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Abstract: Organic and bio-fertilizers have been identified as an alternative to chemical fertilizer to increase soil
fertility and crop production in sustainable farming. Worldwide attention in agricultural and nutritional science
is diverted to use organic and biofertilizers as alternatives to avoid external inorganic inputs. In this regard  an
attempt has  been  carried  out in new reclaimed sandy soil to  study  the  impact  of  organic  and bio-fertilizer
on caster bean plant under reduced inorganic fertilizers. To achieve the aforementioned objectives, a field
experiment was carried out at private farm in Tamiah, Faiyum Governorate, Egypt during summer season of 2012
to evaluate the impact of replacing part of inorganic fertilizer with organic one (chicken manure) and their
interactions in the absence or presence of inoculation with Cerealine on growth, photosynthetic pigments
content and productivity as well as oil content and its quality of castor bean. However, treatment 3/4
recommended N+5 m /faddan (one faddan = 0.42ha), chicken manure + Cerealine inoculant followed by3

treatment 1/2 recommended N+10 m /faddan, chicken manure + Cerealine inoculant recorded the highest values3

for most studied yield and yield components characters as well as the highest values for oil % and
consequently oil yield kg/faddan, indicating the enhancing effect of Cerealine inoculant on organic fertilization
with chicken manure. Meanwhile the highest content of crude protein, crude fiber and ash were recorded by
recommended N + Cerealine inoculant.

Key words: Castor bean  Chemical constituents  Chicken manure  Cerealine  Growth  Productivity

INTODUCTION industrial plant used to obtain raw material for thousands

Castor bean (Ricinus communis L.) has been widely marginal or degraded lands and offer additional
accepted as an agricultural solution for  all  subtropical environmental benefits, such as protection from soil
and tropical locations that addresses the need for erosion and nutrient leaching and improvement of soil
commercial crops with low impute costs and at the same properties [3].
time provides traditional  farming  with  a viable income The newly reclaimed sandy soil in Egypt is far less
from current non productive lands. It is an uncomplicated than the yielding ability of most cultivars. Such sandy
crop that requires little attention during its growing areas have poor fertility and fertilizers use efficiency.
periods, it is ideal to replant marginal lands to prevent Hence, such soils required a proper and justified
desertification and erosion [1]. Castor bean is a crop plant fertilization policy, applying organic and or bio-fertilizers
of commercial relevance since its oil is used for to such soils besides the usual fertilizers became
manufacturing surfactants, coatings, greases, fungistats, necessary. Addition of  organic materials of various
pharmaceuticals, cosmetics and many other products. origins to soil has been one of the most common
Most part of castor bean is grown in semiarid regions rehabilitation practices to improve soil physical properties
where salinity stress may affect germination and plant such as aggregation, water-holding capacity, hydraulic
growth intensively [2]. It is an important medicinal and conductivity and bulk density, the degree of compaction,

of compounds. It can be used as bioenergy crops in
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fertility and resistance to water and wind erosion [4]. efficiency  of  replacing  part  of the chemical fertilizer with
Furthermore it is generally accepted that the application chicken manure and biofertilizer inoculation with Cerealine
of organic fertilizers stimulates soil microbial activities [5]. for improving castor bean (Ricinus communis L.)
They added that reutilization of animal wastes reduce the productivity and quality in newly reclaimed sandy soils.
environment pollution, enrich the soils in organic matter
and improve the hygienic conditions of work and living MATERIALS AND METHODS
for the people in farms and surrounding area. Zebarth et
al. [6] found that, organic fertilizers can improve soil- A field experiment was carried out at private farm in
water-plant  relations through modifying bulk density, Tamiah, Faiyum Governorate, Egypt during the summer
total porosity, soil water relation and consequently, season of 2012 to evaluate the impact of replacing part of
increasing plant growth and its productivity. Moreover, mineral nitrogen with organic (chicken manure) and their
Evanylo et al. [7] stated that addition of organic manure interactions in the absence or presence of inoculation
to sandy soil enhance microbial activity and consequently with Cerealine (nitrogen fixing bacteria include
increasing their fertility and fertilizers use efficiency as a Azospirilum sp. strains) on castor bean plants (Ricinus
final goal. In addition, Badawy [8] found that applying communis L.). 
organic manure to sandy soils plays an important role for
improving soil media throughout modifying  the  pore Where the following treatments were implemented 
size  distribution and consequently the majority of soil
physical properties, i.e. bulk density, moisture constants, T : Control.
hydraulic conductivity, water consumptive use and water T : Recommended N.
use efficiency. T2: 3/4 recommended N + 5 m / faddan (one faddan

Bio-fertilizers as an alternative strategy to chemical =0.42ha) chicken manure.
fertilization, particularly in low input agricultural systems, T : 1/2 recommended N + 10 m / faddan chicken manure.
received more attention worldwide due to the fact that T : 1/4 recommended N + 15 m / faddan chicken manure.
they pose a long- lasting effect and if properly managed T : 20 m / faddan chicken manure. 
can out yield the recommended doses of chemical T : Cerealine inoculant
fertilizers [9]. Microbial inoculants or biofertilizers are an T : Recommended N + Cerealine inoculant.
important components help to nourish the crops through T : 3/4 recommended N + 5 m / faddan chicken manure
required nutrients. These microbes help to fix atmospheric + Cerealine inoculant.
nitrogen, solubilize and mobilize phosphorus, translocate T : 1/2 recommended N + 10 m  / faddan chicken manure
minor elements like zinc, copper, etc., to the plants, + Cerealine inoculant.
produce plant growth promoting hormones, vitamins and T : 1/4 recommended N + 15 m / faddan chicken manure
amino acids and control plant pathogenic fungi, thus + Cerealine inoculant.
helping to improve the soil health and increase crop T : Organic fertilizer 20 m / faddan chicken manure +
production. Cerealine (is a commercial bio-fertilizer) has Cerealine inoculant.
greater amounts of bacteria responsible for fixation of
nitrogen. Application of Cerealine achieved the following Physical  and  chemical  properties of the soil site (0-
merits, increasing the soil fertility, save N-fertilizers, 30 cm) were determined according to the standard
increasing the availability of various nutrients to plant methods undertaken by Black et al. [13] are shown in
absorption and led to improvement of plant growth and Table 1.
yield [10]. Moreover, many researchers reported that The experiment was laid in a randomized complete
using bio-fertilizers in addition to organic fertilizer led to block design with four replications. The plot area was 28
improvement of vegetative growth and productivity of m , have four rows with 1 m apart  and  7  m in long. Seeds
castor bean [11]. Kumar and Kanjana [12] added that, of castor bean (Ricinius communis L. cv. Balady) were
application of specific bacteria strains can enhance sown at distance of 1 m between hills on the mid of July.
nutrients availability and in turn encourage the vegetative At 21 days after sowing (DAS), plants were thinned to
growth and yields, accelerating the mineralization leave two plants/hill. Recommended phosphorus fertilizer
processes of organic and help nutrient release and in turn was added in the form of calcium super phosphate (15.5%
enhance utility values of organic matter content in soil. P O ) at the rate of 150 kg/faddan. Recommended nitrogen
Therefore, this study was undertaken to evaluate the fertilizer    was   added  at  the  rate  of  90  kg  N/faddan  in
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Table 1: Some physical and chemical characteristics of the experimental soil site.

Sand % Silt % Clay % Texture pH (1:2.5) EC (mmohs/cm) OM% Na  (mg/100 g) Available N (ppm) Available P (ppm) Available K (ppm)+

91.07 2.53 6.40 Sandy 8.10 0.81 0.77 37.90 14.00 8.99 25.00

Table 2: Characteristics of chicken manures. 

pH EC (dS/m) TN (g/kg) TC(g/kg) C/N P (g/kg) K (g/kg) Ca (g/kg) Mg (g/kg) Na (g/kg) Volatile solid

6.30 6.22 42.70 372.90 8.73 4.53 20.66 1.25 0.23 0.50 84.60

the form of ammonium nitrate (33.5% N) in two equal seed yield (kg/faddan), biological yield/faddan and
doses at thinning and two weeks later. Recommended harvest index. Seed oil content was determined by using
potassium fertilizer at the rate 48 Kg K O/faddan was Soxhlet apparatus and petroleum ether (40-60 C) as2

applied in the form of potassium sulphate (48% K O) at 35 solvent, then oil yield was calculated. Crude protein, fiber2

DAS. The specific dose of organic manure to each and ash contents were determined according to A.O.A.C.
treatment was added in form of chicken manure. Its [15].
chemical analysis is presented in Table 2. Seed
inoculation was carried out before sowing, where castor Statistical Analysis:  Data  collected  were subjected to
bean seeds were inoculated with Cerealine (Azospirillum the proper statistical analysis according the methods
spp.). All agronomic practices were followed as described by Snedecor and Cochran [16]. The treatments
recommended for castor bean plants production in this means were compared by using LSD test at 5% level of
district. After 75 DAS, plant samples were taken randomly probability.
from each treatment in the three replicates  to  determine
photosynthetic  pigments contents i.e. chlorophyll a, RESULTS and DISCUSSION
chlorophyll b and carotenoids (mg/g FW) according to
Von Wettstein [14]. Days to flowering  initiation  were Effect  of Different  Fertilization  Treatments  on  Yield
calculated for each treatment. At harvest, ten guarded and Yield Components: Significant variations in yield
plants were taken at random from each plot to determine parameters were detected (Table 3) i.e. plant height (cm),
plant height (cm), number of branches/plant,  number  of number of branches/plant, days to flowering initiation,
capsules/plant, seed weight (g/plant), 100-seed weight (g), number   of   capsules/plant,     seed     weight    (g/plant),

o

Table 3: Effect of different fertilizer treatments on yield of castor bean.

Number of Days to flowering Number of

Fertilizer treatments Plant height (cm) branches /plant initiation  capsules/ plant

Control 157.52 3.76 76.25 115.19

Recommendation N 189.29 5.19 82.20 162.33

3/4 Recom. N + 5 m / faddan chicken manure 187.44 5.05 82.00 157.643

1/2 Recom. N + 10 m / faddan chicken manure 182.30 4.91 79.30 153.113

1/4 Recom. N + 15 m / faddan chicken manure 179.76 4.58 78.50 141.983

20 m / faddan chicken manure 168.90 4.24 77.30 130.823

Cerealine inoculants 164.63 4.04 77.00 124.36

Recom. N + Cerealine inoculants 193.02 5.26 81.50 164.56

3/4 Recom. N + 5 m / faddan chicken manure + 3

Cerealine inoculants 191.72 5.41 81.30 169.43

1/2 Recom. N + 10 m / faddan chicken manure + 3

Cerealine inoculants 189.09 5.36 80.25 168.02

 1/4 Recom. N +15 m / faddan chicken manure + 3

Cerealine inoculants 175.11 4.78 80.20 148.68

Organic fertilizer 20 m / faddan chicken manure + 3

Cerealine inoculants 173.23 4.52 80.00 140.00

LSD 0.05 10.60 0.32 5.36 10.12
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Table 3: Continued

Seed yield Biological yield 

Fertilizer treatments 100 seeds weight (g) (kg/ faddan) (kg/ faddan) Harvest Index

Control 12.36 336.00 1069.36 0.239

Recommendation N 18.87 498.74 1601.22 0.237

3/4 Recom. N + 5 m / faddan chicken manure 18.52 490.00 1555.36 0.2403

1/2 Recom. N + 10 m / faddan chicken manure 17.23 457.73 1478.19 0.2363

1/4 Recom. N + 15 m / faddan chicken manure 15.25 408.28 1329.85 0.2353

20 m / faddan chicken manure 14.25 383.25 1254.75 0.2343

Cerealine inoculants 12.12 329.94 1194.36 0.216

Recom. N + Cerealine inoculants 19.27 508.67 1615.23 0.239

3/4 Recom. N + 5 m / faddan chicken manure + 3

Cerealine inoculants 20.13 530.31 1675.36 0.240

1/2 Recom. N + 10 m / faddan chicken manure + 3

Cerealine inoculants 19.35 510.75 1637.25 0.238

 1/4 Recom. N +15 m / faddan chicken manure + 3

Cerealine inoculants 17.88 474.00 1527.00 0.237

Organic fertilizer 20 m / faddan chicken manure + 3

Cerealine inoculants 15.32 410.00 1335.00 0.235

LSD 0.05 1.36 28.36 95.25 0.016

100-seed weight (g), seed yield/faddan, biological treatment of Azospirillum (50 g kg ), 25% N through
yield/faddan and harvest index. The treatment received FYM and phosphate solubilizing bacteria (25 kg ha )
3/4 recommended N + 5 m / faddan chicken manure + gave significantly higher seed yield of castor over 100%3

Cerealine inoculant recorded the highest values of number RDF and on par with 50% RDF + seed treatment of
of capsules/plant (169.43), seed weight/plant (121.85g), Azospirillum (50  g  kg   seed) + 25% N through FYM.
100-seed weight (20.13g), seed yield/faddan On the  other  hand,  Vani and Bheemaiah [22] reported
(530.31kg/faddan) biological yield/faddan (1675.36 that  application  of  increased  levels  of nitrogen
kg/faddan), while the recommended N + Cerealine increased the number of  spikes/plant in castor bean.
inoculant recorded the tallest plant and the recommended Furthermore, Reddy et al. [23] stated that application of
N  fertilizer recorded the  highest  value for  days to 100%   RDF    inorganic   recorded   significantly   higher
flowering  initiation. The  obtained  results are in harmony 100  seeds  weight  over  50%  RDF   under   irrigated
with  those  reported  by Patel et al.[11] and Kumar and castor bean,  this  treatment  recorded  significantly
Kanjana  [12].  In this concern, Bheemaiah et al. [17] higher 100 seed weight of castor with 100 kg N ha  as
conducted an experiment to study the effect  of  different compared to 50 kg N ha . Contrary to the above, the
levels of nitrogen application on the yield of castor bean. findings of Baby and Reddy [24] revealed that the
They noticed that there was significant increase in the influence of different levels of nitrogen and integrated
seed yield of castor with increased levels of nitrogen nutrient management practices on the 100 seeds weight of
application from 0 to 80 kg N ha . Mathukia and castor bean was found no significant. The mechanisms by1

Modhwadia [18] recorded significantly higher castor seed which Azospirillum spp. can exert a positive effect on
yield with the application of 100 kg N ha  over 30 kg N plant growth is probably composed of multiple effects1

ha  and control treatment. Similarly, Rao and including synthesis of phytohormones, N -fixation,1

Venkateshwarlu [19] reported that significantly higher nitrate  reductase activity and enhancing minerals uptake
seed yield of castor bean was recorded with application of [10].
60 kg N ha  and 90 kg N ha  over the control treatment. Inoculation the plants with Azospirillum could result1 1

Likewise, application of 80 Kg N ha  recorded in significant changes in various growth parameters, such1

significantly higher seed yield as compared to 40 Kg N as increase in plant productivity as well as establishment
ha  [20]. Moreover, Pooran et al. [21] stated that and maintenance of an effective symbiosis will allow1

application of 50% RDF in conjugation with seed maximum N  fixation, improve soil pH and soil fertility [25].
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Table 4: Effect of different fertilization treatment on some chemical constituents.

Fertilizer treatments Oil % Oil yield (kg/faddan) Crude protein % Crude fiber % Ash %

Control 42.02 141.19 17.66 2.66 3.22

Recommendation N 47.32 236.02 16.53 2.75 3.31

3/4 Recom. N + 5 m / faddan chicken manure 46.78 229.24 17.12 2.80 3.313

1/2 Recom. N + 10 m / faddan chicken manure 45.28 207.26 18.65 2.95 3.553

1/4 Recom. N + 15 m / faddan chicken manure 44.54 181.85 18.97 3.07 3.623

20 m / faddan chicken manure 43.36 166.18 19.68 3.25 3.873

Cerealine inoculants 43.03 141.97 18.65 3.21 3.73

Recom. N + Cerealine inoculants 47.69 242.58 19.98 3.33 3.89

3/4 Recom. N + 5 m / faddan chicken manure + 3

Cerealine inoculants 48.03 254.73 17.89 3.01 3.58

1/2 Recom. N + 10 m / faddan chicken manure + 3

Cerealine inoculants 47.98 245.06 18.54 3.14 3.71

 1/4 Recom. N +15 m / faddan chicken manure + 3

Cerealine inoculants 46.36 219.75 18.96 3.25 3.79

Organic fertilizer 20 m / faddan chicken manure + 3

Cerealine inoculants 45.20 185.32 18.99 3.15 3.80

LSD 0.05 3.54 0.32 1.35 0.19 0.22

Qureshi  et al. [26] showed that the beneficial effects of inoculants and followed by 1/2 recommended N + 10
the applied treatments might be due to their stimulation m /faddan, chicken manure + Cerealine inoculant while the
effect on number or weight of grain. They added, such control recorded the lowest values of oil percentage and
beneficial effects of the studied treatments were actually oil yield (4202 and 141.19 kg/faddan, respectively).
reflected on increasing yield of castor bean plants due to Meanwhile, the highest contents of crude protein, crude
the application of organic fertilizer which decreased the fiber and ash were recorded by Recommended N +
loss of soil moisture, enhanced soil water retention as well Cerealine inoculants (19.98, 3.33 3.89 % for contents of
as increased the ability rate of leaves for photosynthetic crude protein, crude fiber and ash, respectively) and
process, increased the grain filling intensity and followed by treatment 20 m / faddan, chicken manure
consequently increased the grain weight. These findings while the lowest values recorded by treatment
are in harmony with those obtained by Russo et al. [27]. recommended nitrogen fertilizer for crude protein content
In this concern, Amin [28] stated that, addition of organic (16.53 %) and the control treatment for crude fiber (2.66 %)
manure to sandy soil enhance microbial activity and and ash content (3.22 %). Similar results were obtained by
increase their ability to conserve fertigation and Baby and Reddy [24], who reported that oil content was
consequently increasing their fertility and fertilizers use not influenced significantly by the different nitrogen
efficiency as a final goal. Moreover, Amujoyegbe et al. levels in castor. On the other hand, Patel et al. [11] opined
[29] and Rizwan et al. [30] reported that application that Rabi castor bean grown on vertic ustrochrepts of
integrated chemical, organic and biological fertilizer South Gujarat registered significantly higher oil yield due
produce higher yield compared with application of any to application of 100 % RDN (80kg N  ha ) + bio-compost
treatment alone. On the other hand, Mia and Shamsuddin (5 t ha ) over the 100 %  RDN.  Similarly,  Kumar  and
[31] stated that, this increase might be attributed to Kanjana  [12] noticed that application of FYM (12.5 t ha )
changes in many metabolic, physiological processes and + Azospirillum (2 kg ha ) + Phosphobacteria (2 kg ha )
cell viability. to castor plants under irrigated conditions recorded

Effect of Different Fertilization Treatment on Some et al. [32] reported that oil content in the rainfed castor
Chemical Constituents: Date presented in Table 4 decreased with increase in N application from 0 to 120 kg
indicated that the highest values for oil % and ha . This increase in seed oil content in 3/4
consequently oil yield kg/faddan (48.03% and 254.73 recommended N + 5 m / faddan, chicken manure +
t/faddan, respectively) were recorded by3/4 recommended Cerealine inoculants treatment may be due to the
N fertilizer + 5 m / faddan, chicken manure + Cerealine favorable  condition caused by organic and biofertlizer on3
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1 1

significantly higher oil yield. Contrary to the above, Rao
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Fig. 1: Effect of different fertilization treatments on photosynthetic pigments content
(LSD 5%: Chl. a, 0.42 - Chl. b, 0.24 - Carotenoids, 0.29)

plant growth since chicken manure is excellent organic CONCLOSION
manure, as it contains high nitrogen, phosphorus,
potassium and other essential nutrients. In contrast to Nevertheless, the novel findings described here
mineral fertilizer, it adds organic matter to soil which represent  major  steps forward in achieving the
improves soil structure, nutrient retention, aeration, soil technically   challenging   goal   of   increasing  castor
moisture holding capacity and water infiltration [33]. bean productivity by reducing its dependence on the

Effect of Different Fertilization Treatments on system of nutrient supply can replace the existing one
Photosynthetic Pigments Content: Leaf chlorophyll and through the integration of effective microorganisms
carotenoids content was significantly higher in the inoculums along with organic/inorganic materials for
different fertilization treatments compared with the control optimum performance of castor bean should be
treatment (Fig.1). Treatment 3/4 recommended N + 5 m / encouraged as it is more valid for desert conditions. The3

faddan, chicken manure + Cerealine inoculant induced the combinations treatment of T  and T  could be
highest leaf chlorophyll and crotenoids content, while the recommended as alternative method for castor bean
least content obtained by control treatment. These results fertilization, where they had economic and safely
are in agreement with the previous findings obtained by advantages and preferable under the circumstance of
Tawfik and Gomaa [34]. Such stimulatory effect may be desert conditions of this experiment. Progressive
attributed to the promoting effect of organic and knowledge  of  this  area  may  bring benefits for using
biofertilizer on solubilizing and supplying plants with this technology. For commercialization, extensive
available nutrients and elements essential for chlorophyll optimization and comparative study of different
formation [29]. Moreover, the promotion effect of organic, combinations of manure and mineral fertilizers as well as
inorganic and biofertilizers on chlorophyll contents might biofertiler inoculation in other soil.
be attributed to the fact that N is a constituent of
chlorophyll molecule. Furthermore, nitrogen is the main REFERENCES
constituent of all amino acids in proteins and lipids that
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