Minufiya J. Agric. Res. Vol.36 No. 3:775-793  (2011) "http://www.mujar.net"

Wty Ay pal) () palsd pan Ao 4 clalas (any LAl
Slly gl Jsil) g
G bl deaa Ll — A5l ggllaa pglhaa

aa = 5l = el Eigadl e — Ay olually oual¥) Eigny 2gna

@l padla)
G5 Cpblaia Cpaga JOA ALl . el Cigandl Adaaa B Aal) o2y il
AU L)l (34 Jguana Ao Y008 gy o) Jedll Jpuana Ao Y8/ A
Ay Ayl (2 Apibasslly Aaplal) Galsdl) Gary o il clalbuas (any AL
- 5l bl Jedll (e gt
oAl oigd claliaag Laghy Joliilly Janal) cuypslly 5 (B CuuguaS aladiuf a3
Voo i) (A Cougaa!) cBlalae culs L ) Sa A Adpdiad) AalS cilo Wb arenal B
Lal ¢ (Olad/ol Y ¢ o Y2) (o iy sl) cBlalas il Lady ¢ (Olad/Ta Yo L olad) s
VoGS Ta Ve b/ S b Yo + CuugiaS Ta )4 cuilsh Lagly Jo il cdlalas
OV + CguaS Ta¥ v colad/en S da Yo+ Cgia Ta Y ¢ Glad/en g ok
(O e s
P b L lgle Juaaiial) i) i
L Galsd Gpend ) Laa Basia gf 3aydia La) i pslly crogaasll G IS AdLi) el -
psulisdly agsageall) clisgls EC 9 pH 5 4 alal A3 (e JS and cudadil) ua
Lalawadll a S and i) (. ESP 9 SAR 5 Al (a5iSlly cliga Saall
psimai Lally agumallSll) iliigaly smuasal) ¢ Lally Atiad) dadly 4y gdaad) 5alally A1)
-psalisally ) sdugilly Cuag Al palie (e S dpadua cllisy 40 (cliy sl
(Asana Lalil) Cpuad ) b Saade ol Sajiie L) o pslly Cugaalll (o S AbL)
- posalisally iuusilly (gl pualis ca Laalgina cllisy 5,81y gald) J 5l



El-Shouny et al.,

Blay oS G B L) Ll Galgd Cppaad B S S L OIS Conguadl) AdL)
- Al Al Galed et B SY) Y cu )

Lgle Juanial) i) (Judadl (olad/cup€ oo Y + Olad/cinguas ¥a¥ +) Alaleal) culiia .
- cDlalaal) Bl 4)Ee cladlly 480 Ga g

S 099 Oa Lt Ll Ay )90 ) guayg L g slly 4ypudand) Saand) ABLaly alaiaY) iy 13gd.
oaSady LS Lghaguad Balyjy Al B jualial) (e Wigiae Balig 4uil) (alsd Caad (4
Jyanal) o dale dduay dld

INFLUENCE OF SOME SOIL AMENDMENTS ON

yva



Influence of some soil aMmenNdMENTS ON oeveeeereceeevreereeeeseeeesseeerveerssseens
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ABSTRACT: A field experiment was carried out in Noubaria Agric. Res.
station for two successive seasons (winter season 2008/2009 using faba
bean crop followed by summer season 2009 using maize crop) to study the
impact of some soil amendments on improving of some physical and
chemical properties of calcareous soil and its productivity. The amendments
included rice straw compost and elemental sulphur, which added either
alone or in combination. Randomized complete block (RCBD) with three
replicates was the design of this experiment. The treatments of compost
were control, 10m® compost /fed and 20m*® compost/fed, while the treatments
of sulphur were 0.5 ton sulphur/fed and 1.0 ton sulphur/fed. The combination
treatments were 10m?® comgost/fed + 0.5 ton sulphur/fed, 10m?® compost/fed +
1.0 ton sulphur/fed, 20m® compost/fed + 0.5 ton sulphur/fed and 20m?®
compost/fed + 1.0 ton sulphur/fed.

The obtained results indicated that, application of organic compost and
elemental sulphur alone or in combination improved soil properties. The bulk
density, pH, EC, soluble (Na*, K*, HCO; and CI’), SAR and ESP values were
decreased, while, total porosity, O.M,, field capacity, available water, soluble
(Ca™, Mg™ and SO7,) and availability of N, P and K values were increased.
Application of compost was more positive effect than sulphur application on
improving soil physical properties, while, sulphur application was more
positive effect than compost application on improved soil chemical
properties. Application of compost and sulphur alone or in combination
enhancements the seed yield of faba bean and grain yield of maize as well as
their uptake of N, P and K. The combined treatment (20 m® compost/fed + 1.0
ton sulphur/fed) was superior in greatly improving soil physical and chemical
properties of the studied soil and reflected on faba bean and maize
productivity and nutrients uptake.

Key words: Calcareous soil, Organic compost, Elemental sulphur, Faba
bean, Maize, N, P and K uptake.

INTRODUCTION

The cultivation of newly reclaimed sandy and calcareous soil has become
an unavoidable necessity for increasing our agricultural production to meet
the over-growing demand for food. Attention should be taken to CaCO;
which cause the high EC and/or pH values, micronutrients fixation and/or
precipitation as well as crust formation. Also, the organic matter content of
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these soils, generally low due to the high temperature and arid climate, in
addition to the shortage of organic manure addition to these soils. Thus, the
utilization of organic compost in these soils improved its physical and
chemical properties.

Composts are widely used as organic amendments. Use of compost can
be beneficial to improve organic matter status. Compost is rich source of
nutrients with high organic matter content. physical and chemical properties
of soil can be improved by using compost, which may ultimately increase
crop yields. Recently, a lot of studies indicated that organic compost showed
different beneficial effects in calcareous soil of Egypt, i.e., improving soil-
water relationships (Negm et al., 2003 and 2005), controlling soil salinity (El-
Kouny, 2005), increased cation exchange capacity and decreased soil pH.
(Ali laila et al., 2005, Negm et al., 2005 and Abd EI-Gani and Negm, 2006).
Physical properties like bulk density, total porosity, water permobility and
hydraulic conductivity were significantly improved when compost was
applied (Hussain et al., 2001 and El-Sayed et al., 2006).

Sulphur has a variety of uses as soil amendment. The oxidation of sulphur
to H,SO, is particularly beneficial in alkaline soils to reduce the pH, supply
SO7, to plants, makes phosphorus and micronutrients more available and
reclaim soils (Lindemann et al., 1991). Organic amendments and soil organic
carbon content have related to S oxidation rates (Lawrence and Germida,
1988) suggesting that an increase in heterotrophic S oxidizer number after
the addition of an organic substrate enhances S oxidation. The addition of S
and organic matter stimulates S oxidation in calcareous soil (Cifuentes and
Lindemann, 1993). Application of sulphur with compost to calcareous soil
raised their efficiencies as reported by El-Sayed et al., (2005), Abd El-Ghani
and Negm (2006).

The main target of this study is raising the efficiency of elemental sulphur
in combined with organic compost for improving saline calcareous soil
properties.

MATERIALS AND METHODS

A field experiment was carried out in Noubaria Agric. Res. station for two
successive seasons (wineter season 2008/2009 using faba bean crop
followed by summer season 2009 using maize crop) to study the effect of
some soil amendments on improving some physical and chemical properties
of calcareous soil and its productivity of faba bean and maize plants. Soil
amendments included rice straw compost and sulphur. They added either
alone or in combination to soil before 15 days from planting and mixed with
the surface layer (0 — 30 cm). Some physical and chemical characteristics of
the studied soil were determined according to Black (1965) and are presented
in Table (1). Also, some characteristics of rice straw compost were
determined in the extract of compost: water (1 : 10) which are shown in Table
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(2). The design of this experiment was randomized complete block (RCBD)
with three replicates. The treatment of compost were 0, 10 and 20 m°ffed,
while, the treatment of sulphur were 0.5 and 1.0 ton/fed. The combination
treatments were 10m*® compost + 0.5 ton sulphur/fed., 10m> compost + 1.0 ton
sulphur/fed., 20m*® compost + 0.5 ton sulphur/fed and 20m°® compost + 1.0 ton
sulphur/fed.

In the winter season 2008/2009, faba bean seeds (Vicia faba L.) variety
Giza blanka were planted on 21" October. After harvesting of faba bean,
maize (crop of summer season 2009) were grown as a rotational crop at the
same plots previously treated with compost and sulphur to assess the
residual effect. Maize grains (Zea mize L.) cultivar trible hybrid 310 were
planted on the first June and harvested after 90 days. The recommended
NPK fertilizers rates of faba bean, i.e., 20 N, 30 P,O5 and 24 K,O kg/fed., and
the rates for maize, i.e., 120 N, 45 P,05 and 24 K,O kg/fed were applied for
each crop.

Table (1): Some physical and chemical characteristics of the experimental
soil.

Soil properties | value
Particle size distribution (%):

Coarse sand 38.43
Fine sand 40.81
Silt 9.75
Clay 11.01
Textural class Sandy loam
Bulk density (g/cm®) 1.48
Total porosity (%) 44.15
Field capacity (%) 21.35
Chemical properties

CaCOg3 (%) 28.50
Organic matter (%) 0.48
pH (1 : 2.5 soil water suspension) 8.20
EC (dS/m, soil paste extract) 7.25
Soluble cations (meq/L)

Ca” 12.76
Mg™ 8.38
Na’ 50.36
K* 1.07
Soluble anions (meg/L)

CO; --
HCo 3 4.15
CI 49.38
SO™, 19.14
Available nutrients (mg/kg)

N 25.17
P 7.16
K 75.80

Table (2): Some characteristics of rice straw compost.
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Characteristics Value
PH (1:10) 7.63
EC (ds/m) 7.58
O.M. (%) 62.4
0.C (%) 36.2
Total N (%) 2.16
Total P (%) 0.71
Total K (%) 2.8
C/N ratio 16.75
Available nutrients (mg/kg)

N 913
P 41

K 749

The recommended dose of nitrogen in the form of ammonium sulphate
(20.6% N) were applied in three equal doses, the first was applied at planting
and the residual were applied every three weaks. Phosphorus and potassium
were added before planting.

All the other agricultural practices for faba bean and maize production
were followed as common in the area of cultivation. After harvesting of either
faba bean or maize crop, soil samples were also taken from each treatment to
determine the changes in some physical and chemical properties according
to Jackson (1973) and Page et al., (1982).

At harvesting, the yield of faba bean and maize were harvested from each
plot and weighted (kg/fed). The seeds and grains for both crops were
digested and analyzed to determined N, P and K according to Chapman and
Pratt (1961) and estimated as kg/fed. Data obtained were statistically
analyzed according to Gomez and Gomez (1984). Means of different
treatments were compared by L.S.D. test at 5% level.

RESULTS AND DISCUSSION

Effect of using organic compost and sulphur on:
1. Physical properties:

1.1. Bulk density and total porosity:

Table (3) shown the influence of organic compost, sulphur and mixture of
them on soil bulk density (B.D) and total porosity (T.P) after harvesting of
each faba bean and maize. The data showed that application of organic
compost and sulphur alone or in combination improved soil bulk density
during the two seasons. Since it decreased at any rate of addition. The
relatively high values obtained of bulk density was attained for the untreated
soil (control). The combined treatment (20 m® compost/fed + 1.0 ton
sulphur/fed) was more effective in decreasing soil bulk density than other

Table 3
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treatments. This true was observed after harvesting faba bean. Total porosity
take the opposite trend with that obtained for bulk density, where they
increased with decreasing soil bulk density. Addition of sulphur individually
was less efficient in reducing B.D and increasing T.P than that addition of
organic compost individually. Similar results were reported by El-Maghraby,
(1997) and Ali Laila, et al., (2005).

Concerning the residual effect of different treatments on B.D and T.P in
the soil after harvesting of maize, data in Table (3) showed that the maximum
decrease in soil bulk density (B.D) and maX|mum increase in total porosity
(T P) was observed with the treatments of 20 m® compost/fed followed by 20
m® compost + 1.0 ton sulphur/fed. These results means that the combination
of organic compost + sulphur was more effective than the treatments of
compost or suphur individually with faba bean yield (winter season), Whlle
with maize yield (summer season), the residual effect of compost at 20 m?
/fed was more effective than the combination treatments. The decrease in
soil bulk density and increase of total porosity may be due to the higher
application rates of organic compost and sulphure which having low buk
densities.

Similar results were obtained by El-Maghraby (2001), El-Sedfy et al.,
(2002), Beheiry et al., (2005) and El-Sayed et al., (2006). In this connections,
Charles (1991) mentioned that the application of organic matter to the soil
provides a substrate for microbial feeding, and the microorganisms in turn
produce substances crucial to soil aggregation.

1.2. Soil moisture retention:

With respect to soil moisture retention, data in Table (3) clearly showed
that organic compost, elemental sulphur and mixture of them increased the
field capacity of the investigated calcareous soil after harvesting of faba
bean in winter and maize in summer seasons. Also, wilting point increased
with application the treatments but this increase was less than that with field
capacity. These variation led to increases of soil available water over the
control by 49.28, 58 40, 7.40, 14.90, 62. 86 78.72, 71.60 and 92.30% due to the
treatments of 10 m® compost/fed 20 m® compost/fed, 0.5 ton sulphur/fed 1.0
ton sulphur/fed, 20 m® compost + 0.5 ton sulphur/fed and 10 m? compost +
0.5 ton sulphur/fed, 10m® compost + 1.0 ton sulphur/fed., 20m* compost + 1.0
ton sulphur/fed, after harvesting faba bean respectively. The corresponding
values after maize harvesting were 66.6, 84.30, 4.82, 12.77, 46.98, 56.66, 58.85
and 76.73% in the same order. Data also showed that addition of sulphur
treatments alone were less efficient in increasing field capacity and available
water than the addition of compost treatments alone. Also, the results
showed that the combination treatments at higher rates were more effective
on the available water than the compost treatments after faba bean yield
(winter season).
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On the other hand, the residual effect of compost at high rate was more
effective on the available water than the other treatments after harvesting
maize. Similar results were reported by El-Maghraby (2001) and EI-Shouny
(2006). The increase of water retention and available water upon using the
soil amendments may be attributed to the beneficial effect of such materials
on soil aggregation. In addition, the humus produced from microbial
decomposition of compost as an organic manure can absorb water more
than six times of its own weight, thereby the soil moisture retention capacity
increase (Tester, 1990).

1.3. Soil organic matter (OM):

Organic matter states of soil was improved with application of compost
and sulphur. Addition of compost alone and in combination with sulphur
enhanced organic matter states of soil after faba bean crop (Table 3).
Addition of sulphur alone was inferior of compost, which remained at par
with control. The efficiency of the used compost and sulphur on increasing
soil OM content after faba bean yield could be arranged in the following order
20 m® compost + 1.0 ton S/fed > 20 m?® compost + 0.5 ton S/fed > 10 m?
compost + 1.0 ton S/fed > 10 m? compost + 0.5 ton S/fed > 20 m® compost/fed
>10m® compost/fed > 1.0 ton S/fed > 0.5 ton S/fed > control.

Also, similar trend was noticed after maize crop whereas organic matter
status of soil enhancement with different treatments. The treatment receiving
20 m® compost/fed in combination with 1.0 ton sulphur/fed gave the
maximum content of organic matter which reached to 0.92%.

Data also reaveld that the content of organic matter in the soil mainly
depended upon the quantity applied of compost. Comparatively more
biomass production in different treatments also contributed towards the
improvement of organic matter status of the soil. Similar results were also
obtained by Ali Laila, et al., (2005), Abd El-Gani and Negm (2006), Beheiry et
al., (2005), El-Sedfy et al., (2007) and Sarwer et al., (2008).

2. Chemical properties:
2.1. Soil reaction (pH):

Results in Tables (4 and 5) showed that the application of organic
compost and sulphur alone or in combination reduced the soil pH as
compared to control after harvesting faba bean and maize. The combined
treatment (20 m? compost/fed + 1.0 ton sulphur/fed) was more positive effect
than other treatments after both of faba bean and maize harvested on
reducing soil pH values. The positive effect of sulphur on reducing soil pH
values may be due to the oxidation of sulphur to sulphuric acid by soil
microorganisms. On the other hand, the reduction of soil pH values in the
plots treated with organic compost compared to control may be due to the
production of organic acids during decomposition which led to the decrease
in soil pH.
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The efficiency of the studies treatments on reducing soil pH values could
be arranged in the following order 20m® compost + 1.0 ton Slfed> 20m?®
compost + 0.5 ton Sffed> 10m® compost + 0.5 ton S/fed> 10m?® compost + 1. O
ton Sffed = 1.0 ton S/fed > 0.5 ton Sffed > 20m® compost/fed > 10m
compost/fed > control after faba bean harvested, while they were 20m°®
compost + 1.0 ton Sifed > 20m*® compost + 0.5 ton S/fed > 1.0 ton S/fed > 0.5
ton S/fed =10 m® compost/fed > 1.0 ton S/fed > 10m* compost + 0.5 ton S/fed
> 20m® compost/fed > 10m?® compost/fed > control after maize harvested.
Numerical values were a bit lower after maize in the same treatments
indicating consistent positive impact of compost and sulphur on this soil
parameter. Similar results were obtained by Negm et al., (2002), Ali Laila et
al., (2005) and Sarwar et al., (2008).

2.2. Soil electrical conductivity (EC):

Data presented in Tables (4 and 5) revealed that the initial electrical
conductivity values (EC) of soil dropped at the end of the two seasons (faba
bean in winter and maize in summer) as the application of organic compost
and sulphure either individually or in combination. The decrease of EC
values increased with raising the soil amendments rate. The previos effect
were pronounced after the harvesting of maize (during the second season)
rather than after the harvesting of faba bean (during the first season).
Application of both compost and sulphur individually or in combination led
to decrease soluble ions of Na, K, HCO; and ClI, while, soluble ions of Ca, Mg
and SO, were increased. Application of sulphur was more effective than
organic compost on reducing EC values, mainly due to the oxidation of
elemental sulphur and producing sulphuric acid which desolved the CaCO3;
and release Ca ions thereby, enhancing the replacement of Na* from the
exchange site and improve soil structure as exchangeable Ca increases. Soil
structure will enhance water penetration and thus help to leach the salt more
easly and effectively. Similar finding was reported by Ali (2006) and
Mohamed et al., (2007).

2.3 Sodium adsorption ratio (SAR):

Regarding the effect of compost and sulphur on the values of SAR, data in
tables (4 and 5) indicated that application of compost and sulphur lowered
sodium adsorption ratio (SAR) of the soil after faba bean and maize crop over
control. The highest values (14.48 and 13.58) of SAR were recorded in the
control after harvesting faba bean and maize crop respectwely They
decreased to minimum values (4.39 and 2. 73) in the treatment 20m° compost
+ 1.0 ton S/fed. The highly reduction in Na" ion compared to those in Ca™ and
Mg™" ions reflected in decreasing the soil SAR. Studies of Zaka et al., (2003)
indicated the same trend of decrease in soil SAR with the use of FYM, rice
straw and sesbaia green manure.
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They attributed the reduction in SAR of the soil with organic materials due
to the release of organic acids causing mobilization of native calcium present
as CaCO; in the soil. The values of SAR become lesser either due to an
increase in divalent calions (Ca™ and Mg'™) or decrease in mono-valent
cation (Na). Values of Na could decrease during leaching, while Ca™ and
Mg™ increased due to reactions of organic acids with CaCO; after the
application of compost. The chemical reactions proposed under soil pH
section above further carbonate show a net increase in Ca™ and Mg™" and
decrease in Na in the soil solution occurred.

Application of sulphur at any rate reducing SAR values, mainly due to
oxidation of sulphur by microorganisms and sulphuric acid act with CaCOs
and increasing soluble Ca™ and Mg™" content of the soil and subsequently
reduced the SAR values. Similar results were obtained by EIl-Maghraby
(2001), Mohamed et al., (2007) and Sarwar et al., (2008).

2.4. Exchangable sodium percentage (ESP):

The effect of studied soil amendments on the ESP of investigated soil is
shown in Tables (4 and 5). The data showed that the ESP values of the soil
after two seasons decreased than that found before cropping (initial values).
The combined treatment (20 m® compost/fed + 1.0 ton sulphur/fed) recorded
the greatest decrease in ESP values in both winter and summer seasons
where the relative decrease reached to 66.79% and 81.86% relative to the
control, respectively. These results were expected because the compost has
high organic matter content, and it is know that increasing organic matter
would increasing the CEC values and subsequently decreased the ESP
values. In this respect, Hill and James (1995) reported that the addition of
organic amendment to soil is likely to increase the soil CEC simply from the
additive effect of the organic matter and the high CEC assoiated with organic
matter depending on soil pH. Application of sulphur was more effective than
organic compost on decreasing the ESP values, this may be due to the effect
of sulphur on reducing Na’ to Ca’" ratio resulted from dissolving of CaCOs.
Similar conclusion was reported by Wassif et al., (1997), who found that the
application of sulphur caused remarkable decrease in soil ESP values and
this result may be rendered to its transformation by soil organisms to
sulphuric acid and its affect on CaCOj; and dissolving of Ca™ ions.

3. Availability of N, P and K :
3.1. Available N and P :

Data in Table (6) depicts the effect of soil amendments applied to
calcareous soil on its availability of N and P after faba bean and maize
harvested. It is clear that, application of organic compost and sulphur
individually or in combinations increased available N and P as compared to
the untreated soil plots (control). Treatment 20m® compost + 1.0 ton S/fed
gave the highest available N and P after harvest of faba bean and maize
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plants. The values of available N and P were much more after maize
harvested than that after faba bean harvested probably due to the continues
decomposition of soil amendments applied to the soil by soil
microorganisms and improved soil physical, chemical and biological
properties. This result may be due to (1) the influence of compost and
sulphur on reducing soil pH values as reported in (Tables 4 and 5), (2) the
high nitrogen in organic matter content of applied compost or (3) release of
phosphate ions from soil collides by sulphate ions (Ismail et al., 1990), (4)
when the compost is applied, the bond of phosphorus components with
CaCOj; is higher amounts of available form.

Table (6): Available nutrients (N, P and K) as affected by the experimental

treatments.
Available nutrients (mg/kg soil)
Soil amendments After faba bean harvesting | After maize harvesting
N P K N P K

Control 27.60 7.37 75.50 24.52 | 6.17 73.40
10m° compost/fed 33.40 | 14.00 89.70 36.74 |15.58| 81.35
20m° compost/fed 38.40 | 16.78 109.45 50.41 |18.28| 90.53
0.5 ton sulphur/fed 26.30 | 10.90 82.60 28.93 [10.99| 76.81
1.0 ton sulphur/fed 28.60 | 12.90 85.60 31.46 |14.08| 81.32
10m° compost + 0.5 ton sulphur/fed | 35.90 [ 15.50 92.30 39.49 |18.12( 85.83
10m° compost + 1.0 ton sulphur/fed | 40.90 | 17.10 100.10 49.49 120.92| 90.33
20m° compost + 0.5 ton sulphur/fed | 48.50 | 18.16 121.32 62.35 [20.18| 94.22
20m° compost + 1.0 ton sulphur/fed | 50.40 | 19.00 128.50 64.45 [23.60[ 98.36

3.2. Available potassium (K):

Data in Table (6) revealed that available potassium showed a similar trend
with that obtained in case of N and P after faba bean harvesting. Results
indicated an increase in available potassium in the soil treated with compost
over control. It may be attributed to the release of K from the compost as well
as from the native sources and the retention of K by organic colloids against
leaching. Sulphur application did not affect K availability. The results
indicated a decreasing in available K after maize than that after faba bean
plants, probably due to the removal of K either by plant uptake or by leaching
from the soil. These results are in agreement with those of El-Sayed et al.,
(2005), Mahmoud (2006) and Bakry et al., (2009). Negm et al., (2002) found
that the available K declined after second crop (sorghum) consumption than
after first crop (wheat) only.

4. Faba bean and maize production:
4.1. The yields:

The improvement of physical and chemical properties of the studied soil
as a result of using organic compost and sulphur and mixture of them
induced an enhancements in the yields of faba bean and maize (Table 7).
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Table 7
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All treatments caused an increase in seed yield of faba bean and grain
yield of maize. Application of 20 m® compost/fed + 1.0 ton sulphur/fed,
produced the highest values of faba bean seed (7.5 ardab/fed) and grain yield
of maize (15.82 ardab/fed). The treatments could be arranged in the following
order 20m? compost + 1.0 ton S/fed> 20m? com;aost/fed> 20m*® comfost +0.5
ton Sffed> 10m® compost + 1.0 ton S/fed> 10m~ compost/fed> 10m~ compost
+ 0.5 ton S/fed> 0.5 ton S/fed> 1.0 ton S/fed> control for faba bean, while they
were 20m? compost + 1.0 ton S/fed> 20m°® compost + 0.5 ton S/fed> 10m’*
comgost + 1.0 ton Sffed> 10m® compost + 0.5 ton S/fed> 20m° compost/fed>
10m~ compost/fed> 1.0 ton S/fed> 0.5 ton S/fed> control for maize. Similar
results were also obtained by Ali Laila et al., (2005), and Mahmoud (2006).

4.2. Nutrients uptake:

The results presented in Table (7) showed significant increase in N, P and
K uptake (kg/fed) by seeds of faba bean and grains of maize plants due to the
effect of added organic compost and elemental sulphur alone or in
combination. The combined treatment (20m*® compost + 1.0 ton S/fed) was
more positive effect than other treatments after faba bean and maize
harvested on increasing NPK uptake. The favorable effect of compost and
sulphur may be refered to their influence on increasing the availability of
such nutrients as previously mentioned. Similar results were obtained by
Negm et al., (2002), Ali Laila et al., (2005) El-Sayed et al., (2007) and Bakry et
al., (2009).

Conclusion:

From the abovementioned results it could be concluded that, compost
and sulphur as soil amendments enhanced the soil physical and chemical
properties and may be the bedding materials of root zone area as well as, to
some extent, the availability of nutrients in soil which positively reflected on
the productivity of faba bean and maize. The best treatment with regard to
improving soil properties as well as increasing faba bean and maize yields
and nutrients uptake was the combined treatment of 20m® compost/fed + 1.0
ton sulphur/fed.
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Table (3): Physical properties of calcareous soil under investigation as affected by the experimental

treatments.

After faba bean crop (first season)

After maize crop (second season)

) Bulk Total Soil moisture retention (%) Bulk Total Soil moisture retention (%)
Soil amendments o.M . . o.M ) )
%) density porosity Field Wilting Available %) density | porosity Field Wilting Available
0, 0,
(glcm?) (%) capacity point water (g/cm®) (%) capacity point water

Control 0.49 1.46 44.90 2151 10.98 10.53 0.43 1.44 46.26 22.09 11.13 10.96
10m* compost/fed 0.62 1.37 48.30 28.17 12.45 15.72 0.78 1.27 52.45 31.22 12.69 18.26
20m* compost/fed 0.65 1.34 49.43 29.28 12.60 16.68 0.86 1.25 53.35 33.16 12.69 20.20
0.5 ton sulphur/fed 0.52 1.44 45.66 22.43 11.12 11.31 0.57 141 46.79 22.81 11.30 11.50
1.0 ton sulphur/fed 0.55 141 46.79 23.38 11.28 12.10 0.61 1.38 47.92 23.86 11.50 12.36
10m° compost + 0.5 ton

0.69 1.35 49.05 29.64 12.49 17.15 0.79 1.33 50.39 28.72 12.61 16.11
sulphur/fed
10m” compost + 1.0 ton

0.75 1.33 49.81 31.40 12.58 18.82 0.83 1.29 51.86 29.93 12.76 17.17
sulphur/fed
20m” compost + 0.5 ton

0.79 1.32 50.18 30.73 12.66 18.07 0.88 1.30 51.49 30.24 12.83 17.41
sulphur/fed
20m” compost + 1.0 ton

0.83 1.30 50.49 33.13 12.87 20.25 0.92 1.29 51.86 32.01 12.64 19.37
sulphur/fed
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Table (4): Chemical properties of calcareous soil as affected by the experimental treatments. (After faba

bean harvested, first season).

pH Soluble ions in soil paste extract (meq/L)
) EC ' ' ESP
Soil amendments @a:25 1 Cations Anions SAR
(dSm™) _ _ (%)
susp.) ca” | Mg Na’ K* CO™; | HCO; cr SO,

Control 8.19 7.07 15.62 8.59 50.12 1.45 - 4.30 51.17 20.31 14.48 15.81
10m® compost/fed 7.72 5.79 13.26 8.31 37.41 | 0.96 - 4.74 33.14 | 22.06 § 11.40 | 1331
20m° compost/fed 7.57 5.35 13.08 7.12 30.00 1.09 - 4.93 24.71 21.65 9.46 11.24
0.5 ton sulphur/fed 7.45 4.32 13.15 7.75 21.64 0.75 - 3.64 21.55 18.10 6.17 7.31
1.0 ton sulphur/fed 7.43 4.12 14.76 8.25 17.34 | 0.96 - 3.64 18.61 | 19.06 4.57 5.28
10m° compost + 0.5 ton

7.42 4.22 12.69 7.33 21.59 0.64 - 3.03 18.04 21.81 6.29 7.46
sulphur/fed
10m° compost + 1.0 ton

7.44 3.90 11.65 7.47 19.31 0.69 - 3.38 17.28 18.46 5.65 6.66
sulphur/fed
20m°® compost + 0.5 ton

7.38 3.52 9.89 6.96 17.63 0.75 - 3.64 16.38 16.18 5.44 6.39
sulphur/fed
20m° compost + 1.0 ton

7.35 3.84 12.46 8.99 16.27 0.78 - 3.64 16.04 18.72 4.39 5.25
sulphur/fed
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Table (5): Chemical properties of calcareous soil as affected by the experimental treatments. (After maize
harvested, second season).

1UO Sluswpuswe |I0S aWOsS JO aduanjjuj

pH Soluble ions in soil paste extract (meqg/L)
) EC i _ ESP
Soil amendments @a:25 1 Cations Anions SAR
(dSm™) _ _ (%)
susp.) ca” | Mg™” Na’ K* CO3 | HCO; | CI SO,

Control 8.02 6.60 13.70 7.25 4596 | 0.93 - 3.74 38.13 | 25.17 13.58 | 14.17
10m° compost/fed 7.56 5.01 12.53 6.67 30.26 0.61 - 3.14 27.84 19.09 9.79 11.58
20m® compost/fed 7.40 4.36 13.83 6.72 2250 | 0.80 - 2.88 21.04 | 19.93 6.40 7.63
0.5 ton sulphur/fed 7.34 3.12 10.87 6.44 13.39 0.73 - 2.74 12.29 16.40 4.12 4.70
1.0 ton sulphur/fed 7.32 3.08 12.24 7.24 10.66 0.78 - 2.35 12.11 15.63 3.05 3.29
10m° compost + 0.5 ton

7.35 3.16 11.34 5.34 14.52 0.66 - 2.12 13.54 16.20 4.49 5.18
sulphur/fed
10m° compost + 1.0 ton

7.34 2.83 10.37 5.69 11.84 | 0.70 - 2.70 13.82 | 12.08 3.68 4.12
sulphur/fed
20m° compost + 0.5 ton

7.30 2.37 9.06 4.80 9.36 0.72 - 2.48 11.33 | 10.13 3.08 3.33
sulphur/fed
20m° compost + 1.0 ton

7.29 2.35 9.49 4.83 8.75 0.86 - 2.02 10.89 | 11.02 2.73 2.86
sulphur/fed




Table (7): Seeds and grain yield and nutrients concentration and uptake by faba bean and miaze as
affected by experimental treatments.

Faba bean (first season) Maize (second season)
Winter season 2008/2009 Summer season 2009
. Seeds N P K Grain N P K
Soil amendments
yield yield
Uptake Uptake Uptake Uptake Uptake Uptake
(Ardab/ | (%) (%) (%) (Ardab/ | (%) (%) (%)
(kg/fed) (kg/fed) (kg/fed) (kg/fed) (kg/fed) (kg/fed)
fed.) fed.)
Control 556 |[1.74| 15.02 |0.17 155 (0.40( 3.50 1155 | 1.53 | 26.52 |0.18| 3.17 1.02 | 17.68

10m® compost/fed 6.66 |2.28] 23.65 |0.32| 3.33 |0.48)| 5.00 12.77 | 1.67| 3210 (0.25| 4.82 1.20 | 23.28

20m* compost/fed 727 |273] 3086 [032| 3.61 |056( 6.32 13.70 |1.63 | 33.65 | 0.27 | 573 |1.21| 2492

0.5 ton sulphur/fed 6.28 |2.18 ] 21.29 |0.29 285 (048 | 4.70 12.18 | 160 | 29.32 (0.25| 4.61 1.17 | 21.56

1.0 ton sulphur/fed 6.21 | 253 | 2445 | 044 4.28 |0.60| 5.85 12.76 |1.64| 3153 (0.27| 5.33 1.20 | 2291

10m® compost + 0.5
6.49 3.01| 30.35 |0.38 3.83 0.66 6.65 1426 | 1.61 | 34.44 |0.28 6.04 1.21 | 24.01
ton sulphur/fed

10m® compost + 1.0
6.94 |3.18]| 3423 (043 | 484 |068| 7.33 15.06 |[159( 36.01 |0.29| 6.45 |1.15| 26.12
ton sulphur/fed

20m° compost + 0.5
712 |3.23] 3573 (041| 455 |064( 7.04 15.64 | 155 36.47 |0.29| 6.84 |1.14| 26.78
ton sulphur/fed

20m® compost + 1.0}
7.50 3.51| 40.95 |0.48 5.61 0.66 7.72 15.82 | 156 | 37.16 |0.30 7.07 1.17 | 27.68
ton sulphur/fed

L.S.D. 50% 0.26 -- 0.48 -- 0.19 -- 0.27 0.43 -- 0.39 -- 0.16 -- 0.21

Ardab = 155 kg Ardab = 140 kg
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