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Intensive farming practices, that warrant high yield and quality, require the extensive use of chemical
fertilizers, which are costly and create environmental problems. Therefore, more recently there has been
a resurgence of interest in environmental friendly, sustainable and organic agricultural practices. Bio
fertilizers have some microorganisms which convert elements to available nutrient for plant's roots.
There is no doubt that the trend to rationalize the use of chemical fertilizers, with the expansion of the
use of safe alternatives, such as drinking water purification residuals which called rouba within a good
system known as clean agriculture or within organic farming programs. Because of its advantages that
contribute to improve productivity, quality and producing safe crop, in addition to preserve the
environment. Two field experiments were conducted in 2015 and 2016 seasons. The objectives of this
research were to study the role of fertilizers (mineral, organic and bio) and/or drinking water purification
residuals on growth and some chemical parameters of peanut (Arachis hypogaea L.) plants grown in
sandy soil. Each experiment included eight treatments: T, (Control; 100% NPK mineral fertilizer [60kg N,
45kg P,O and 50kg K,O per faddan] added as soil application). T, (Bio fertilizer with Bacillus
magisterium, as phosphate dissolving bacterium, Bacillus cerulean, as potassium realizing bacterium
and Bacillus polymerase, as a N, fixing bacterium were applied as seed inoculation and soil application,
at rate 400g /faddan). T; (Compost, added as soil application at rat 12 ton/faddan). T, (Rouba wastes;
the residues of drinking water purification), as rate 20 m3/faddan).T5 (50% NPK mineral
fertilizer+biofertilizer).T¢ (50% NPK mineral fertilizer+compost).T; (50% NPK mineral fertilizer+rouba).Tg
(50% NPK mineral fertilizer+biofertilizer+compost+rouba).A randomized complete blocks design with
three replications was used. The results indicated that Tg induced superior plant in most of the growth
and chemical characteristics (No. of pod/plant, pod yield/plant, seed yield/plant, shelling percentage,
weight of 100 seed, total pod vyield, total seed vyield, oil and protein percentage of the seed) of the
peanut.Therefore, we can use Tg (50% NPK mineral fertilizer+biofertilizer+compost+rouba) as a safe
alternatives and cheap in agricultural practices for its advantages that contribute to improve productivity,
quality and producing safe crop, in addition to preserve the environment
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INTRODUCTION avoids or largely excludes the use of synthetically
Organic farming is a production system which produced fertilizers, pesticides, growth regulators
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and livestock feed additives. It is well known fact
that increased dependence on agro chemicals
including fertilizers has led to several ill effects on
the environment and also results in decrease of
soil fertility. Applications of organic manure play
an important role on yield and its attributes as well
as nutrient uptake and directly increase the soil
physical condition. It lowers soil bulk density,
Increases water holding capacity, build up
beneficial soil microbes, improve good sall
structure and enhance stable soil aggregates
(Doran, 1995 and Drinkwater et al., 1995). Use of
biofertilizers and organic manure in agriculture is
becoming popular nowadays for not only in order
to reduce the cost of chemical fertilizers but also
to decrease the adverse effects of chemical
fertilizers on soil and plant environment and to
ensure more crop productivity (Verma, 1995). In
many situations combination of organic and
inorganic fertilizers have produced higher yields
than alone (Blackshaw, 2005). Peanut is one of
the most important annual crops in the world
growing on for peanut butter, direct consumption
and edible oil. Peanut seeds have high nutritive
value for human consumption and for cake
production as well as the green leaf is used ashy
for livestock (Abdalla et al., 2009). The cultivated
area of peanut in Egypt during 2014 season was
about 165000 fad™ (FAO, 2015). Peanut can be
grown successfully in newly reclaimed sandy
soils, this approach matches with many
researchers in this order (Shaban et al., 2009),
which play an important role to improving quality
and seed vyield of peanut. El-kramany et al. (2007)
stated that, using high rates of NPK chemical
fertilizers increased seed and straw vyield of
peanut. Compost (assoil conditioner) and/or
mineral fertilizers are mixed into water treatments
residuals increased plant growth (Basta et al.,
2000; Hyde and Morris, 2004 and Mahmoud and
Elbaroudy, 2009). Drinking water treatment
residual (water purification stations) increased
growth of tomatoes (Xie and kurosawa, 2016).
Dayton and Basta (2001), bold gourds (Kakuta et
al., 2003) and strawberries (Ohta et al.,, 2011).
New reclaimed areas in Egypt are mostly sand
soil and usually deficient in organic matter and
poor in plant nutrients (Abdel-Wahab et al., 2003).
Due to the intensive farming, Egypt is known as a
heavy consumer of chemical fertilizers. The
coincident application of organic manures is
frequently recommended firstly for improving
biological, physical and chemical properties of soll
and secondary to get high and clean agricultural
yield produced free from undesirable high doses

of heavy metals and other pollutants. NPK from
organic sources can be used as sole source or as
a substitute for inorganic fertilizers (Citation).
Integrated action of both chemical and organic
fertilizers increased the vyield of groundnuts
(Subrahmaniayn et al., 2000). The composting
process significantly changes the physiochemical
properties (bulk density, pH, nitrogen, phosphorus
ratio, total carbon, carbon: nitrogen ratio, total
nitrogen content and plant available nitrogen) of
organic wastes (Citation). Nitrogen mineralization
is controlled by compost properties including
organic carbon content, C: N, total nitrogen and
plant available nitrogen, soil moisture, microbial
activity, and soil texture (Eghball et al., 2002;
Agehara and Warncke, 2005 and Cabrera et al.,
2005). The application of organic amendments to
soils has been shown to increase soil phosphorus
content and plant available phosphorus (Eghball
et al., 2004).

The objectives of this research were to study
the role of fertilizers (mineral, organic and bio)
and/or drinking water purification residuals on
growth and some chemical parameters of peanut
(Arachis hypogaea L.) plants grown in sandy soil.

MATERIALS AND METHODS

Two field experiments were conducted during
the successive summer seasons of 2015 and
2016at private from in Wadi El-Natroon, EIl-
Beheira Governorate, and Egypt. The mechanical
and chemical analysis of the experimental soil
was done according the method described by
Jackson (1973) and is shown in Table (1).

Peanut (Arachis hypogaea L.) cv. Gerally
seeds was sown on 28 April in the first season
(2015) and 4 May in the second season (2016),
then grown in rows under drip irrigation system
with GR drippers, 30 cm between drippers and the
distance between each his were 20 cm and 60 cm
between Routs. Plants were thinned to one plant
per hill. Each plot included four rows, 10 meter per
each; the plot size was 2.4 m x 10 m.

The experimental treatments were conducted
as follows:

T1: (Control; 100% NPK mineral fertilizer [60kg N,
45kg P,0 and 50kg K,O per faddan] added as soil

application).
T,: (Biofertilizers with Bacillus magisterium, as
phosphate  dissolving  bacterium, Bacillus

cerulean, as potassium realizing bacterium and
Bacillus polymerase, as a N, fixing bacterium
were applied as seed inoculation and soil
application, at rate 400g /faddan).

Bioscience Research, 2018 volume 15(1): 74-80 75



Mahrous et al.,

The role of fertilizers and/or rouba on growth of peanut

T3: (Compost, added as soil application at rat 12
ton/faddan).

T, :( Rouba wastes; the residues of drinking water
purification), as rate 20 m*/faddan).

Ts: (50% NPK mineral fertilizer+biofertilizer).

Te: (50% NPK mineral fertilizer+compost).

T7: (50% NPK mineral fertilizer+rouba).

Tg: (50%NPK mineral fertilizer + biofertilizer +
compost + rouba).

Compost was obtained from Al-Sadat factory,
10™ of Ramadan city, Egypt. The main chemical
and biological properties are shown in Table (2).
Compost and rouba were applied as soil
application during soil preparation before planting.
The main properties of rouba are shown in Table
(3).The NPK fertilizers were added in the slow
realize fertilizer from 20/15/15 NPK, as a soll
application before planting. Strain of bacteria was
kindly obtained from Dep. of Agriculture Microbial,

Chemical analysis

Soil, rouba and compost properties were
determined according to (Piper, 1950 and Peg et
al., 1982).The seed cured protein percentage and
oil percentage in seed was determined according
to (AOAC, 2000).

Statistical analysis

All data were subjected to statically analysis by
the technique of analysis of variance of the
randomized complete block design with three
replications. The least significant difference (LSD)
test at probability level of 5% was used to
determine the statistical differences between
means when the F value was significant (Steel et
al., 1997).

Table (2): The physical and chemical analysis
of the compost used in 2015 and 2016
seasons.

Agriculture Research Center, Giza. Characterization 1" season | 2" season
At harvesting (150 days after sowing) samples . (2015) (2016)
of ten guarded plants were taken from each plot to a”. t e”s'tyE gtmo/) 601 614
measure the following characters:  pod HO'S ure content (%) 82539 82;14
number/plant, pod weight/plant, seed weight/plant, Ec @smy 5'5 5 3
shelling percentage and weight of 100 seed. Organic matter (%) 33'96 34 >
Whole plants in each plot (24m2) were harvested Ash 7'8 76
to determine pod and seed yields/plot (kg/faddan) Total nitrogen (%) 114 111
then it was converted to faddan to determine Ammonium nitrogen 47 42
weight of pod and seed yields (ton/faddan). (ppm)
Table (1): Physical and chemical properties of Nitrate - -
the experimental soil during 2015 and 2016 gvt’:lor%‘;r(‘)(ppm) BE 18
SeasonS' = d Total phosphorus 0:58 0:59
Analysis 1”season 2% season (%)
Physical analysis: (2019) (2016) Total potassium (%) 1.11 1.09
Sand : 85.9 863 Nematode (warm) N?Ie N?Ie
Silt 12.2 121 Weed (seed) Nile Nile
Clay 1.9 1.6 Total E-Coli Nile Nile
Texture | Sandy Sandy Table (3): Analysis of rouba (drinking water
_ Chemical analysis: residues purification) in 2015 and 2016
Total nitrogen(mg/kg) 58 50
Phosphorus(ppm) 9 6 SiaST)n_S. S Maxi imit
Potassium(ppm) 155 168 nalysis 2012&502816 aximum fmi
Calcium (ppm) 1457 1622 Color materials (%) | Nil | Nil No color
Magnesium (ppm) 98 112 Sold 1180 | 1175 1200
Manganese (ppm) 41 10 materials(mg/L)
Sulfur (ppm) 12 24 pH 73 72 86
Boron (ppm) 1.11 1.11 v v -
Copper (ppm) ) ) NH; (mgi/L) 019 | 0.18 0.5
Iron (ppm) 33 82 NOs (mg /L) 25 29 30
;"i‘r’"g’t(’s;r’;‘;m(ppm) 01'084 01'082 Fe (mg/L) 0.196 | 0.188 | No more 1.0
pH 8.7 8.7 Zn (mg/L) 0.79 0.85 No more 1.0
; - Mn (mg/L) 0.16 0.20 No more0.5
Eg d(irSnT Tg;?n) 1%235 222 Cl (mg/L) 039 | 032 1.0
Total CaCos (%) <1 20 Pb (mg/m°) Nil Nil No more 300
T : Cd(mg/m°®) Nil Nil No more 20
Organic matter (%) 0.8 1.3 Ni (mg/m?) Nl Nl No more 90
Cr (mg/m°) Nil Nil No more 400
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RESULTS AND DISCUSSION

Results in Table (4) revealed that the No. of
pod/plant in both seasons (2015 and 2016). Ts
show the most effective treatment in increasing
the No. of pod/plant with a significant effect (p
<0.05) as compared to all treatments except T in
season 2015. Meanwhile, in season 2016 there
was a significant effect (p <0.05) between Tg as
compared to all treatments except T, and T,
(Table 1). Tg increased pod yield/plant in both
seasons (2015 and 2016), with a significant effect
(p <0.05) as compared to T, and Tz and non-
significant effect as compared to T4, T4, Ts, T and
T; in season 2015. While, in seasons 2016, Tg
increased significantly (p <0.05) as compared to
T,, T3, Ts and Tg and without significant effect as
compared to T, and T, (Table 1). The increasing
in pod vyield /plant may be due to the gradually
increasing in number of pod/ plant. Tg increased
the seed yield/plant in both seasons (2015 and
2016). Meanwhile in season 2015 there was a
significant effect (p <0.05) between Tg as
compared to T,, Tz and T, (Table 1). Also,
Teinduced no significant effect (p <0.05) as
compared to Ty, Ts, Tg and T;. But in season
2016, there was a significant effect (p <0.05)
between Tg as compared to all treatments except
with T, (Table 1).These results in general are in
agreement with those obtained by Basta et al.,
2000; Mahmoud and Elbroudy, 2009; Hyde and
Morris, 2004 and Xie and Kurosawa, 2016.

The results in Table (5) reported that, Tg
increased the chelling percentage in both seasons
(2015 and 2016). Also, in season 2015 there was
a significant effect (p <0.05) between Tg as
compared to T,, T3, T4 and Ts and non-significant
effect as compared to T, Tg and T, (Table 5).
Meanwhile, in season 2016 there was no
significant effect between Tg as compared with all
treatments (Table 5). The increase in shelling
percentage may be attributed to the considerable
increase in number of pods, pod and seed
yields/plant in both seasons. Tg increased 100
seed weight in season 2015 (Table 5). However
there was a significant effect (p <0.05) of T as
compared to T, and Tz and a non-significant effect
(p <0.05) as compared with Ty, T4, Ts and Tg
(Table 5). Tg increased 100 seed weight in season
2016 (Table 5), with a significant effect (p <0.05)
as compared to all treatments except T, and T,

(Table 5). Increasing 100-seed weight was
generally associated with increased shelling
percentage. These results are in general

accordance with those obtained by Mahrous et al.,

2015; Xie and Kurosawa, 2016; Kakuta et al.,
2003 and Ohta et al., 2011.

The results in Table (6) showed that, Tg
increased total pod yield in both seasons (2015
and 2016). Tg showed a significant effect (p <0.05)
as compared with all treatments except T, and T,
in both season (2015 and 2016). Such increase
may be due to the increase in number and yield of
pods/plant, as well as, weight of 100 seed. The
results in Table (6) showed that, Tg increased
seed yield in both seasons (2015 and 2016). Tg
induced a significant effect (p <0.05) as compared
with all treatments except T4, Tg and T, in both
seasons (2015 and 2016). These results are in
harmony with those recorded by Basta et al.,
2000; Kakuat et al., 2003; Hyde and Morris, 2004;
Mahmoud and Elbroudy, 2009 and Xie and
Kurosawa, 2016. Increasing the availability and
supplying of nutrients or to its indirect effects by
modifying soil physical properties that can
improve the root environment, increase plant
uptake of nutrients and consequently stimulate
plant growth. The results are in agreement with
those obtained by Eghball et al.,, 2004; Agehara
and Warncke, 2005; Cabrera et al., 2005 and
Mabhrous et al., 2015.

The results in Table (7) showed that, T8 in
season 2015 increased significantly (p <0.05) the
seed oil percentage as compared with all
treatments except T, and T. But in seasons 2016,
T, increased the seed oil percentage significantly
(p £0.05) as compared with all treatments except
with T4, Tg and Tg(Table 6).

The results in Table (7) showed that, Tg in
season 2015 increased significantly (p <0.05) the
seed protein percentage as compared with all
treatments except with Ts, T and T;. But in
seasons 2016, T, has a non-significant effect (p
<0.05) with all treatments except with T, (Table
6).These results in general agreed with those
obtained by Hyde and Morris, 2004; Mahmoud
and Elbaroudy, 2009 and Xie et al., 2015;
Mahrous et al., 2015 and Xie and Kurosawa,
2016, who found that, using compost and/or
mineral fertilizer increase plant growth and quality.
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Table (4): Effect of different treatments on number of pod/plant, pod yield/plant (g) and seed
yield/plant (g) of peanut, in 2015 and 2016 seasons.

Treatments No. of pod/plant Pod yield/plant (g) Seed yield/plant (g)
2015 2016 2015 2016 2015 2016
T, 38.33 54.48 60.97 98.92 30.77 72.60
T, 29.53 38.6 55.65 68.31 23.82 66.32
Ts 32.28 42.28 55.95 75.37 27.97 68.80
T, 35.00 44.25 60.00 99.30 27.86 73.35
Ts 34.75 47.38 63.15 81.65 28.77 71.25
Ts 36.35 50.45 62.33 86.58 29.95 72.57
T, 41.53 56.03 61.82 91.85 32.32 76.17
Ts 43.50 61.48 63.82 101.52 33.15 78.13
LSDsg, 2.67 9.09 3.74 4.48 2.48 4.72

Table (5): Effect of different treatments on shelling percentage and weight of 100 seed (g) in 2015
and 2016 seasons.

Table 6.Effect of different treatments on pod yield (ton/ fad) and seed yield (ton/fad) of peanut in

Treatment Shelling (%) Weight of 100 seed (g)

2015 2016 2015 2016
T 69.25 70.6 58.58 82.6
T, 64.65 | 71.35 53.15 71.65
Ts 67.68 | 72.05 53.45 73.85
Ty 68.10 | 72.00 57.50 78.32
Ts 68.33 | 72.10 56.95 76.45
Te 69.15 | 72.10 59.83 77.97
T, 69.85 | 72.73 58.68 83.50
Tg 70.35 | 73.52 58.73 83.60
LSDsy, 3.16 3.01 3.52 4.77

2015 and 2016 seasons.

Treatments | Pod yield (ton fad™) | Seed yield(ton fad™)
2015 2016 2015 2016
Ty 2.47 2.49 1.71 1.81
T, 2.10 1.98 1.37 1.39
T3 2.21 2.15 1.5 1.53
T, 2.31 2.32 1.57 1.67
Ts 2.34 2.22 1.60 1.64
Te 2.37 2.44 1.68 1.76
T, 2.48 2.54 1.64 1.85
Tg 2.60 2.61 1.83 1.92
LSDsg, 0.18 0.13 0.21 0.17

Table 7.Effect of different treatments on oil and protein percentage of peanut seedin 2015 and
2016 seasons.

Treatments Seed oil (%) Seed protein (%)

2015 2016 2015 2016
Ty 49.97 47.25 25.63 23.83
T, 41.36 40.67 24.53 23.18
T3 43.65 43.48 24.43 23.48
T4 44.88 44.96 25.38 23.86
Ts 45.18 44.60 26.13 23.50
Ts 48.05 45.70 26.21 23.80
T7 50.8 47.33 26.21 24.35
Ts 51.96 46.50 26.83 24.17
LSDsu 3.60 2.23 0.86 0.71
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CONCLUSION

The results indicated that Tg induced superior
plant in most of the growth and chemical
characteristics (No. of pod/plant, pod yield/plant,
seed yield/plant, shelling percentage, weight of
100 seed, total pod yield, total seed vyield, oil and
protein percentage of seed) of the peanut plants.
Therefore, we can use Tg (50% NPK mineral
fertilizer+biofertilizer+compost+rouba) as a safe
alternatives and cheap in agricultural practices for
its advantages that contribute to improve
productivity, quality and producing safe crop, in
addition to preserve the environment.

CONFLICT OF INTEREST
The present study was performed in absence of
any conflict of interest.

ACKNOWLEGEMENT
The author would thank all participants and their
parents.

AUTHOR CONTRIBUTIONS
All authors contributed equally in all parts of this
study.

Copyrights: © 2017 @ author (s).

This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.

REFERENCES

Abdalla, A.A.; M.A.EL-Howeity and A.H. Desoky
(2009). Response of peanut crop cultivated
in newly reclaimed soil to inoculation with
plant growth promoting Rhizobacteria.
Minufiya J. Agric. Res., 34(6): 2281-2304.

Abdel-Wahab, A.F.; A.H.M. Biomy and W.M.
Elfrghal (2003). Effect of some natural soil
amendments on biological nitrogen fixation,
growth and green yield of pea plants grown
on sandy soils.Fayouim J. Agric. Res.
Environ., 17: 47- 54.

Agehara, S. and D.D. Warncke (2005). Soll
moisture and temperature effects on nitrogen
sources. Soil Sic. Soc. Am. J., 69: 1844-
1855.

A.O.A.C. (2000). Official Methods of analysis of
A.O.A.C. International 17" the edition by
Horvitz, W. Suite (ed), 2 (41): 66-68.

Basta, N.T.; R. Zupanic and E.A. Dayton (2000).
Evaluating soil tests to predicate Bermuda
grass growth in drinking water treatment
residuals with phosphorus fertilizer. J.
Environ. QUAL.ZO: 2007-2012.

Blackshaw, R.E. (2005). Nitrogen Fertilizer,
Manure, and Compost Effects on Weed
Growth and Competition with Spring Wheat.
Agronomy Journal, 97(6)1612-1621.

Cabrera, M.L.; D.E. Kissel and M.F. Vigil (2005).

Nitrogen  mineralization  from  organic
residues.Res. opportunities. J. Environ.
Qual., 34: 75-79.

Dayton, E.A. and N.T.Basta (2001).

Characterization of drinking water treatment
residuals for use as a soil substitute. Water
Environ. Res., 73(1): 52-57.

Doran, J. (1995). Building soil quality. In:
Proceedings of the 1995 Conservation
Workshop on Opportunities and Challenges
in Sustainable Agriculture. Red Dear, Alta,

Canada, Alberta Tillage Conservation
Society and Alberta Agriculture
Conservation, development Branch, 151-
158.

Drinkwater, L.E.; D.K. Letournean; F. Workneh;
A.H.C. van Bruggen; C. Shennan (1995).

Fundamental differences between
conventional and organic tomato
agroecosystems in California. Ecological

application. 5:1098-1112.

Eghball, B.; B.J. Wienhold; J.E. Gilley and R.A.
Eigenberg (2002). Mineralization of manure
nutrients. J. Soil Water Cones, 57: 470 - 473.

Eghball, B.; D. Ginting and J.E. Gilley (2004).
Residual effects of manure and compost
applications on corn production and soil
properties. Agron. J., 96: 442-447.

El-Kramany, M.F.; A.B. Amany; F.M. Manal, and
M.O. Kabesh (2007). Utilization of bio-
fertilizers in field crops production. 16-
Groundnut vyield, its components and seeds
content as affected by partial replacement of
chemical fertilizers by bio-organic fertilizers.
J. Applied Sci. Res., 3(1): 25-29.

FAO (2015). Food and Agriculture organization of
the United Nations. Gives country briefs.
Htt:/faostate.feo.org/site/567/default.aspx#a
ncor.

Hyde, J.E. and T.E. Morris (2004). Phosphorus
Availability from Phosphorus — Amended
Water Treatment Residual. Comm. Soil Sci.

Bioscience Research, 2018 volume 15(1): 74-80 79


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Mahrous et al.,

The role of fertilizers and/or rouba on growth of peanut

Plant Anal., 35(7&8): 1033-1046.

Jackson, M.L. (1973). Soil chemical analysis.
Prentice Hall of India Pvt. Ltd., New Delhi,
498 pp.

Kakuta, S.; H. Sto; K.O sheman; T. Maruo and H.
Kobai (2003). Effect of composting with bark
amendment on nitrogen and manganese
content in water clarifier sludge.Host. Res.,
2(1): 9-13.

Mahmoud, E.K. and A.A. Elbaroudy (2009).
Reducing bio-availability of some heavy
metals in a contaminated soil using rice
straw compost and water treatment
residuals. Alex. J. Agric. Res., 54(3): 111-
117.

Mahrous, N.M.; S.A. Safina; H.H. Abotaleb and
S.M. EL-Behlak (2015). Integrated use of
organic, inorganic and Bio fertilizer on yield
and quality of two peanut (Arches hypogea
L.) cultivars in sandy saline soil. Amer.
Eurasian Agric. Environ. Sci., 15(6): 1067-

1074.
Nasr-Allah, A.E.; F.AAA. Osman and K.G.
Solomon (1998).Effect  of increased

phosphorus, potassium or sulfur application
in their different combinations with organic
fertilizer on vyield, yield components and
chemical composition of peanut in a newly
reclaimed sand soil. Zigzag J. Agric. Res.,
25(3): 557-579.

O-Connor, G.A.; H.A. Elliott and P. Lu, (2002).
Characterizing water treatment residuals
phosphorus retention. Proc. Soil cruor sci.
sock Fla., 61: 67-73.

Ohta, K.; T. Kitaura and A. Hisashige (2011).
Phosphoric acid is a determinant fertilizer on
the growth of strawberry runner plants grown
by pressure dehydrated cake as the pot soil.
Bulletin of the Kanagawa Agricultural
Technology Center, 154: 1-17.

Peg, A.L.; R.H. Miller and D.R. Keeney (1982).
Method of soil Analysis. 1lI-Chemical and
Microbiological  properties  soil ~ Amer.
Madison Wisconsin, USA.

Piper, C.S. (1950). Soil and plant analysis. First
ed. Interscience Publishers Inc., New York,
PP. 30-229.

Razali, M.; Y.Q. Zhao and M. Brllen
(2007).Effectiveness of a drinking water
treatment sludge in removing different
phosphorus species from aqueous solution.
Separation and Purification Technology, 55:
300-306.

Shaban, SH.A.; N.M. Abo-Hagaza; N.M. Mahrous
and M.H. Abd El-Hameed (2009). Effect of

planting date, hill-spacing and harvest dates
on yield and quality of the new released
peanut cultivar Giza 6. Egypt .J. Agron., 31(
1) : 39-54.

Steel, R.G.D.; J.H. Torri and D.A. Dickey (1997).
Principles and Procedures of Statistics: A
Biometrical Approach, 3" ed., McGraw-Hill,
New York. 666p.

Subrahmaniyan, K.; P. Kalaiseluen; G. Maniekam
and N. Arulmozhi (2000). Response of
confectionery groundnut cultivar to organic
and inorganic fertilizers. Crop Res. Hisar, 19:
207-209.

Verma, A. (1995). Ecophysiology and application
of Arbuscular Mycorrizal fungi in arid soil In
Mycorrhiza, edited by a Varma and B Hock.
Springer-Verlag, Berlin. 561-591.

Xie, Y. and K. Kurosawa (2016). Physicochemical
properties of water treatment residuals
generated from different water purification
plants and the growth of vegetables using
these residuals as a plant growing medium.
J. Fac. Agri. Kyushu Univ., 61 (2): 267-272.

Xie, Y.; M. Malswnoto and K. Kurosawla (2015).
Physicochemical properties of plant growing
medium  comprising  water treatment
residuals amended wit composted bark. Intrl.
J. Plant soil Sic., 4(1): 80-86.

Bioscience Research, 2018 volume 15(1): 74-80 80



