osman, Mona A. et al.

Yaseen, H. A. A (1988). Effect of some soil improvement techniques on
physical properties of sandy and calcareous soils. Ph D. Thesis, soil
and water Dept., Fac. Agric., Al-Azhar Univ. Cairo, Egypt.

Youssef, A. M., A. H. M. El-Fouly, M. S. Youssef and S. A. Mohameodien

{2001). Effect of using organic and chemical fertilizers in fertigation
system on vield and fruit quality of tomato, Egypt. J. Hort., 28: 59-77.

wudg_'\ﬂu_bwb:gﬂ_ﬂiﬁwuhg Adla) il
B3 Jpana o Y alsad) g Lgd An3al ARall g 4, 50 4y glasll

Ohde pbiall 36 a9 Chugy dua G ¢ (e daal daaa sidy

w8 5l —Ael 0 Sigall S pa — Al g olally el Y1 G e

o 3550 Pbiebeu¥ At G jagll hag 350 G e ol o ja3 2y el
ol Agagalall polaal y 3y guiaall il A} 520 L 0 ag Gl pamnse DA (R 530
wmle A1 ety 2y il 3 aShy mplall ol s (e W 205y Tadine o) 5 5ia 5 ) peay Ll
Sl iguialafy A pad ALIS Cielad Dol Ciane 30y 50 il kit 5 40N ARa
LS (/o Yon gV e o) Cliney Cone g paliiany (1T Yo ) o) Ogbimay CasagaaSl 5 (gl
o ppeat pgiiliaal Gy (G ol Ve 0)calien (Ciasl gy Cul i) Taadall el (e (e s p2a0d
o) M 5 amadly (g aaiaadl ol BLGYY Jaaa 33 o i Ciaiayl  Asdiaa g 33 ke
ooy S 5 (Il Jaben = pogal) plal = dgliall dandl) (in S Spaplalt (ad 21 (mny (6 2 gina
Jdaa gt et — Al Laull) g N0 LA Clicall uad 3303 (A SV VY Ca Sl
S il A el Jaa 29—l (5 gl i hsihe i fhia OISy L Cgangall IS (i
DSy s el fE N Al Bl y paliadl B (o0 L guian) Dieaal Ailz) (gt
e a8 W Tgegrall ol Ala) ad S (ga puSall e g cdBLDYE Jama 33y 5 4 paliSIYY
Ao 3y gima 335 il el SIS L ASLAYE Jana B33 2030 @YY 138 NSy i g el Q80
o) Ay guinadl Dimaall JGYY Jona 33 3 (apkiony ) shes gy Opm s 35) G pualindl i
oo SR A Rl (e sl pa B i i) Lmgdall olmall y (s 3208 palilivne g Cane giaS 5 5als
(e A ey esbiadt 038 Jufisabi) o AV Juail Cane paalll p o gaaSl alitiae Ay ISy
e Lt Lo 15 i g ol e i it il S8 Lyl otadl o W L pianl il
dNa e ,45_).15!1 ).a\.'la.“ ua\.a:\..? :\..,qur.i C:la.n Ji,.ogma,a.“ JS:.;’LS.)-‘S'“ _},...a\.'u.“ Juﬁiab_)
el y il 2 eV 130 (S g g SR TNy Aianall y &y guianl) Chinal ALl
el g (Araadl sl y G el alitond Loala dayy (g geianll Guanall BaY) done 32y 3y
sih S sy (g gandl Gueanal Bl cagn g ) Jgmanall Lad ol e Sy Cyayyll
i 3200 Ll o gl | abitine Alatas el Jomdl IS 5 ALY Joma 53y 32 Rana 33 220 58
cimpans gall DS (B i B4 Cimad DY Joaa B350  geanall i lisd) Lo g Sy e gl

9194



