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ABSTRACT

Two field experiments were carried out for two seasons 2004 and 2005 at
Ismailia Agric. Res. Station to study the effect of organic manure with application of
natural mineral on some physical properties of sail (Bulk density, field capacity and
available water) and chemical properties of soil (pH, EC and available of
macronutrients).  Macronutrient contents of both tomato and pea plants and
productivity were studied. The experiments were designed in a split-split design with
three replications. Two forms of organic manure (Farmyard manure and chicken
manure) and tow rates of natural mineral (bentonite and feldspar in combination with
rock phosphate) in presence of biofertilizers (a mixture of Azotobacter Chroccoum,
Bacillus Megatherium namely (phosphatek) and Bacillus Pasteuri namely
(Biopotash).

Data indicate that application of natural minerals and organic manure
decreased the values of soil bulk density, soil reaction (pH) and E.C, in spite of
increased the macronutrient availability in soil. The soil bulk density was inferior at
application of FYM in combination with 100% of bentonite + rock phosphate, an
opposite trend being obtained for soil moisture, pH and E.C values. Data showed
high significant increases in available N and P due to the application of FYM in
combination with 75% of bentonite + rock phosphate, in spite of the significant highest
values of K available in soil obtained with FYM in combined with 75% of feldspar +
rock phosphate. With regarding the inoculation with bacteria, data had recorded
lowest the bulk density, pH and E.C values but highest the field capacity, available
water and macronutrients availability in soil.

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
and natural minerals. In addition, obtained results indicated that applied FYM in
combination with low rate (75%) of bentonite + rock phosphate recorded high values
of macronutrient contents and yield components of two studied plants.

INTRODUCTION

The importance of organic matter to Egyptian agriculture comes
directly next to water importance. At the same time, organic amendments are
added usually to soils to improve their physical, chemical and biological
properties and / or provide plants with nutrients. Farmyard manure (FYM) has
an important role in the continuous supply of well — balanced diets of
nutrients to crops, and represents an important component of the nutrients
cycle in agricultural ecosystems. However, the use of FYM alone may not be
enough to meet the enormous nutrient requirements of present — day high
yielding cultivars. Thus, integrated nutrient management, in which both
organic manures and inorganic fertilizers are used simultaneously, has been
suggested as the most effective method to maintain a healthy and
sustainable soil system with relatively high crop productivity ( plam et al.,
1997).
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sustainable soil system with relatively high crop productivity ( plam et al,,
1997).

Choudhary et al. (2004) showed that the application of FYM at a rate
of 20 ton ha™ improved the soil 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 2 or 3% to sandy soil after harvesting
maize. On the other hand, EL Maghraby et al. (1997) indicated that the long -
term application of farmyard manure improved soil PH, EC and humus
content, which reflected on increasing the N, P, K as well as trace elements
content either in straw or in grains of wheat.

Due to the aforementioned about suitable characteristics of sandy soil,
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 status depends to a great extent on the rational use of
organic materials as amendments. Furthermore, bentonite and feldspar as
natural deposits in Egypt were frequently used for conditioning sandy soil. El-
Halawany et al. (1991) reported that bentonite application resulted in a highly
significant increase in soil porosity and available water content, contrary to
bulk density and hydraulic conductivity where their values were significantly
decreased.

Seddik and Laila (2004) found that addition of rice straw compost or
chicken manure to the soil decreased bulk density and hydraulic conductivity
and increased total porosity, field capacity and available water. Also, they
added that adding vermiculite or bentonite with chicken manure or rice straw
compost to soil increased significantly peanut, carrot yields and improve soil
physical properties such bulk density, total porosity and moisture retention
characteristics.

In recent years, biofertilizers have emerged as an important
component of the integrated nutrient supply system and hold a great promise
to improve crop yields through environmentally better nutrient supplies.
However, the application of micobial fertilizers in practice, somehow, has not
achieved constant effects. The mechanisms and interactions among these
microbes still are not well understood, especially in real applications. Wu et
al. (2005) Performed studies on the effect of four biofertilizers containing an
arbuscular mycorrhizal fungus (Glomus mosseae or Glomus intraradices)
with or without No-fixer (Azotobacter Chroococcum), P solubilizer (Bacillus
megaterium) and K solubilizer (Bacillus mucilaginows) on soil properties and
the growth of Zea mays. The treatments included control (no fertilizer),
chemical fertilizer, organic fertilizer and two types of biofertilizer. The
application of biofertilizer containing mycorrhizal fungus and three species of
bacteria significantly increased the growth of Zea mays.

Recently, Cakmakci et al. (2006) investigated the seed inoculation of
sugar beet, with five N,-fixing and two phosphate solubilizing bacteria in
comparison to control and mineral fertilizers. They found that the inoculation
with plant growth-promoting rhizobacteria (PGPR) increased sugar beet root
weight by 2.8-46.7% depending on the species. Leaf, root and sugar yield
were increased due to bacterial inoculation by 15.5-20.8, 12.3-16.1 and 9.8-
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14.7%, respectively, in an experiment of low and high OM soil. The effect of
PGPR was greater at early growth stages than at the later ones.

The objective of this study was to determine the efficiency of using
different sources of natural mineral, i.e., feldspar and bentonite in
combination with rock phosphate, as well as their rates under varied organic
manure, i.e., Farmyard and chicken manure, conditions adopted for two
cultivars, tomato and pea, grown on a light textured sandy soil.

MATERIALS AND METHODS

Two successive field experiments were carried out at Ismaillia
agricultural Research station, Agric. Res. Center (ARC) during summer
season 2004 with Tomato (Lycopersicon esculentum) and winter season
2005 with Pea (Pisum sativa, Cv. Master) to study the effect of natural
conditioners combined with a biofertilizers (a mixture of Azotobacter
Chroccoum, Bacillus Megatherium namely (phosphatek) and Bacillus
Pasteurii namly (Biopotash) on chemical and physical properties of sandy
soils under Tomato- Pea cropping system. Some physical and chemical
characteristics of the tested soil samples are shown in Table (1).

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

soil

[Soil characteristics Values
[Particle size distribution %
ICoarse Sand 50.4
Fine sand 40.4
Silt 3.20
Clay 6.00
Texture Sandy
Chemical properties
CaCO3 % 1.4

H (1:2.5 soil -water suspension) 7.92
[EC dS/m (saturated paste extract ) 0.37
Organic matter % 0.40
Cations and anions in sat. extract (meg/l)
Ca™ 0.95
Mg™ 0.89
Na* 1.51
K 0.45
HCOy 1.42
COs~ -
cr 1.02
S04~ 1.36
Available nutrients (ppm)
N 85
P 3 25
K 125

Natural conditioners tested include two organic manures, i.e.,
farmyard manure (FYM) and chicken manure (ChM) and two natural clay
minerals, i.e., bentonite (Ben) and feldspar (Fed). Organic manures were
applied at rate 20 m®/fed. While clay minerals and rock phosphate (RP) were
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applied at two rates (75 % and 100%). They were applied alone or in
combination with organic manures.

The analysis of organic manures and different minerals were carried
out according to standard methods described by Page et al. (1982) and
values are shown in Table (2).

Table (2):- Some characteristics of organic manures (FYM and chicken)
and natural minerals (Feldspar and bentonite) used in the

experiment
Determination FYM Ch.M Feldspar | Bentonite
EC dS/m 4.20* 7.08 0.44* 3.80™*
PH 8.70* 8.30 8.56** 7.80™
o.M % 28.8 8.24 - -

Available nutrients (ppm)

N 414 435 166 216
P 827 170 5.76 2.10
K 760 223 400 951
“EC (1:10) FYM : water extract ** EC(1:5) natural minerals: water extract
*pH (1:10) FYM : water suspension ** pH (1:2.5) natural minerals water suspension

Natural conditioners were added by thoroughly mixing with the
surface soil layer before 15 days from tomato (First season) and pea planting
(second season).

The experiment was designed in a split-split design with three
replicates. The main plots were for organic manures (Farmyard and chicken),
while the sub-main plots were inoculated and non-inoculated with
biofertilizers. The sub-sub plots were clay minerals with two levels (75,
100%).

In case of inoculation, tomato seedlings were dipped in liquid culture
of biofertelizers for one hour, and then transplanted into soil. After one month,
some treatments had received another dose of the biofertilizers as soil
drench. While pea seeds were spread immediately mixed with the
biofertilizers inoculum and allowed to adhere to the seeds when rinsed with a
liquid Arabic gum and then air dried for one hour.

The plots received mineral fertilizers as follows: ammonium sulfate
(20.6% N), superphosphate (15% P20s) and potassium sulfate (48% K30) at
rates of half dose (40, 30 and 24 kg/fed.) of N, P,Osand K20 for pea and 50,
20 and 24 of N, P,0s and K20 Kg /fed. for tomato plants, respectively.

Mineral fertilizers (MF) were applied at full dose for control treatment,
while, these mineral fertilizers were added to the applied treatments as a half
of the recommended dose for both pea and tomato plants. Phosphorus and
potassium fertilizers were added last before pea and tomato cultivation while
ammonium sulphate was added weekly in ten equal split doses through the
growing season of pea and tomato.

At maturity (120, 150 days), pea and tomato plants were harvested
and the yield components (grains and straw for pea and fruits and shoots for
tomato) of each plot were recorded. Plant samples of pea and tomato were
collected from each plot, weighed, oven dried at 70 °C, ground and prepared
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for digestion using H,SO, and H,0, method described by Page et al. (1982).
The digests were then subjected for measurement of macronutrients (N, P
and K) using the procedures described by Cottenie et al. (1982). Also, soil
chemical and physical properties were determined.

Obtained results were subjected to statistical analysis according to
Snedecor and Cochran (1980) and the treatments were compared by using
least significant difference (L.S.D.) at 0.05 level of probability.

RESULTS AND DISCUSSION

1- Influence of organic manure, rates of natural minerals forms and
inoculation with bacteria on some soil physical and chemical
characteristics

A- Physical properties

1- Soil bulk density

Due to the fact that the ability of plant roots to penetrate the soil is a
function of its compressibility and consequently the characteristics of its pore-
space, therefore, the impact of the applied natural minerals and organic
manures treatments on bulk density (BD) was taken into account.

Data presented in Table (3) show that values of soil bulk density
significantly decreased due to the application of mineral natural and organic
manure as compared to control at both tested seasons. The application of
organic manure in combination with natural minerals decreased the values of
BD as compared to natural minerals alone. Also, data show low significant
decreases in BD due to the application of FYM in combination with 100% of
bentonite + reck phosphate in presence of inoculation.

Moreover, application of organic manure in combination with high
rate of natural mineral led to decrease the values of BD as compared to low
rate of natural minerals.

As far as added forms of natural mineral, results reveal that
bentonite + rock phosphate at both rates decreased the BD either they
applied alone or in combination with organic manures. This finding is
expected according to the effect of applied composts on soil bulk density,
aggregation parameters and other structure parameters. In fact, the obtained
trend agrees with those stated by El- Halawany et al. (1991).

Concerning the effect of treatments after the second season, the
obtained results show that the addition of any treatments causes a slightly
decrease in the values of soil bulk density as compared to those obtained
after the first season. This is due to increasing the decomposition rate of
organic matter by time and to the indirect effect of organic matter on soil
biochemical and physical properties. These results are in agreement with
those obtained by Aziz et al. (1999).

2- Soil moisture characteristics

Moisture constants namely, field capacity (FC) and available water
(AW) (Table 3) had increased with addition of both organic manure forms and
rates of natural minerals as compared to control at both tested seasons. The
high significant increase for FC and AW due to the application of FYM in
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combination with 100% of bentonite + rock phosphate in presence inoculation
was observed either at first or second season.

As far as added natural mineral, results reveal that bentonite + rock
phosphate at both rates improved FC and AW in soil either they applied alone
or in combination with organic manures. Also, results show that high rate of
natural mineral recorded significantly an increase in FC-and AW.

Regarding bacterial inoculation, bacteria had recorded highest values
of FC and AW in soil for both two seasons.

Concerning the effect of organic manure and natural mineral after the
second season, the obtained results show that the addition of any treatments
causes slight decreases in the values of soil bulk density as compared to
those obtained after the first season. This is due to increasing the
decomposition rate of organic matter by time and to the indirect effect of
organic matter on soil biochemical and physical properties. An opposite trend
was obtained for field capacity and available water values.

Table (3): Responses of physical properties to applications of either
organic manure forms or natural minerals forms and rates
at harvesting stage for tomato and pea cultivation

Natural minerals Bulk density | Field capacity | Available water
iOrganic Inoculation
manure Forms | Rates [ With |With-out] With [With-out] With |With-out
First seasons (Tomato cultivation)
Control 1.61 1.66 8.20 8.00 6.00 5.75
0 Fed + RP 75% 1.72 1.76 8.80 8.00 6.50 6.20
Ben + RP 1.66 1.70 9.60 9.00 7.10 6.60
Fed + RP 100% 1.68 1.72 9.00 8.40 6.80 6.40
Ben + RP 1.62 1.70 10.0 9.00 7.90 6.80
FYM Fed +RP 75% 1.52 1.57 13.7 11.5 9.30 8.00
Ben + RP 1.47 1.52 15.4 13.7 112 10.1
Fed + RP 100% 1.48 1.50 16.2 15.0 13.0 11.3
Ben + RP 1.40 1.46 18.7 16.8 14.4 12.0
ChM Fed + RP 75% 1.55 1.59 13.2 11.0 8.90 7.90
Ben + RP 1.48 1.53 14.0 12.6 10.2 9.00
Fed + RP 100% 1.50 1.54 15.0 13.0 12.8 11.0
Ben + RP 1.44 1.50 16.4 14.3 14.0 12.7
L.S.D. 5% 0.005 1.24 0.25
Second seasons (Pea cultivation
Control 1.62 1.65 8.50 8.20 6.50 6.10
0 Fed + RP 75% 1.68 1.70 11.0 10.0 6.20 6.00
Ben + RP 1.65 1.68 12.0 11.0 7.00 6.20
Fed + RP 100% 1.62 1.68 11.5 10.2 6.50 6.00
Ben + RP 1.60 1.66 12.6 11.3 8.00 6.50
FYM Fed+RP | 75% 1.50 1.48 14.2 12.0 10.9 9.40
Ben + RP 1.41 1.48 16.0 14.5 12.4 10.6
Fed + RP 100% 1.40 1.47 16.8 15.6 14.1 12.2
Ben + RP 1.30 1.40 19.3 17.1 15.5 13.0
ChM Fed + RP 75% 1.50 1.52 14.0 12.5 9.60 8.00
Ben + RP & 1.43 1.49 15.3 14.0 11.0 9.30
Fed + RP 100% 1.44 1.50 16.5 13.7 13.0 11.8
Ben + RP 1.37 1.46 17.8 15.0 14.6 13.0
L.S.D. 5% 0.016 0.052 0.052
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B- Chemical properties
1- Soil reaction (pH)

Data presented in Table (4) indicate that application of natural
minerals individually increased slightly the pH values either for inoculation or
non-inoculation, in spite of they when combined with organic manure led to
decrease the pH values as compared with control at both tested seasons.
The values of pH were lower, for first and second seasons, with application of
FYM and ChM compared to treatments without organic manure particularly
with inoculation of bacteria. This result may be due to the production of
organic acids, which formed as a result of soil inoculation with bacteria and
organic matter decomposition (Ali et al., 2003).

On the other hand, the values of pH increased with increasing rates
of natural minerals either for individually or combination with organic manure
at both seasons.

Table (4): Responses of chemical properties in soils to application of
either organic manure forms or natural minerals forms and
rates at harvesting stage for tomato and pea cultivation

Natural minerals pH EC ds/m Av:ilablelmacn;nutrielnts (pzm)
a?::ri: Forms |Rates Inoculation
with | With- |y, [Withe [\ TWithe T TWitheT o TWith-
out out out out out
First seasons (Tomato cultivation)

Control 7.82]7.96 1065/ 0.78 180 | 165 30 28 | 176 | 166
0 Fed+RP 75% 7.80|7.87 |0.63| 0.67 [ 176 | 165 | 30 26 | 176 | 160
Ben+RP ° [7.90] 8.20 0.6710.72 | 183 | 166 | 34 28 | 174 | 162
ed+RP 100% 7.90| 8.30 [0.65] 0.69 [178 | 166 | 32 | 28 182 | 165
en+RP 7.91/840 (070 0.75 [ 185 | 168 | 38 30 [ 178 | 164
FYM Fed+RP 75% 7.43]7.80 |0.61] 0.70 | 210 180 | 45 33 | 235 | 200
Ben+RP 738|762 [0.59] 0.67 [ 220 | 190 50 38 | 228 196
Fed+RP 100% 762|773 ]0.64] 0.72 190 180 | 37 28 | 218 | 190
Ben+RP 7.55|7.58 |0.61] 070 [196 | 186 | 40 | 30 200 | 181
ChM ed+RP 759, 7441762 [0.65] 0.74 [ 200 | 190 | 42 | 31 224 | 192
en+RP 7411762 [060] 0.72 | 206 | 191 45 34 | 215] 192
ed+RP 100% 7.52| 764 |0.68] 0.74 | 185 165 | 39 27 [ 200 | 184
en+RP 740|763 [0.65] 0.70 [ 190 | 171 41 30 | 190 | 179

L.S.D. 5% 0.209 0.173 131.7 0.19 2.01

Second seasons (Pea cultivation)

Control 7.71|7.85 |060] 063165 157 | 26 | 22 160 | 151
4] Fed+RP 75% 7.82]8.00 |0.70] 0.74 [ 168 | 157 24 20 | 168 | 150
Ben+RP 8.108.30 [0.72][ 0.78 [ 172 | 162 | 26 22 1160 | 151
Fed+RP 100% 8.00 | 8.30 [0.72] 0.76 | 170 | 160 26 23 | 164 | 153
Ben+RP 8.20| 840 |0.74] 0.80 | 173 164 | 28 24 | 161 | 151
FYM Fed+RP 75% 7.407.76 [0.50] 0.60 | 196 | 176 35 27 1192 | 171
Ben+RP 7.30| 7.70 |0.45] 0.58 | 205 188 | 42 31 180 | 164
ed+RP 100% 7.60] 7.70 |10.60| 0.65 [ 180 | 162 30 25 | 173 [ 162
en+RP 7.52|7.74 056 0.62 | 185 | 171 | 33 22 1165| 158
ChM ed+RP 75% 7.4917.62 |0.53] 0.62 | 187 182 | 30 21 [ 182 ] 170
Ben+RP 7421756 (048] 0.56 [193 | 175 | 38 | 27 176 | 166
Fed+RP 100% 7501759 |0.56] 063 | 170 166 | 28 20 174 | 164
Ben+RP 7.37]17.50 |050] 065 [ 176 | 162 30 24 [ 170 | 160

L.S.D. 5% 0.05 0.02 11.7 1.88 1.93
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2- Electrical Conductivity (EC)

Obtained results show that values of EC in soil at first and second
Seasons, generally, were relatively lower when the different rates of natural
mineral were applied either individually or in combination with organic manure
(FYM and ChM) as compared to the control, an exception being obtained with
natural mineral applied individually at second season (Pea cuitivation).

Moreover, application of organic manure and low rate of natural
mineral decreased the values of EC in the soil. Inoculation with bacteria also
decreased the values of EC at both seasons.

It is of worth to mention that values of EC were slightly lower after
pea harvested than of tomato at all organic manure a combined with rates of
natural mineral either for inoculation or non- inoculation treatments. This
lowering of soil salinity could be due to that the incorporation of organic
substances into the soil, which creates a good condition of drainage. Also,
these results were Similar to those obtained by Ali (2004).

- Availability of macronutrients

With regard to macronutrient availability in soil, at both seasons,
values were increased due to all the applied forms of organic manure and
rates of natural minerals as compared to control. Moreover, the addition of
composted manure to soil is one mechanism that is thought to reduce
volatilizations erosion and leaching losses of nutrients in sandy soils (Mondini
et al., 1996). Also, data in Table (4) show high significant increases in
available N and P due to the application of FYM in combination with 75% of
bentonite + rock phosphate in presence inoculation, while, due to potassium,
significant highest values of available K in soil were obtained with FYM
combined with 75% of feldspar + rock phosphate. Such increases for N, P
and K were 22.2, 66.6 and 33.5 as well as 24.2, 61.5 and 20.0% at first and
second seasons, respectively.

As far as added natural mineral alone or combined with organic
manure, results reveal that bentonite + rock phosphate at both rates
improved N and P available in soil but feldspar + rock phosphate increased
values of K available in soil. The inoculation with bacteria also leads to
enhance the macronutrient available values as compared to non-inoculation.
Moreover, available of macronutrient in soil for first season (Tomato)
recorded high values as compared to second season (Pea).

2- Influence of organic manure, rates of natural minerals forms and
inoculation with bacteria on Macronutrients in plants
A- Macro nutrients content in shoot and fruit of tomato-

Data presented in Table (5) reveal that application of natural minerals
(Ben + RP and Fed + RP) individually- increased significantly both shoot and
fruit macronutrients (N, P and K) content as compared to control treatment
(without natural minerals). Also, increasing the rate of natural minerals from
75 to 100% increased significantly N, P and K content in shoot and fruit of
Tomato. These results may be due to that increasing rate of minerals led to
increase nutrient status in the soil and thereby contribute to enhance
nutrients availability to plants. These resuits are in agreement with EL- Etr et
al. (2005) who found that the application of high rate of Feldspar without FYM
generally caused high nutrients uptake as compared to lower rate.
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Moreover, application of natural minerals in combination with organic
manures ( FYM or CM ) increased significantly both shoot and fruits of tomato
N, P and K content as compared to applied natural mineral (Ben+ RP or Fed+
RP) either alone or control treatment (without minerals).
Comparing the effects of natural mineral forms, at both rates of 75 and 100 %
combined with FYM and CM, respectively, data show that, the treatment
(FYM + Ben + RP at rate 75 %) was superior to N, P and K contents in both
shoots and fruits.

Table (5): Responses of macronutrients (N, P and K) contents for
tomato cultivars to application of either organic manure
forms or natural minerals forms and rates

Organic Natural minerals Contents of macronutrients
manure N% [ P% [ K%
Forms Rates Inoculation
With |With-out] With [With-out| With [With-out
Shoots
Control 2.40 2.20 0.42 0.39 1.45 1.38
0 Fed + RP 75% 2.60 2.30 0.37 0.35 1.47 1.32
2.80 2.40 0.40 0.37 1.40 1.30
100% 2.90 2.50 0.38 0.35 1.45 1.30
3.00 2.60 0.40 0.38 1.42 1.28
FYM 75% 3.50 2.80 0.60 0.52 1.70 1.57
3.70 3.00 0.65 0.56 1.76 1.62
100% 3.20 2.00 0.42 0.38 1.52 1.42
3.30 2.20 0.50 0.41 1.54 1.44
ChM 75% 2.80 2.20 0.55 0.48 1.52 1.40
3.00 2.60 0.60 0.50 1.61 1.50
Fed + RP 100% 2.40 2.00 0.40 0.37 1.50 1.40
Ben + RP 2.50 2.00 0.50 0.40 1.52 1.42
L.S.D. 5% 0.05 0.04 0.05
Fruits
Control 4.80 4.40 0.70 0.60 2.00 1.80
0 IFed + RP 75% 5.00 4.50 0.76 0.60 2.10 1.81
Ben + RP 5.10 4.60 0.78 0.61 2.20 1.83
'Fed +RP 100% 5.18 4.70 0.78 0.63 2.25 1.82
en + RP 5.20 4.73 0.79 0.61 2.28 1.84
FYM Fed + RP 75% 5.40 4.85 0.86 0.65 2.54 1.95
Ben + RP 5.60 4.90 0.89 0.68 2.60 1.90
Fed + RP 100% 522 4.80 0.81 0.61 2.40 1.87
en + RP 5 4.83 0.83 0.64 2.42 1.88
ChM Fed + RP 75% 5.20 4.82 0.82 0.60 2.20 1.86
Ben + RP 5.30 4.81 0.84 0.65 2.30 1.86
Fed + RP 100% 5.11 4.80 0.81 0.62 2.10 1.90
Ben + RP 5.15 4.81 0.83 0.64 2.20 1.98
L.S.D. 5% 0.16 0.10 0.19
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This could be attributed to that adding organic manures as fertilizers
led to decrease soil pH, which resulted in increasing solubility of nutrients and
nutrient availability to the plants. Besides, these organic manures stimulate
biodegradation through increasing the population and activities of
microorganisms in the soil and minimize the loss of nutrients by leaching
(Khalil et al., 2004).

On the other hand, mixing biofertilizers (BF) with organic manures
(FYM and CM) and natural minerals ( Ben+ RP or Fed + RP) at rates of 75
and 100 % increased significantly both shoots and fruits macronutrients
contents of tomato compared to the treatments receiving (FYM or CM ) either
in combination with natural minerals (without inoculation) or control.,

Moreover, the highest values of N, P and K were recorded in case of
applying (FYM + Ben + RP 75 % + BF) treatment. This treatment recorded
significantly higher values of N, P and K than the other treatments. This is
due to organic acid production by organic manures (FYM) and
microorganisms that decrease of medium PH, appear to be the major
mechanisms for RP, Ben and Fed through protonation and or chelation
reactions. The effectiveness RP in increasing P uptake and yield may be due
to the slow dissolution of RP increased the opportunity of plant roots to
intercept the P before it is transformed to unavailable forms (Butegwa et al.,
1996).

The beneficial effects of FYM may be attributed to solubilizing effect
of FYM on RP and the release of other nutrients from the decomposition of
FYM (Seddik et al., 2005).

Biofertilizers are products containing living cells of different types of
microorganisms, which have the ability to convert nutritionally important
elements from unavailable to be available through biological processes. (Wu
et al., 2005).

B- Macronutrients content in seed and straw of Pea

Regarding the effect of organic manures and natural minerals on
macronutrients contents in both straw and seed of Pea plants grown in sandy
soil (Table 6), application natural minerals at two rates (75 and 100%)
inoculated with or without (BF), increased significantly N,P and K contents
over control treatments . This is due to that adding minerals mixed with
organic manure led to increase the dissolution of nutrients by formation of
organic acids and chelating agents. However, application of either FYM or
CM in combination with Ben + RP at two rates (75 and 100%) led to
significant increases in N,P and K contents in straw and seeds compared to
control treatment.

The highest N, P and K contents (2.8, 0.56 and 1.56) and (5.5, 1.03
and 1.60) in straw and seeds, respectively, was recorded in case of treatment
FYM + (Ben + RP 75 %) inoculated with biofertilizers. This value was
significantly higher than that recorded by the treatments of natural minerals
alone or together with (CM) and with or without inoculation. These findings
are good agreement with those of Abdel wahab et al. (2003) who reported
that using of enriched organic compost combined with natural minerals (
Feldspar and Rock phosphate) led to a significant increase for the nodular
tissue , plant dry matter , grain yield and N, P and K concentrations in plant.
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Table (6): Responses of macronutrients (N, P and K) contents for pea
cultivars to application of either organic manure forms or
natural minerals forms and rates

Natural minerals Contents of macronutrients
Organic N% [ P% [ K%
manure Inoculation
Farma: | e b [With-out]_With [With-out] With [With-out
Straw

Control 1.62 1.50 0.28 0.22 1.32 1.30
0 IFed + RP 75% 1.70 1.60 0.29 0.23 1.40 1.28
Ben + RP 2 1.75 1.62 0.31 0.26 1.30 1.22
Fed + RP 100% 1.80 1.61 0.33 0.25 1.38 1.30
Ben + RP 1.86 1.64 0.36 0.27 1.31 1.22
FYM Fed + RP 75% 2.50 1.80 0.48 0.38 1.52 1.43
Ben + RP 2.80 2.00 0.54 0.42 1.56 1.45
Fed + RP 100% 2.10 1.70 0.40 0.33 1.43 1.37
Ben + RP 2.30 1.90 0.46 0.42 1.46 1.40
IChM Fed + RP 75% 2.20 1.70 0.42 0.35 1.47 1.38
Ben + RP 2.40 1.90 0.48 0.40 1.53 1.41
Fed + RP 100% 2.00 1.70 0.37 0.33 1.42 1.34
Ben + RP 2.20 1.80 0.40 0.30 1.44 1.38

L.S.D. 5% 0.27 0.13 0.06

Seeds

Controi 4.40 4.30 0.83 0.80 1.00 1.00
0 Fed + RP 75% 4.051 4.40 0.85 0.70 1.45 0.90
Ben + RP 4.53 4.45 0.87 0.70 1.18 0.20
Fed + RP 100% 4.62 4.42 0.88 0.72 1.21 1.00
Ben + RP 4.65 4.46 0.92 0.74 1.26 1.00
FYM Fed + RP 75% 5.36 5.10 1.00 0.90 1.60 1.35
Ben + RP 5.50 5.20 1.09 0.90 1.60 1.22
Fed + RP 100% 5.18 4.80 0.95 0.80 1.45 1.15
Ben + RP 5.20 4.90 0.97 0.82 1.32 1.42
ChM Fed + RP 75% 5.22 5.02 0.96 0.75 1.30 1.00
Ben + RP 5.30 12 0.98 0.76 1.40 1.10
Fed + RP 100% 5.07 4.70 0.85 0.60 1.25 0.98
Ben + RP 5.10 4.72 0.90 0.62 1.28 1.00

L.S.D. 5% 0.07 0.09 0.13

 —
Both FYM and CM have been traditionally applied as a fertilizer of slowly released
nutrients, for some crops and to improve the physio-chemical soil properties.

Sandy soils response to biofertilizer inoculation are supposed to be
due to the poor organic matter contents of these soils, that ensure original
low indigenous microorganisms population, which in turn are not able to
compete with the microbes in the biofertilizer inoculum (Khalil et al., 2004).
Also, P and K solubilizing bacteria may enhance mineral uptake by plants
through solubilizing in soluble P and releasing K from silicate in soil (Seddik,
2006).

2- Influence of organic manure, rates of natural minerals forms and
inoculation with bacteria on yield components of both tomato - pea
crop systems

Data shown in Table (7) reveal that values of both tomato and pea
yield components increased significantly with application of natural mineral as
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compared to control treatment (non-natural mineral) either inoculated with
biofertilizers or non-inoculated.

Table (7): Responses of yield components for both tomato and pea
cultivars to application of either organic manure forms
or natural minerals forms and rates

Tomato yield Pea yield
Natural minerals (Ton fed.-1) (Ton fed.-1)
Organic Shoots | Fruits Pods |  Straw
manure Inoculation

Forms | Rates | With | With- | With | With- | With | With- | With | With-
out out out out
Control 420 | 400 | 9.00 | 8.30 | 2.30 | 1.80 1.60 1.30
0 Fed + RP 75% 460 | 420 | 920 | 8.80 | 2.00 | 2.10 1.80 1.50
Ben+ RP 470 | 430 | 950 | 9.00 | 240 | 2.20 [ 1.90 | 1.60
IFed + RP 100% 480 | 430 | 9.00 | 8.80 | 260 | 240 | 2.00 | 1.70
Ben+ RP 420 | 430 | 980 | 9.10 | 270 | 250 | 2.00 | 1.70
FYM Fed + RP 75% 550 | 4.90 16.0 152 | 4.00 | 3.20 | 240 1.90
Ben+ RP 580 | 500 | 172 | 16.0 | 450 | 3.50 | 2.60 | 2.00
Fed + RP 100% 4.90 | 4.40 11.0 10.0 | 290 | 2.10 | 2.00 1.80
Ben+ RP 5.00 | 4.60 12.0 10.7 | 3.20 | 250 | 2.30 1.80
ChM Fed + RP 75% 500 | 4.50 14.0 124 | 340 | 2.70 | 2.20 1.90
Ben+ RP 540 | 4.90 15.8 14.2 | 3.90 | 3.00 | 2.40 1.90
Eed + RP 100% 5.00 | 460 | 9.00 | 930 | 3.00 | 240 | 210 | 1.80
en+ RP 5.10 | 4.80 106 | 9.70 | 3.00 | 2.80 | 2.00 1.80

L.S.D. 5% 0.05 0.18 0.25 0.31

Regarding the application of natural minerals alone at the rate 100%
there was positive effects on tomato and pea yield as compared to the rate
75% and/ or (non-natural minerals).

Also, results indicate that addition of farmyard manure or chicken
manure in combination with two rates (75% and 100%) of feldspar + rock
phosphate (Fed + RP) and bentonite + rock phosphate (Bent+ RP) were
highly significant on tomato and pea components (shoot, fresh fruit and pods
and straw) as compared to applied natural mineral either alone or inoculation
with biofertilizer.

With respect to the effect of natural minerals forms, results show that
tomato and pea yield were generally superior when using farmyard manure
combined with bentonite + rock phosphate and feldspar + rock phosphate at
the rate 75% and 100% respectively. This finding is in close agreement with
El-Etr et al. (2005) who found that the highest significant increases of carrot
yield and macronutrients uptake (N,P and K) were obtained when feldspar
was applied at rate 75% of the recommended dose along with penecillum
expansum inoculation. The structure of K-feldspare is a three dimenensional
framework of linked SiO, and Al,O; tetrahedra, with sufficient opening in the
framework to accommodate K to maintain electro-neutrality (Seddik, 2001). In
the K-feldspar structure, one out of every four Si atoms in the framework is
replaced by Al. This substitution imparts a negative charge to the framework,
which is neutralized by the incorporation of other positively charged ions,
such as K'. Blakanova et al. (1985) and Seddik (2001) noted that the
microorganisms having the ability to biodegrade aluminosilicate could be
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grouped into two classes with respect to mechanisms of action, those, which
solubilize the minerals by direct enzymatic attack and these, which promote
the degradation through their metabolites.

This chemical degradation could proceed either by acidolysis or by
complexolysis. Acidolysis of minerals involves the solubilization of the rock
constituents in ionized form and the major role is played by proton activity,
summarized by the following general reaction:

(Minera) M* +H'R" — (mineral) H + MR
R=NO3", COO", CO3", S04~
On the other hand, complexysis of minerals is the process of formation of
soluble metal organic complexes or metal organic chelates where the
complexing or chelating agents are produced by the microorganisms and the
metal is thus removed from the mineral as represented by the following
equations:

(Mineral) M’ + H'L"  — (mineral) H® + LM

H'LU+M — (L2M)+H
Where L is an organic ligand. Also, mechanisms of degradation of silicate
minerals by microorganisms resulted from their ability to produce organic
acids such as (citric, oxalic and tartaric acids) and phenols such as (salicylic
and benzoic acids).

Also, application of both FYM and chicken manure in combination with
natural minerals increased tomato and pea yield as compared to control
treatment either the minerals applied alone or combined with biofertilizers
inoculation. This is true, in spite of FYM was more favorite as compared to
chicken manure when natural minerals were applied at low rate (75%).

With regard to inoculation with biofertilizers (mixture inoculum), it was
indicated that inoculation in general, gave the highest values of tomato and
pea yield. This is due to biofertilizer are products containing living cells of
different types of microorganisms, which have an ability to convert
nutritionally important elements from unavailable to available form through
biological processes. Also, biofertilizers have emerged as an important
component of the integrated nutrient supply system and hold a great promise
to improve crop yield through environmentally better nutrient supplies.
(Vessey, 2003).

From the abovementioned results , it can be concluded that the
application of natural minerals especially (Ben + RP ) at the rate 75 % in
combination with FYM either inoculated with biofertilizers or non inoculated
decreased significantly bulk density of sandy soil and increased significantly
field capacity , available water, yield components and macronutrients
contents (N , P and K ) of tomato and Pea.

REFERENCES

Abdel Wahab , A A .H Biomy and W. M El-Farghal (2003). Effect of some
natural soil amendments on biological nitrogen fixation, growth and

grain yield of pea plants grown on sandy soils. Fayoum J. Agric .Res.
and Environ., 17 (2): 1-8.

7359



Wafaa M. A. Seddik et al.

Ali Laila, K. M. (2004). Changes in nitrogen content in different soil layers
after application of composted and fresh chicken manure and nitrogen
mineral during maize and wheat cultivation in sandy soil. Annals of
Agric. Sci. Moshtohor. 42: 1415-1430.

Ali Laila, K. M.; Wafaa, T. El-Etr and. Elham 1. El 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, Laila K. M.; Wafaa, T. EI-Etr and Gehan, H. Youssef. (2005). Effect of
farmyard manure and some natural mineral on availability of some
nutrients in sandy soils under wheat- maize sequence system. Egypt.
J. of Appl. Sci. 20 (8A): 353-372.

Aziz, M. A [F .A Sallam , A .H EL .Gendy and Moniem (1999). Some physical
and hydrological properties of sandy soil of imshas as affected by
conditioning and irrigation conditions. Egypt .J Soil Sci., 39: 531 — 559,

Blakanona, N.; G., Karaviko and Z., Anakyan. (1985). Cleavage of the
siloxane bond in quartz by Bacillus mucillaginosus. Mikrobiologiya. 54:
27-30.

Butegwa,C.N.; G.L., Mullins and S.H. Chien (1996). Induced phosphorus
fixation and effectiveness of phosphate fertilizers derived from sukulu
hills phosphate rock. Fertilizer Research. 44: 231-240.

Cakmakei, R.; F., Donmez; A, Aydin and F., Sahin. (2006). Growtnh
promotion of plants by plant growth — promoting rhizobacteria under
greenhouse and two different field soil conditions. Soil Biology and
Biochemistry. 38: 1482-1487.

Choudhary, 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.

Cottenie, A.; M., Verloo; L., Kiekns; G., Velghe and R., Camerlynek. (1982).
"Chemical analysis of plants and soils' lab. Anal. And Agroch. St. State
Univ., Ghent, Belgium.

El Etr Wafaa M., Wafaa M. A. Seddik and Nadia M. A. Ghalab (2005).
Availability of different potassium sources to carrot plants as affected
by farmyard manure application and penecillium expansum fungus
inoculation. Egypt. J of Appl. Sci., 20(113): 690-707.

El- Halawany, K. S.; M.A., Abdel- Reheem and A. E., Ibrahim. (1991). Effect
of bentonite application on sandy soil properties and yield of lentil crop.
Zagazig J. Agric. Res. Egypt., 18: 891-896.

El-Maghraby, S. E.; F.A. Hashem and M. M. Wassif (1997). Profitability of
using elemental sulphur after two years of application and its relation to
organic manure under saline irrigation water. Egypt, J. Soil Sci., 37:
511-524.

Khalil, A . A, M. A. Nasef , F. M . Ghazal and El -Eman M. Aref (2004).

Effect of integrated organic manuring and biofertilizer on growth and nutrient
uptake off wheat plants grown in Diverse Texstured soils Egypt. J.
Agric. Res., 82 (2):135-147.

7360



J. Agric. Sci. Mansoura Univ., 31 (11), November, 2006

Mondini, C.; R., Chiumenti; F., Da Borso; L., Leita and M., De Nobilic. (1996).
Changes during processing in the organic matter of composted and air-
dried poultry manure. Bioresour Technol., 55: 243-249.

Page, A.L.; R-H., Miller and D.R., Keeney. (1982). " Methods of soil analysis"
Amer. Soc. of Agron. Madison, Wisconsin, U.S.A.

Paim, C.A.; R.J.K. Myers and S.M. Nandwa (1997). Combined use of organic
and inorganic nutrient sources for soil fertility maintenance and
replenishment. In Replenishing soil fertility in Africa: Buresh, R.J.,,
Sanchez, P.A. and Calhoun, E., Eds.; Soil Sci. Soc. Amer. Sp. Publ.
No.51: 193-217.Madison, WI., U.S.A.

Seddik Wafaa, M. A. (2001). Biological weathering of K-bearing minerals.
PhD. Thesis, Fac. Agric., Ain Shams Univ., Egypt.

Seddik Wafaa, M. A. (2006). Effect of organic manures and feldspar
application on some sandy soil physical and chemical properties and
their reflection on peanut productivity. J. Agric. Sci. Mansoura Univ., 31
(10): 6401-6413.

Seddik Wafaa, M. A. and Laila K. M. Ali, (2004). Effect of some natural soil
amendments on some soilphysical properties, peanut and carrot yields
in a sandy soil. Egypt. J. Agric. Res., 82 (2): 95-105.

Seddik Wafaa, M.A.; T.A. El-Maghraby and Gehan, H. Youssef. (2005). A
study on the efficiency of phosphorus fertilizers for wheat production
grown in a sandy soil under the effect of organic manure application.
Egypt. J. of Appl. Sci., 20 (11): 334-348.

Snedecor, G.W. and W.G., Cochran. (1980). < Statistical methods>, 7"
Edition. Lowa state univ. press. Amer., IA. USA.

Vessey, J.K. (2003). Plant growth promoting rhizobacteria as biofertilizers.
Plant soil. 255: 571-586.

Wu, 8.C.; Z. H,, Cao; Z.G,, Li; K.C., Cheung and M. H. Wong. (2005). Effects
of biofertilizer containing N-fixer, P and K solubilizers and AM fungi on
maize growth: a greenhouse trial. Geoderma. 125: 155-166.

7361



Wafaa M. A. Seddik et al.

5 Sl salial) o ptiaa 5 A ALY 5 dpalall (al gdd) (A AT
Laghl) ooladl) (g 5 pnll Slanally Sanadl] Al akilakal] g Aludl it
gjﬁmuﬁauh—mﬁm—‘jgm daal daaa sldg

et = 3500 = 130 gl 35 pm - Aally olaally el 1 g dgaa

(et )30 Gipmadl 3€50) Aulielaly el Siadl Lana 8 olia (o 25 Sy 0
el gall g e Lanlll olaall ae By guaall il ALl A5 Lu 5l Yo o0 =Yoo f Cpausal
PH , EC = ) isisah (ol sal 5 (o ol = dfiad) sl — 2y palall 0N) (a3 Ll
alblalall (35 (e IS (o s S yealiall (5 fina Liad (0 oy . ( Macronutrient availabilaty
Gyl G A Ll S S8 3 Tiie ekl B0 Creana Ay Lleglalil Al
i aglall alad) e Calana g (Ol s lilie — LS Slilia) L gdaall Sl G OF ) gea
imle Ly 3G e g la) (gl Ball dgay A (Clinsil o pe dae Sldil) = <y i)
(a mixture of Azotobacter s sll iwia 5 a1 5 sl sill Lgda | 58 § Guny Al
Chroccoum, Bacillus Megatherium namely (phosphatek) and Bacillus
Pasteurii namly (Biopotash).

SN e S af Gl B gimall Gl Lpagdall Galed) Dl ) g Ciniagl
A A s wdl 5 S alial an § ol 5l (e Sl Ses L EC « pH dy el
Gl i 5 Cuigmll (e %) 00 Jaea pe laade LA Clila AL Cuaddiidy Hallalidans)
JS e L dlle 4 gl 335 230D & el LSl Wlasl EC « pH «d 50 Lk a3 N,
a5 (e %VO Jine pa lande LA Clili Dbl o siasdl G Oa
e Vaafie AEL) clila dilaly 4y sl Ule cilS juel) o gl o QU <l Ga a2l oSl gl
S ) Cinuim g ) G (5 RS Rl ety Ly il jhaa y Jldil (e %VO Jana
ealial) y el oLl Llial Zadl o8] 5 W gale Laliasl <las EC ¢ pH ey allall 40
Aelis ) cla 5l (g Sh 4030

S5 Se N AilaYl Dy jaall ol 4 K¢ P N 5 S paliall (5 siae o8 &I
gl saleddl ) ezl e Bl <)) 38 Lagas dlugll  alaladal)l U e (S Jgeandl
amidt o e aa faale LA clilia dilal O o o Lo Jeaatdl 3 8 IS
J—mndll i S g (5 S0 pualial) (5 il Tai o o Jpns Clinasill yia 5 St i) G (%V0)
<Oy 2l il

7362



