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Introduction

OSSIBILITIES of partial or complete substitution of mineral fertilizer via bio and organic

fertilizers were evaluated for improving the characteristics of sesame seed yield and
oil yield, also contributing to decrease environmental pollution. The two experiments were
implemented in the two summer seasons of 2015 and 2016 at the Agricultural Experimental
and Research Station, Faculty of Agriculture, Cairo University. The experimental design was
a randomized complete block design with seven treatments. Sesame was tested under three
types of fertilizers i.e., 33, 50, and 100% mineral, compost, and 100% bioformulations. Results
revealed that the treatment of 100% compost attained the highest values of number of plants
ha! (119.80 thousands ha''), seed yield plant! (15.37g), biological yield (5721.00kg ha™), also
gave the highest significant values of seed yield (1544.00kg ha') and oil yield (865.60kg ha™');
however, the treatment of 100% bioformulations in combination with 50% mineral recorded
maximum values of plant height (135.33cm), fruiting zone length (81.06cm), number of seeds
plant’ (3880.68), seed index (4.61g) and produced a maximum significant value of number of
capsules plant” (77.06) in both seasons. While, the treatment of 100% bioformulations mixed
with 50% compost attained the highest value of seed oil percentage (59.03%), whereas all
treatments did not significant effect on the fatty acids composition when compared with the
control treatment (100% mineral) in both seasons. It can be concluded that the mineral fertilizer
was completely replaced via 100% compost and partially replaced by 100% bioformulations
with 50% mineral recorded the best results in both seasons.
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content of vitamin E (Shasmitha, 2015), calcium,

phosphorus, (Patel et al., 2014), and potassium

Sesame plant is an important oilseed crop and it is
belonging to the family Pedaliaceae (Anilakumar
et al., 2010; Noorka et al., 2011; Boghdady et al.,
2012 and Shaban et al., 2012). Its oil has a stable
chemical construction and rarely exposed to
oxidation process under the hot climate conditions
(Anilakumar et al., 2010). It has ability to tolerate
drought (Jan et al., 2014 and Hamza & Abd El-
Salam, 2015) and it has not capability to tolerate
higher water levels than its needs, which may
cause root infections. It has a high proportion of
both edible oil (42-54%) and protein (22-25%) (Ali
& Jan, 2014). Its seeds contain 80% of unsaturated
fatty acids in the oil (Mahrous et al., 2015), as
well as some of vitamins and minerals like a high

(Mabhrous et al., 2015).

Nitrogen is the main nutrient (Noorkaetal.,2011
and Motaka et al., 2016 b) for many vital processes
such as proteins, nucleic acids (Ohyama, 2010),
protoplasm and (chlorophyll is playing a vital role
in both phases of vegetative and reproductive of the
crop growth) (Blal et al., 2012, 2013 and Ahmed
et al., 2015). Phosphorus can increase the density
and proliferation of the root for getting water and
nutrients that results in an increase in the growth
and yield of the traits, hence ensuring further seed
yield (Mahrous et al., 2015). Potassium is the main
nutrient for many biochemical and physiological
processes, which can impact on the growth and
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metabolism of the plant (Wang et al., 2013). Abdel-
Galil & Abdel-Ghany (2014) found that increasing
N-levels from 107.1 to 178.5kg of ammonium
nitrate ha' on Shandaweel-3 cv. significantly
increased plant height, number of capsules plant”,
seed index, seed yield plant’, and seed yield ha™.
Additionally, Deepthi et al. (2018) noticed that the
addition of 50kg N: 25kg P: 25kg K ha! produced
the highest values of number of capsules plant”,
number of seeds capsule’, test weight (1000 seed
weight), and attained the highest significant value
of seed yield ha'in a sandy loam soil.

Bio and organic fertilizers are inexpensive
nutrients source, which can be used as an
alternative to mineral fertilizer and enhance the
crop productivity; also, the organic fertilization
can increase the organic carbon and induce the
microorganism’s activity for providing nutrients
as nitrogen and phosphorus in the soil (Abdullahi
et al., 2013). Aghili et al. (2015) pointed out that
the addition of 10ton compost ha' resulted in an
improve in plant height and harvest index in a silt
loam soil. While, Debnath et al. (2007) found that
the inoculation by Azotobacter attained the highest
significant value of 1000-seed weight. Moreover,
Sabannavar & Lakshman (2008 and 2011) noticed
that the interaction of the two varieties viz.,, DS 1
and E 8 x the inoculation of Glomus fasciculatum
(Thax. sensu Gerd.) Gerd. (Gf), Azotobacter
chroococcum (Ac) and Pseudomonas fluorescens
(Pf) or the interaction of TSES 1 variety x the
inoculation of Gf, Ac and Pf or the interaction of
TSES 4 variety X the inoculation of Acaulospora
laevis, Ac and Pf significantly increased number of
capsules plant! in a sandy loam soil.

Whereas, Eifediyi et al. (2017) found that
the combination of 100 or 200kg NPK ha + the
addition of 3 or 4ton neem seed cake ha' attained
maximum values of number of capsules plant’,
seed yield plant! and seed yield ha'. However,
Shakeri et al. (2016) noticed that the interaction
of the PGPR inoculation viz., Azotobacter
chroococcum, Azotobacter agillis, Azospirillum
brasilense, and Azospirillum lipoferum % 25kg of
urea ha' produced more seed yield ha' than the
addition of 50kg of urea ha™ individually, also the
combination of PGPR and two N-rates i.e., 25 and
50kg urea ha resulted in an increase in oil yield and
significantly increased unsaturated fatty acids viz.,
oleic and linoleic acids in a sandy clay loam soil.
While, Jahan et al. (2012 and 2013 b) stated that
the combination of the inoculation by Azotobacter

Egypt. J. Agron. 41, No.2 (2019)

sp., Azospirillum sp., Bacillus sp., Pseudomonas
sp. and Thiobacillus spp. + the two cover crops
viz., Lathyrus sp. and Trifolium resopinatum
significantly influenced number of seeds plant’,
seed weight plant”, harvest index, biological yield
and seed yield. Whereas, Babajide (2014) indicated
that the inoculation of Azospirillum lipoferum in
combination with 75% green Tithonia diversifolia
and 25% urea significantly increased plant height,
number of capsules plant, weight of 1000 seeds,
seed oil content (63.80%) and total seed yield in a
sandy loam soil.

Mineral fertilizers are expensive, not easily
available and increasing its doses about plant
needs lead to environmental pollution. In Egypt,
the production of the local edible oil is inadequate
(Hamza, 2010) and it represent 10% of the
consumption (Noorka et al., 2011). Therefore,
the objectives of this study were for improving
the characteristics of sesame seed yield and oil
yield, also contributing to decrease environmental
pollution by evaluating the possibilities of partial
or complete substitution of mineral fertilizer via
bio and organic fertilizers.

Materials and Methods

Experimental site

The two experiments were implemented in
the two summer seasons of 2015 and 2016 at the
Agricultural Experimental and Research Station,
Faculty of Agriculture, Cairo University, Egypt.
The Egyptian cultivar Shandweel-3 was used.
Physical and chemical properties of compost are
shown in Table 1. While, physical and chemical
properties of soil before the planting day are shown
in Table 2.

Physical and chemical analysis methods of soil and
compost

Moisture content

Organic material samples were oven dried at
70°C, but soil samples were oven dried at 105°C to
a constant weight. The difference between the fresh
and corresponding dry weight equals the moisture
content, which was calculated as a percentage for
each material according to APHA (1989).

The pH value

It was directly measured in the (1: 5) soil: water
suspensions and in (1: 10) compost: water mixture
using a pH glass electrode of Orion Expandable ion
analyzer EA 920.
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TABLE 1. Average values of physical and chemical
properties of compost in 2015 and
2016 seasons.

Parameter Value
Bulk density (kg m™) 538
Moisture content (%) 33
pH 7.44
Electrical conductivity EC (dS m™) 4.44
Total nitrogen (%) 1.19
Ammoniacal nitrogen - NH," (ppm) 383
Nitrate nitrogen - NO," Nil
Organic matter (%) 39.65
Organic carbon (%) 22.99
Ash (%) 60.35
C: N ratio 1:19.32
Total phosphorus (P,0,) (%) 1.09
Total potassium (%) 0.53
Weed seeds Nil
Nematodes Nil

Electrical conductivity measurements

Run in a suspension of (1: 5) soil: water or (1:
10) compost: water determined by Richards (1954)
using EC meter, ICM model 71150.

Organic matter content of compost and soil

Compost was determined by glowing the
dried samples at 550°C to a constant weight as
recommended in APHA (1989). From the values
of organic matter, the quantity of organic carbon
percentage was calculated by multiplying by 0.58.

While, soil was determined by the determination
of total carbon (C%) according to the method of
Hesse (1971) and multiplying the result by 1.724.

Total nitrogen

In dry compost or soil samples were determined
by micro-Kjeldahl method as recommended by
Jackson (1973 a).

Total phosphorus

Acid solutions of the digested soil or compost
materials were used for determination of total
phosphorus contents as described by APHA (1989).

Total potassium

Digested solutions of soil or compost materials
were used for the determination of total potassium
using flame-photometric method according to
APHA (1989).

Available nitrogen (ammoniacal and nitrate-N)

Nitrogen forms in compost materials were
determined according to the methods outline by
Page et al. (1982) as follows: Soluble nitrogen
forms viz., ammonia and nitrate were extracted
from the soil or compost samples in KCI solutions
and distilled in the presence of MgO for extracting
NH,, meanwhile NO, were extracted by running the
distillation process another time in the presence of
MgO and Devarda alloy. In both steps, the evolved
ammonia was collected in 4% H,BO, using a mixed
indicator of methyl red and bromocresol green and
titrated against 0.05N H,SO, solution.

TABLE 2. Average values of physical and chemical properties of soil sample before the planting day in 2015 and

2016 seasons.

Physical properties Chemical properties

Coarse sand (%) 6.48 pH 7.85

§ _§ Fine sand (%) 12.01 Electrical conductivity EC (dS m™) 1.34

é ;2 Silt (%) 39.00 Total nitrogen (%) 0.05

E % Clay (%) 42.51 Total phosphorus (%) 0.32

Textural class Clay Total potassium (%) 0.18
Bulk density (g cm?) 1.42 Available nitrogen (mg kg™) 80.50
Total porosity (%) 46.41 Available phosphorus (mg kg™) 26.80
Hydraulic conductivity (cm h) 0.80 Available potassium (mg kg!) 169.0
Field capacity (%) 27.12 Available iron (mg kg™) 13.27

Wilting point (%) 13.04 Available manganese (mg kg™) 8.39

Available water (%) 14.08 Available zinc (mg kg™) 7.58

Available copper (mg kg™) 3.15

Organic matter content (%) 1.32
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Available phosphorus

Soil available P was obtained by the method
introduced by Olsen et al. (1954). About 10g of
soil samples or 5g of compost were extracted
with 100ml 0.5M NaHCO, (pH 8.5) and 5ml
aliquot of the extract was analyzed for soluble
phosphorus. The concentration of phosphorus
in compost materials or soil was determined
colourimetrically according to Troug & Mayer
(1949) at a wave length of 660nm and calculated
as ppm.

Available potassium

Compost materials or soil were extracted with
a normal solution of ammonium acetate (pH 7) in
ratio of 1: 2.5 (soil/solution, W/V) and determined
by Chapman & Pratt (1961). Soluble potassium
concentration in the filtrate was estimated using a
flame photometer (Corning 410).

Available iron (mg kg™'), available manganese
(mg kg™), available zinc (mg kg') and available
copper (mg kg') in soil were determined
according to Jackson (1973 b).

Physical analysis methods of soil

Particle size distribution was determined
by the method of Day (1965). Bulk density (g
cm?) was determined by using paraffin wax
method according to Dewis & Freitas (1970).
Total porosity (%) was determined by Vomocil
(1965) method. Hydraulic conductivity (cm hr')
was carried out according to Klute (1965). Field
capacity (%), wilting point (%) and available
water (%) were determined by Peters (1965).

Treatments

The treatments were T = 100% of mineral
(control treatment) (M), T,= 100% of compost
(C), T,= 100% of bioformulations (B), T,= 50%
of mineral in interaction with 50% of compost,
T.=100% of bioformulations in combination with
50% of mineral, T= 100% of bioformulations
mixed with 50% of compost and T.= 100% of
bioformulations combined with 33% of compost
and 33% of mineral.

Agricultural practices

Sesame seeds were obtained from Oil Crops
Research Department, Field Crops Research
Institute (FCRI), Agricultural Research Center
(ARC) and sown in hills by hand on the 17" July
in both seasons. The distance between each hill
was 20cm. Approximately 164.7g of the seeds
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were soaked with bioformulations i.e., 200ml
of biofertile bioformulation viz., Azospirillum
brasilense, Azotobacter chroococcum, Bacillus
polymyxa,  Enterobacter agglomerans and
Pseudomonas putida in combination with 200ml
of biocontrol bioformulation viz., Bacillus
polymyxa, Bacillus macerans, Bacillus circulans,
and  Enterobacter  agglomerans  provided
from Environmental Studies and Research
Unit (ESRU), Department of Agricultural
Microbiology, Faculty of Agriculture, Cairo
University, Egypt for an hour before the planting.
While, compost rates of green manure source
i.e., 3.17, 4.8, and 9.6ton ha! were obtained from
Beni Suef compost company and added on the
same day of the planting. Sesame seedlings were
also sprayed with 1L of biofertile bioformulation:
7L of the irrigation water and 1L of biocontrol
bioformulation: 7L of the irrigation water as a
foliar treatment at 8 to 10 AM on the 22" day of
the planting. In the early bloom phase after 34
days of the planting day the mineral fertilizers viz.,
ammonium nitrate (33.5% NH, NO,) i.e., 94.56:
143.28: 286.56kg ha'!, single superphosphate
(15.5% P,0,) i.e., 153.29: 232.27: 464.52kg ha',
and potassium sulfate (48% K O) i.e., 79.2: 120:
240kg ha'! were applied on the seedlings, as well
as the seedlings were thinned to two seedlings
per hill to avoid the competition between the
plants directly after the mineral fertilization on
the same day. The two experiments were irrigated
by flooding irrigation after 17, 34, 50 and 83 days
of the planting day. Weeds were controlled by
hand and hoeing after 13, 32, and 43 days of the
planting day. Finally, the crop was harvested after
112 days of the planting day when 80 to 90% of
the leaves and capsules turned to yellow.

Studied traits

Three plants were randomly taken from the
two central ridges of each plot at the harvest to
measure the following traits:

Yield components

Number of plants ha’, plant height (cm),
fruiting zone length (cm), number of fruiting
nodes plant, number of capsules plant!, number
of seeds capsule!, number of seeds plant’, seed
yield plant' (g) and seed index (g).

Yields
Biological yield (kg ha'), seed yield (kg ha),
oil yield (kg ha'), and harvest index (%).
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Oil quality

Seed oil percentage was determined
according to A.O.A.C. (2012). Furthermore, fatty
acids composition were analyzed on two phases
viz., the oil extraction of sesame seeds according
to A.O.A.C. (2012) and gas chromatography
analysis of fatty acids according to ISO 12966-2
(2011).

Experimental design

Arandomized complete block design (RCBD)
with three replications was used. The experiment
consisted of 21 plots for each season. Each plot
consisted of 4 ridges, 0.60 meters apart, and 3
meters long (7.2m?).

Statistical analysis

Test of normality distribution was carried
out according to Shapiro & Wilk (1965) method,
by using SPSS v. 17.0 (2008) software package.
Additionally, data were tested for validation of
assumptions underlying the combined analysis
of variance by separately analyzing of each
season and then combined analysis across the
two seasons was performed if homogeneity
(Bartlet test) was insignificant. Estimates of LSD
5% were calculated to test the significance of
differences among means according to Snedecor
& Cochran (1994).

Results and Discussion

Analysis of variance

Results in Table 3 indicate that significant
difference existed in seed index (g) and highly
significant difference for the rest of studied
traits, except number of seeds plant™ and harvest
index (%). Mean squares due to the treatments X
seasons interaction showed significant difference
in biological yield (kg ha™') and highly significant
difference for the rest of studied traits, except
fruiting zone length (cm), number of seeds
plant™!, seed index (g), harvest index (%) and seed
oil percentage.

Yield components

All treatments did significant effect on yield
components and yields, also the treatment of
100% of compost and the treatment of 100%
of bioformulations in combination with 50% of
mineral were the best treatments, whereas the
treatment of 100% of bioformulations was the
worst treatment in both seasons.

TABLE 3. Mean squares from combined analysis of variance of randomized complete block design for some traits of sesame plant under the effect of bio, organic, and

mineral fertilizers on yield components, yields and oil quality in 2015 and 2016 seasons.
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Number of plants ha' and seed yield plant”(g)

Results in Table 4 show that the treatment
of 100% of compost gave maximum values of
number of plants ha' (119.80 thousands ha') and
seed yield plant’ (15.37g), but the treatment of
100% of bioformulations gave minimum values
of number of plants ha' (67.33 thousands ha-
") and seed yield plant’ (8.61g) with significant
difference between them in both seasons. It could
be due to the high content of ammoniacal nitrogen
- NH4" (383ppm), organic matter (39.65%) and
organic carbon (22.99%) in compost. This result
is in accordance with those obtained by Ndor et
al. (2015) who noticed that the rates of 0, 5, and
10ton sawdust biochar ha, as well as 0, 5, and
10ton rice husk biochar ha'! significantly impacted
seed weight plant™ in a sandy loam soil. Moreover,
Eifediyi et al. (2017) found that the addition of
3ton neem seed cake ha' attained a maximum
value of seed yield plant!. On the other hand,
Jadhav et al. (2015) found that the inoculation via
600g Azotobacter chroococcum and Pseudomonas
striata 3kg! of seeds gave the highest value of seed
yield plant! in a clay soil. Furthermore, Subash &
Rafath (2016) noticed that the bacterial inoculum
of Azospirillum gave a maximum value of seed
yield plant! followed by the bacterial inoculum of
Azotobacter.

Plant height (cm), fruiting zone length (cm),
number of capsules plant’ and number of seeds
plant’

Results in Table 4 clear that the treatment of
100% of bioformulations in combination with 50%
of mineral recorded the highest values of plant
height (135.33cm), fruiting zone length (81.06cm),
number of seeds plant' (3880.68), and recorded
the highest significant value of number of capsules
plant! (77.06), but the treatment of 100% of
bioformulations recorded the least values of plant
height (111.00cm), fruiting zone length (63.39cm),
number of seeds plant! (2284.77) and number of
capsules plant' (48.83) with significant difference
between them in both seasons. This result is in
parallel with those obtained by Boghdady et al.
(2012) who found that the interaction of 50, 100 and
200kg ammonium sulfate with 50, 100 and 200kg
calcium superphosphate fed! x the inoculation of
10g Azotobacter sp., Azospirillum sp. and Bacillus
megaterium var. phosphaticum kg' seeds resulted
in an improve in number of seeds plant’in a clay
loam soil. Additionally, Hafiz & El-Bramawy
(2012) and Aziz et al. (2016) observed that the
combination of the inoculated seeds by Bacillus
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megatherium var. phosphaticum + 76kg calcium
superphosphate ha™' significantly increased plant
height, fruiting zone length, and number of capsules
plant! in a sandy soil. Moreover, Wayase et al.
(2014) observed that the interaction of 30kg urea:
60kg DAP ha'! x the inoculation of Azotobacter
and PSB produced a maximum value of number
of seeds plant” in a loam soil. Furthermore, Omer
& Abd-Elnaby (2017) found that the combination
of the inoculated seeds via Alcaligenes faecalis
and Pseudomonas geniculate + the different
concentration of 1 and 2% KCI significantly
increased plant height and number of capsules
plant! in a clay soil under saline conditions. On
the other hand, Subash & Rafath (2016) noticed
that the bacterial inoculum of Azospirillum gave
a maximum value of plant height and number of
capsules plant! followed by the bacterial inoculum
of Azotobacter. Additionally, Asl (2017) observed
that the combination of 108 Azospirillum with
Azotobacter ml! bacterial inoculums + phosphate
solubilizing bacteria, Pseudomonas putida and
Bacillus lentus bacterial inoculums significantly
impacted plant height and number of capsules
plant! in a loam soil.

Number of fruiting nodes plant’

Results in Table 4 indicate that the treatment of
100% of bioformulations combined with 33% of
compost and 33% of mineral attained a maximum
value (38.72), but the treatment of 100% of
bioformulations mixed with 50% of compost
attained a minimum value (28.58) with significant
difference between them in both seasons.

Number of seeds capsule™

Results in Table 4 show that the treatment
of 50% of mineral in interaction with 50% of
compost produced the highest value (59.00),
but the treatment of 100% of bioformulations in
combination with 50% of mineral produced the
least value (44.35) with significant difference
between them in both seasons. This result is in
harmony with that obtained by Shankaretal. (2015)
who pointed out that the two foliar treatments
of seaweed extract i.e., 5, 7.5, 10 and 15% of
Kappaphycus with Gracilaria in combination
with 80kg urea: 40kg single superphosphate: 40kg
muriate of potash ha' resulted in an improve in
number of seeds capsule’. On the other hand,
Boghdady et al. (2012) found that the interaction
of 50, 100, and 200kg ammonium sulfate with 50,
100 and 200kg calcium superphosphate fed! x the
inoculation of 10g Azotobacter sp., Azospirillum
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sp. and Bacillus megaterium var. phosphaticum
kg' seeds resulted in an improve in number of
seeds capsule! in a clay loam soil. Moreover,
Wayase et al. (2014) observed that the interaction
of 30kg urea: 60kg DAP ha' x the inoculation of
Azotobacter and PSB produced a maximum value
of number of seeds capsule™ in a loam soil.

Seed index (g)

Results in Table 4 clear that the treatment of
100% of bioformulations in combination with
50% of mineral gave a maximum value (4.61g),
but the treatment of 100% of bioformulations
mixed with 50% of compost gave a minimum
value (4.14g) with significant difference between
them in both seasons. This result is in accordance
with those obtained by Boghdady et al. (2012)
who found that the interaction of 50, 100 and
200kg ammonium sulfate with 50, 100 and 200kg
calcium superphosphate fed' x the inoculation
of 10g Azotobacter sp., Azospirillum sp. and
Bacillus megaterium var. phosphaticum kg seeds
resulted in an improve in weight of 1000 seeds
of Shandaweel-3 cultivar under clay loam soil
conditions. Furthermore, Mahrous et al. (2015)
found that the addition of 60kg ammonium sulfate:
30kg single superphosphate: 50kg potassium sulfate
fed! combined with Bacillus polymyxa, Bacillus
megaterium, Bacillus circulans and Pseudomonas
fluorescens produced a maximum value of 1000-
seed weight in the first season under clay loam soil
conditions.

Yields

Biological yield (kg ha'), seed yield (kg ha’),
and oil yield (kg ha™')

Results in Table 5 indicate that the treatment
of 100% of compost recorded the highest value of
biological yield (5721.00kg ha™'), also recorded the
highest significant values of seed yield (1544.00kg
ha') and oil yield (865.60kg ha'"), but the treatment
of 100% of bioformulations recorded the least
values of biological yield (2723.00kg ha'), seed
yield (763.30kg ha'), and oil yield (432.40kg ha
") with significant difference between them in
both seasons. It could be due to the high content
of ammoniacal nitrogen - NH4" (383ppm), organic
matter (39.65%) and organic carbon (22.99%) in
compost. Thisresultis in parallel with those obtained
by Abdel-Sabour & Abo El-Seoud (1996) who
observed that the combination of the two organic
wastes of compost viz., biosolids + water hyacinth
significantly increased oil yield in a sandy soil.
Additionally, Atia et al. (2014) mentioned that the

interaction of 10ton compost fed' and 1.5g humic
acid L' produced a maximum value of oil yield in
a loamy sand soil. Moreover, Teame et al. (2017)
found that the addition of 10ton Sudan grass ha’
achieved amaximum value of seed yieldha'inaclay
soil. Furthermore, Parewa et al. (2018) concluded
that the combination of 10ton FYM and 2ton green
leaves of neem plant significantly increased seed
yield ha'. On the other hand, Hasanpour et al.
(2012) pointed out that the inoculation of PGPR
viz., Azospirillum spp., Pseudomonas fluorescens,
and Bacillus subtilis significantly increased 10%
of oil yield. Additionally, Maheshwari et al. (2012)
mentioned that the inoculated seeds via Azotobacter
chroococcum (TRA2) significantly increased seed
yield ha' and oil yield ha'in a sandy loam soil.
Moreover, Jahan et al. (2013 a) concluded that the
inoculation of Azotobacter sp., Azospirillum sp.,
Bacillus sp. and Pseudomonas sp. gave a maximum
value of biological yield ha' in a sandy clay loam
soil. Furthermore, Ahmed et al. (2015) found that
the inoculation of 350kg bio-NP fertilizer viz., B.
polymyxa, Azotobacter spp., 3g/100kg boron active,
200g/100kg P,O,, 4000g/100kg calcium and bio-
stimulator fed' significantly increased biological
yield fed'. Additionally, Jadhav et al. (2015)
found that the inoculation via 600g Azotobacter
chroococcum and Pseudomonas striata 3kg' of
seeds gave the highest value of seed yield ha' in
a clay soil.

Harvest Index (%)

Results in Table 5 show that the treatment of
100% of bioformulations attained a maximum
value (27.64%), but the treatment of 50% of
mineral in interaction with 50% of compost attained
a minimum value (23.56%) with significant
difference between them in both seasons. This
result is in harmony with those obtained by Jahan et
al. (2013 a) who concluded that the inoculation via
Thiobacillus spp., Bacillus sp. and Pseudomonas
sp. recorded a maximum value of harvest index in a
sandy clay loam soil. Moreover, Jadhav et al. (2015)
found that the inoculation via 600g Azotobacter
chroococcum and Pseudomonas striata 3kg' of
seeds gave the highest value of harvest index in a
clay soil. On the other hand, Motaka et al. (2016
a) observed that the interaction of 50% RDN via
urea x 50% RDN via vermicompost significantly
increased harvest index. Furthermore, Teshome
(2016) concluded that the addition of Ston FYM
ha'!, 60kg urea ha' and 30kg DAP ha' together
attained the highest value of harvest index in a clay
loam soil.

Egypt. J. Agron. 41, No.2 (2019)



HEBA AHMED LABIB et al.

140

() %E€ x (D) %EE x (8) %00T ="L PUe () %08 x () %001 =" “(IN) %08 x (&) %001 ="L (D) %0S x (A) %0S ="1 (&) suonemuuiojorg =" 1 “(0) 1s0dwon =°1 ‘() [eroury ='L

07z SLO 6%°0 €8°0 61'1 ¥9°0 850 960 a8ejueo1ad [10 paag
Fa91'8S F4£0°6S Fu88'LS F529°1S FaqlL9S F2S0'9S F.88'%S Tenb 10
. 08’1 1L°0 950 08’1 6L'1 €L°0 86'1 N
JSOAIR
L9¢ FobL'€T FwS6'ST F0£97 F495'€T FH9'LT 06697 F68'ST (%) xapuy isarter
8599 LT 965 $9°L6 €79 8I'1S ean
. ey 3 AA I
0L7zel F401'199 44085 195 F405°9€9 F40L°029 .00 TEh +.09°598 F400°€69 (e 5) PRIS 110
LOOTIF 76'0L 16'26 01681 16T11 1788 LTTET
. ey 3 Q1K P9
OtLte w009V 1T Fr0b' 156 24009601 F400°2021 F40€€9L F.007ST 40010921 (-2 53) proté pass
01098 €9°6T¢ 18°79¢€ 6T €Y 00°L09 €1°9¢¢ L6'0LT 79°06¢€ (1-ey 3y) proIf [esrsoforg
F40098LY F,00°S0LE F200'661F F00'S00S F400°€7LT F400°17LS Fq:00° LLSY SPPIX
(% 9)"as 1 ‘L ‘L L L L ‘L 'L sjudUBAL],
:SUOSEIS 9] (7 Pue SO ul Aypenb [10 pue SPAIA SWIBSIS UO SIIZI[I)IJ) [BIUIW pue drues.ao ‘oiq jo yedwy 'S F19VL
(N %E€ x (D) %EE x (8) %00T ="L PUe () %08 x () %001 ="1 “(IN) %0S x (&) %001 ="L (D) %0S x (A) %0S ="L (&) suoneuiojorg =*1 ‘() 1s0dwon =°1 ‘() [e1oury ='L
€1°0 LO0 600 600 600 010 710

: 3) xopur paa
s1e0 FOb b PP =I9Y FSTY Foab b ¥ Foar0b F8SY (3) xapuy paag

$9°0 €L°0 €T or'1 8I'T vl SO’

: 3) ,auerd praik pao
80°¢ FITPI Fo9F 01 FelTE1 FETST 198 FLEST FELEL (3) ueid praik pasg
L6l 00°'8€Y 66'L0S L5999 6€°€6T €5°SLE Trore 6T Ts Jueyd spo9s Jo 10qunN

Fql8'168C Fq69'101€ F.89°088€ Fobb PSES FoLLH8TT Fq:06°880€ FqZ0'6SEE
be v0'C 6v'C LT €y oLl 11 87T opnsdeo $pods Jo 1aquInN
Fpubb SP FpfESP FSE WY 9065 Fol 0O Foql €05 Ful0'FS
06°L WL 68 rs'g vLY L&Y pse L€ yued sopnsde Jo 1oquiny
F4L9'89 F.£8°65 F90°LL FLYLS FEY'SY Fpob9'9S F2qTL'T9
o TS LTS v0'C €T €0y 8L'C LT1 Juerd
FTLSE 8587 FES6T F2490°67 F2E8'TE Fe8T HE F8T € sopou Suniny jo sequinN
i 1 e o e e oy ! (w0) g w0z sy
Fp2a80°0L FoqtP ¥ CL F90°18 FpolC'L9 F6£°€9 Fqu8L'SL Fqe0S'SL
€1'C 60°€ S€'9 96T 0€'s 65°C ¥$'T

: wo) JY3Iay jue
9L T8 €T Fp8T911 FELESET Fpo611T1 F00'T11 F280°LTT 8L VT (o) yBray el
o6, 69'S6YT 9L°L9EL 9%'68€9 99°878S €106 LT¥H89 6T°€H09 (0001) -2y syueld Jo 1oquinN

+00'L6 FE8'L8 +00'9L F0€901 FHEC'LY 08611 F00H11 TS)UPUOAI0) PPIA
(% 9)"as1 ‘L °L L 'L ‘L ‘L 'L SYUdUNEAAL,

*SUOSEIS 9T()7 PUE STOT Ul Suduodurod pPRIA dJWIesds Uo SIIZINI9J [eIdUI pue dIuedio ‘oiq jo oedw] ' FTIVL

Egypt. J. Agron. 41, No.2 (2019)



141

BIO AND ORGANIC FERTILIZERS AS AN ALTERNATIVE TO CONVENTIONAL ...

Oil quality

All treatments did significant influence on seed
oil percentage, as well as the treatment of 100%
of bioformulations mixed with 50% of compost
was the best treatment, but the treatment of 50%
of mineral in interaction with 50% of compost
was the worst treatment for seed oil percentage
in both seasons. However, all treatments did not
significant impact on the fatty acids composition
in the oil when compared with the control
treatment (100% of mineral) in both seasons.

Seed oil percentage

Results in Table 5 clear that the treatment
of 100% of bioformulations mixed with 50% of
compost produced the highest value (59.03%),
but the treatment of 50% of mineral in interaction
with 50% of compost produced the least value
(51.62%) with significant difference between
them in both seasons. This result is in accordance
with those obtained by Shaban et al. (2012)
who noticed that the interaction of the organic
materials i.e., 5mg compost fed', 200L compost
tea fed! and Skg humic acid fed' x the strain of
PGPR viz., Azospirillum brasilense significantly
increased seed oil content of Shandaweel-3 cv. in
a sandy loam soil. Additionally, Jahan et al. (2012
and 2013 b) found that the combination of the
inoculation by Azotobacter sp., Azospirillum sp.,
Bacillus sp., Pseudomonas sp. and Thiobacillus
spp. + the two cover crops viz., Lathyrus sp. and
Trifolium resopinatum produced a maximum value
of seed oil content. On the other hand, Motaka et
al. (2016 a) found that the combination of 50%
RDN via urea + 50% RDN via vermicompost
recorded a maximum value of seed oil content.
Moreover, Teshome (2016) observed that the
addition of Ston FYM ha', 60kg urea ha' and
30kg DAP ha' together produced a maximum
value (60.36%) of seed oil content of Abasena var.
in a clay loam soil.

Fatty acids composition

Data in Table 6 show the effect of bio, organic,
and mineral fertilizers on fatty acids composition
of sesame cultivar Shandaweel-3. The fatty
acids in sesame oil is ranging from medium
chain of fatty acids (C14-C16) to long chain
of fatty acids (C18-C22). Sesame oil contain
monounsaturated fatty acids (40.23%) in the
first season and (39.64%) in the second season,
but polyunsaturated fatty acids (45.50%) in the
first season and (46.29%) in the second season.
The main saturated fatty acids are palmitic acid

(8.74%) in the first season and (8.81%) in the
second season, as well as stearic acid (4.75%) in
the first season and (4.63%) in the second season.
While, the major unsaturated fatty acids are oleic
acid (39.87%) in the first season and (39.32%) in
the second season, linoleic acid (45.16%) in the
first season and (46.01%) in the second season,
also y-linolenic acid (an omega-6) (0.01%) in
the first season and below instrumental detection
limit (LOD) in the second season.

Results in Table 6 indicate that the treatment
of 100% of bioformulations mixed with 50%
of compost gave a maximum value of palmitic
acid (8.88%), but the treatment of 100% of
bioformulations in combination with 50% of
mineral gave a minimum value of palmitic acid
(8.54%) in the first season. While, the treatment
of 100% of mineral (control treatment) gave a
maximum value of palmitic acid (8.81%), but the
treatment of 100% of bioformulations combined
with 33% of compost and 33% of mineral gave
a minimum value of palmitic acid (8.68%) in the
second season. The treatment of 50% of mineral
in interaction with 50% of compost recorded
the highest value of oleic acid (41.15%), but the
treatment of 100% of bioformulations mixed
with 50% of compost recorded the least value
of oleic acid (38.32%) in the first season. On the
other hand, Salama et al. (2015) found that the
combination of photosynthetic bacteria, lactic
acid bacteria and yeast + fermented with plant
extracts + 4.5% Zn, 3% Fe and 1.5% Mn resulted
in an increase in 27% of oleic acid (18:1 - omega
9). Whereas, the treatment of 100% of mineral
(control treatment) recorded the highest value of
oleic acid (39.32%), but the treatment of 100%
of compost recorded the least value of oleic acid
(38.20%) in the second season. This result is in
parallel with that obtained by Ali et al. (2016) who
concluded that increasing N-rates up to 120kg N
ha' useful for the content of palmitic acid and
oleic acid in seeds in a silty clay loam soil.

Results in Table 6 show that the treatment
of 50% of mineral in interaction with 50% of
compost attained a maximum value of stearic
acid (4.80%) in the first season and (4.65%) in
the second season, but the treatment of 100% of
bioformulations mixed with 50% of compost
attained a minimum value of stearic acid (4.50%)
in the first season and (4.43%) in the second
season.
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Results in Table 6 clear that the treatment
of 100% of bioformulations mixed with 50% of
compost produced the highest value of linoleic acid
(46.72%) in the first season and (47.04%) in the
second season, but the treatment of 50% of mineral
in interaction with 50% of compost produced the
least value of linoleic acid (43.93%) in the first
season and (45.87%) in the second season. This
result is in harmony with that obtained by Salama
et al. (2015) who found that the combination of
photosynthetic bacteria, lactic acid bacteria, and
yeast + fermented with plant extracts + 4.5% Zn,
3% Fe and 1.5% Mn resulted in an increase in 33%
of linoleic acid (omega 6-18:2).

Results in Table 6 indicate that the treatment
of 100% of bioformulations mixed with 50% of
compost gave a maximum value of y-linolenic acid
(an omega-6) (0.13%), but the treatment of 100%
of mineral (control treatment) and the treatment
of 50% of mineral in interaction with 50% of
compost gave a minimum value of y-linolenic acid
(an omega-6) (0.01%) in the first season. While,
the treatment of 100% of bioformulations in
combination with 50% of mineral gave a maximum
value of y-linolenic acid (an omega-6) (0.11%),
but the treatment of 100% of bioformulations
mixed with 50% of compost gave a minimum
value of y-linolenic acid (an omega-6) (0.03%) in
the second season.

Conclusion

It can be concluded that the mineral fertilizer
was completely replaced via 100% of compost
attained the highest values of number of plants
ha' (119.80 thousands ha'), seed yield plant’!
(15.37g), biological yield (5721.00kg ha''), as well
as gave the highest significant values of seed yield
(1544.00kg ha') and oil yield (865.60kg ha') in
both seasons. However, it was partially replaced
by 100% of bioformulations in combination
with 50% of mineral gave maximum values of
plant height (135.33cm), fruiting zone length
(81.06cm), number of seeds plant” (3880.68), seed
index (4.61g) and recorded a maximum significant
value of number of capsules plant! (77.06) in
both seasons. While, the treatment of 100%
bioformulations mixed with 50% compost attained
the highest value of seed oil percentage (59.03%)
in both seasons. Whereas, all treatments did not
significant effect on the fatty acids composition
when compared with the control treatment (100%
of mineral) in both seasons.

References

A.0.A.C. (2012) Oils and fats. In: "Official Methods
of Analysis of AOAC International", Latimer, G.W.
(Ed.), Ch. 41. p. 1, 19" ed. Published by AOAC
International Suite 500, Gaithersburg, Mary Land,
USA.

Abdel-Galil, A.M. and Abdel-Ghany, R.E.A. (2014)
Effect of groundnut-sesame intercropping and
nitrogen fertilizer on yield, yield components and
infection of root-rot and wilt diseases. Int. J. Plant &
Soil Sci. 3(6), 623-643.

Abdel-Sabour, M.F. and Abo El-Seoud, M.A. (1996)
Effects of organic-waste compost addition on
sesame growth, yield and chemical composition.
Agric. Ecosystems and Environment, 60, 157-164.

Abdullahi, R., Sheriff, H.H. and Lihan, S. (2013) Combine
effect of bio-fertilizer and poultry manure on growth,
nutrients uptake and microbial population associated
with sesame (Sesamum indicum L.) in North-Eastern
Nigeria. J. Environmental Sci. Toxicology and Food
Technology, 5(5), 60-65.

Aghili, P, Sinaki, J.M. and Nourinia, A.A. (2015) The
effects of organic fertilizer and planting date on some
traits of sesame varieties. Int. J. Biosci. 6(5), 16-24.

Ahmed, A.G., Hassanein, M.S., Zaki, N.M., Khalifa,
RK.M. and Badr, E.A. (2015) Effect of bio-NP
fertilizer on yield, yield components and some
biochemical components of two sesame varieties.
Middle East J. Applied Sci. 5(3), 630-635.

Ali, S. and Jan, A. (2014) Sowing dates and nitrogen
levels effect on morpo-phenological traits of sesame
cultivars. J. Environ. and Earth Sci. 4(22), 155-160.

Ali, S., Jan, A., Zhikuan, J., Sohail, A., Tie, C., Ting,
W., Peng, Z., Manzoor, Ahmad, 1., Rahman, M.U.,
Xiaolong, R., Xiaoli, L. and Yue, X.Y. (2016)
Growth and fatty acid composition of sesame
(Sesamum indicum L.) genotypes as influence by
planting dates and nitrogen fertilization in semiarid
region of northwest, Pakistan. Russian Agri. Sci.
42(3-2), 224-229.

Anilakumar, J.R., Pal, A., khanum, F. and Bawa, A.S.
(2010) Nutritional, medicinal and industrial uses of
sesame (Sesamum indicum L.) seeds - An overview.
Agriculturae Conspectus Scientificus, 75(4), 159-
168.

Egypt. J. Agron. 41, No.2 (2019)



144

HEBA AHMED LABIB et al.

APHA. (1989) Standard methods for the examination
of water and wastewater. 17" ed. Am. Publ. Health
Assoc. Washington, D.C. p. 2672.

Asl, ANN. (2017) Effects of nitrogen and phosphate
biofertilizers on morphological and agronomic
characteristics of sesame (Sesamum indicum L.).
Open J. Ecology, 7(2), 101-111.

Atia, M.A., Shaban, K.A. and Sallam, A.M. (2014) Role
of humic, ascorbic acids with or without compost
to improve nutrients content, yield components and
seed quality of sesame. J. Soil Sci. and Agric. Eng.,
Mansoura Univ. 5(7), 1049-1066.

Aziz, S., Darrag, Q. and Khalil, O. (2016) Effect
of mineral and biofertilization of phosphorus
and foliar spraying with potassium on yield, its
attributes and seed quality of new sesame variety.
Int. Scholars J., 2(2), 015-020.

Babajide, P.A. (2014) Contributions of bio-organo-
chemical nutrient management approach to growth,
yield and phytochemical composition of sesame
(Sesamum indicum Linn.), under low fertile Alfisol
conditions. Int. J. Current Microbiology and App.
Sci. 3(8), 957-976.

Blal, A.E.H., Kamel, S.M., Mahfouz, H.M. and Abdl
El-Wahed, M.S. (2012) Impact of pollination and
fertilization on sesame production in the reclaimed
lands, Ismailia governorate, Egypt. J. Agric. Sci.
57(3), 121-133.

Blal, A.E.H., Kamel, S.M., Mahfouz, H.M. and
Said, M. (2013) Impact of opened, non opened
pollination and nitrogen fertilizer on sesame
production in the reclaimed lands, Ismailia
governorate, Egypt. Cercetari Agronomice in
Moldova, X LV 1 (3), 57-68.

Boghdady, M.S., Nassar, RM.A. and Ahmed, F.A.
(2012) Response of sesame plant (Sesamum
orientale L.) to treatment with mineral and bio-
fertilizers. Res. J. Agric. and Biological Sci. 8(2),
127-137.

Chapman, H.D. and Pratt, F.P. (1961) "Methods of
Analysis for Soils, Plants and Water". Univ.
of California, Division of Agriculture Science,
Riverside, California, USA. 309p.

Day, P.R. (1965) Particle fraction and particle-size
analysis. In: "Methods of Soil Analysis", Part 1,

Egypt. J. Agron. 41, No.2 (2019)

Physical and Mineralogical Properties, Including
Statistics of Measurement and Sampling. Black,
C.A., Evans, D.D., White, J.L., Ensminger, L.E.
and Clark, F.E. (Eds.), Ch.: 43. p. 552. Published by
Amer. Soc. Agron. Inc., Madison, Wisconsin, USA.

Debnath, S., Moharana, R.L. and Basu, A.K. (2007)
Evaluation of sesame (Sesamum indicum L.)
genotypes for its seed production potential as
influenced by bio-fertilizer. J. Crop and Weed, 3(2),
33-36.

Deepthi, C.H., Ramana, A.V., Rao, A.U. and Murthy,
P.G. (2018) Effect of soil and foliar applied
fertilizers on yield attributes and yield of rabi
sesame. J. Pharmacognosy and Phytochemistry,
7(4), 2824-2827.

Dewis, J. and Freitas, F. (1970) Physical and chemical
methods of soil and water analysis. Soil Bultin 10,
FAO, Rome.

Eifediyi, E.K., Ahamefule, H.E., Remison, S.U.,
Aliyu, T.H. and Akanbi, N. (2017) Effects of neem
seed cake and NPK fertilizer on the growth and
yield of sesame (Sesamum indicum L.). Cercetari
Agronomice in Moldova, L(2), 57-72.

Hafiz, S.I. and El-Bramawy, M.A.S. (2012) Response
of sesame (Sesamum indicum L.) to phosphorus
fertilization and spraying with potassium in newly
reclaimed sandy soils. Int. J. Agric. Sci. Res. 1(3),
034-040.

Hamza, M. (2010) Response of some promising safflower
genotypes to different nitrogen levels under modern
irrigation systems in newly reclaimed soils. Ph.D.
Thesis, Fac. Agri. Cairo Univ. Egypt. p. 1.

Hamza, M. and Abd El-Salam, R.M. (2015) Optimum
planting date for three sesame cultivars growing
under sandy soil conditions in Egypt. American-
Eurasian J. Agric. & Environ. Sci. 15(5), 868-877.

Hasanpour, R., Pirdashti, H., Esmaeili, M. and
Abbasian, A. (2012) Effect of plant growth
promoting rhizobacterial (PGPR) and nitrogen on
qualitative characteristics of sesame (Sesamum
indicum L.) cultivars. International Journal of
Agriculture and Crop Sciences, 4(11), 662-665.

Hesse, PR. (1971) "4 Text Book of Soil Chemical
Analysis". John Murry (Ed.) Ltd, 50 Albermarle
Street, London. 520p.



145

BIO AND ORGANIC FERTILIZERS AS AN ALTERNATIVE TO CONVENTIONAL ...

ISO 12966-2. (2011) Animal and vegetable fats and
oils - gas chromatography of fatty acid methyl ester,
Part 2, Preparation of methyl ester of fatty acids. 1%
ed. by ISO. pp. 2-4.

Jackson, M.L. (1973 a) "Soil Chemical Analysis". 2™
ed. Prentice-Hall, Englewood Califfs, New Jersey.
930p.

Jackson, M.L. (1973 b) Iron, manganese, copper, zinc,
molybdenum and cobalt determinations. In: "Soi/
Chemical Analysis", Ch. 15, pp. 388-415. Published
by Prentice-Hall of India, Private Limited, New
Delhi.

Jadhav, S.R., Naiknaware, M.D. and Pawar, G.R. (2015)
Effect of nitrogen, phosphorus and biofertilizers
on growth, yield and quality of summer Sesamum
(Sesamum indicum L.). Int. J. Tropical Agric.
33(2), 475-480.

Jahan, M., Amiri, M.B. and Jahan, A. (2012) Effect
of plant growth promoting rhizobacteria (PGPR)
on quantitative and qualitative characteristics of
Sesamum indicum L. in condition of cultivation of
cover crops. 13" Congress of the Int. Society for
Ethnopharmacology, Graz, Austria, September 2-6.
189p.

Jahan, M., Aryaee, M., Amiri, M.B. and Ehyaee, H.R.
(2013 b) The effect of plant growth promoting
rhizobacteria (PGPR) on quantitative and
qualitative characteristics of Sesamum indicum
L. with application of cover crops of Lathyrus sp.
and persian clover (7rifolium resopinatum L.). J.
Agroecology, 5(1), 85.

Jahan, M., Mabhallati, M.N., Amiri, M.B. and Ehyayi,
H.R. (2013 a) Radiation absorption and use
efficiency of sesame as affected by biofertilizers
inoculation in a low input cropping system.
Industrial Crops and Products, 43, 606-611.

Jan, A., Ali, S., Adail, M. and Khan, A. (2014) Growth
and yield components of sesame (Sesamum
indicum L.) as influenced by phosphorus levels
under different row spacing. J. Environ. and Earth
Sei. 4(22), 150-154.

Klute, A. (1965) Laboratory measurements of hydraulic
conductivity of saturated soil. In: "Methods of
Soil Analysis, Part 1, Physical and Mineralogical
Properties, Including Statistics of Measurement
and Sampling", Black, C.A., Evans, D.D., White,

J.L., Ensminger, L.E. and Clark, F.E. (Eds.), Ch. 13.
pp- 210-220. Published by Amer. Soc. Agron. Inc.,
Madison, Wisconsin, USA.

Maheshwari, D.K., Dubey, R.C., Aeron, A., Kumar,
B., Kumar, S., Tewari, S. and Arora, N.K. (2012)
Integrated approach for disease management
and growth enhancement of Sesamum indicum
L. utilizing Azotobacter chroococcum TRA2
and chemical fertilizer. World J. Microbiology
Biotechnology, 28(10), 3015-3024.

Mabhrous, N.M., Abu-Hagaza, N.M., Abotaleb, H.H. and
Fakhry, S.M.K. (2015) Enhancement of growth and
yield productivity of sesame plants by application
of some biological treatments. American-Eurasian
J. Agric. & Environ. Sci. 15(5), 903-912.

Motaka, G.N., Paramar, D.J., Kalola, A.D. and Sadhu,
A.C. (2016 a) Influence of integrated nutrient
management on yield, quality and soil status under
kharif sesame (Sesamum Indicum L.) - chickpea
(Cicer Arietinum L.) crop sequence under Middle
Gujarat condition. An Int. Quarterly J. Life Sci.
11(2), 1345-1350.

Motaka, G.N., Paramar, D.J. and Patel, J.S. (2016 b)
Response of sesame (Sesamum indicum L.) to
organic and inorganic sources of nitrogen in light
textured soils of semiarid Bhal region. An Int.
Quarterly J. Life Sci. 11(3), 1653-1658.

Ndor, E., Jayeoba, O.J. and Asadu, C.L.A. (2015)
Effect of biochar soil amendment on soil properties
and yield of sesame varieties in Lafia, Nigeria.
American J. Experimental Agric. 9(4), 1-8.

Noorka, [.R., Hafiz, S.I. and El-Bramawy, M.A.S.
(2011) Response of sesame to population densities
and nitrogen fertilization on newly reclaimed sandy
soils. Pak. J. Bot. 43(4), 1953-1958.

Ohyama, T. (2010) Nitrogen as a major essential element
of plants. 1% ed. by Ohyama, T. and Sueyoshi, K.
(Eds.). Nitrogen Assimilation in Plants, Research
Signpost 37/661 (2), Fort P.O. Trivandrum-695 023
Kerala, India Ch.: 1. pp. 1-18.

Olsen, S.R., Cole, O.V., Watanaba, F.S. and Deen,
A.L. (1954) Estimation of available phosphorus in
soils by extraction with sodium bicarbonate. U. S.

Department Agriculture Circulation No. p. 939.

Omer, A.M. and Abd-Elnaby, A.S. (2017) Effect of

Egypt. J. Agron. 41, No.2 (2019)



146

HEBA AHMED LABIB et al.

phosphate dissolving bacteria on physiological
behavior of some sesame cultivars under saline
conditions at Sahle Eltina- North Sinai. Alexandria
Sci. Exchange J. 38(4), 687-698.

Page, A.L., Miller, R.H. and Keeney, D.R. (1982)
"Methods of Soil Analysis Part 2". Soil Society
Amer. Madiso, Wisconsin, USA. 310p.

Parewa, H.P., Ram, M., Jain, L.K. and Chaudhary,
A. (2018) Residual effect of organic nutrient
management practices on growth and yield of
sesame (Sesamum indicum L.). Int. J. Chemical
Studies, 6(4), 2340-2342.

Patel, H.K., Patel, R.M., Desai, C.K. and Patel, H.B.
(2014) Response of summer Sesamum (Sesamum
indicum L.) to different spacings and levels of
nitrogen under north Gujarat condition. Int. J.
Agric. Sci. 10(1), 336-343.

Peters, D.B. (1965) Water availability. Black, C.A.,
Evans, D.D., White, J.L., Ensminger, L.E. and
Clark, F.E. (Eds). In: "Methods of Soil Analysis,
Part 1, Physical and Mineralogical Properties,
Including Statistics of Measurement and Sampling".
Ch. 19. pp. 279-285. Published by Amer. Soc.
Agron. Inc., Madison, Wisconsin, USA.

Richards, L.A. (1954) Diagnosis and improvement of
saline and alkali soil. The Pollination System of
Meliotus Species. Ecology Plant, 12, 383-394.

Sabannavar, S.J. and Lakshman, H.C. (2008)
Interactions between Azotobacter, Pseudomonas
and arbuscular mycorrhizal fungi on two varieties
of Sesamum indicum L. J. Agron. & Crop Sci.
194(6), 470-478.

Sabannavar, S.J.and Lakshman, H.C. (2011) Synergistic
interactions among Azotobacter, Pseudomonas,
and arbuscular mycorrhizal fungi on two varieties
of Sesamum indicum L. Communications in Soil
Sci. and Plant Analysis, 42(17), 2122-2133.

Salama, Z.A., Youssef, M.A., Taie, H.A. and El-Baz,
F.K. (2015) Increasing omega 6, omega 9 fatty
acids and oil contents in black sesame seed by
biofertilizer and micronutrients application. Int. J.
Pharm. Sci. Review and Res. 31(1), 256-261.

Shaban, K.A., Abd El-Kader, M.G. and Khalil, Z.M.

(2012) Effect of soil amendments on soil fertility
and sesame crop productivity under newly

Egypt. J. Agron. 41, No.2 (2019)

reclaimed soil conditions. Journal of Applied
Sciences Research, 8(3), 1568-1575.

Shakeri, E., Modarres-Sanavy, S.A.M., Dehaghi, M.A.,
Tabatabaei, S.A. and Moradi-Ghahderijani, M.
(2016) Improvement of yield, yield components
and oil quality in sesame (Sesamum indicum L.) by
N-fixing bacteria fertilizers and urea. Archives of
Agron. and Soil Sci. 62(4), 547-560.

Shankar, T., Malik, G.C., Banerjee, M. and Ghosh, A.
(2015) Effect of sea weed extracts on the growth,
yield attribute and nutrient uptake of sesame
(Sesamum indicum L.). Int. J. Bio-resource and
Stress Management, 6(3), 420-423.

Shapiro, S.S. and Wilk, M.B. (1965) Analysis of
variance test for normality (complete samples).
Biometrika, 52(3/4), 591-611.

Shasmitha, R. (2015) Health benefits of Sesamum
indicum: A short review. Asian J. Pharmaceutical
and Clinical Res. 8(6), 1-3.

Snedecor, G.W. and Cochran, W.G. (1994) "Statistical
Methods". 9" ed., Towa State Univ. Press, Ames,
Towa, USA.

SPSS Statistics 17.0 (2008) SPSS for windows. SPSS
Inc. 2008.

Subash, M. and Rafath, H. (2016) Effect of plant
growth promoters and biofertilizers on yield and
yield components of sesame (Sesamum indicum
L.). Life Sci. Archives (LSA), 2(4), 622-627.

Teame, G., Tsegay, A. and Abrha, B. (2017) Effect of
organic mulching on soil moisture, yield, and yield
contributing components of sesame (Sesamum
indicum L.). Int. J. Agron. 2017, 1-6.

Teshome, T. (2016) Effects of nitrogen, phosphorous
(inorganic fertilizers) and farm yard manure on
growth, yield, yield components and oil contents
of sesame (Sesamum indicum L.) at Assosa district,
Beneshangul Gumuze Region, Ethiopia. Nature
and Sci. 14(12), 19-28.

Troug, E. and Mayer, A.H. (1949) Improvements in the
denig’s colorimetric method for phosphorus and
arsenic. Indu. Eng. Chem. Anal. 1, 136-139.

Vomocil, J.A. (1965) Porosity. In: "Methods of Soil
Analysis, Part 1, Physical and Mineralogical



147

BIO AND ORGANIC FERTILIZERS AS AN ALTERNATIVE TO CONVENTIONAL ...

Properties, Including Statistics of Measurement Wayase, K.P., Thakur, B.D. and Bhalekar, M.D. (2014)
and Sampling", Black, C.A., Evans, D.D., White, Influence of chemical fertilizer and biofertilizer
J.L., Ensminger, L.E. and Clark, F.E. (Eds), Ch. application on yield contributing characters of
21. p. 300. Published by Amer. Soc. Agron. Inc., sesame. World J. Agric. Sci. 10(3), 91-94.
Madison, Wisconsin, USA.
(Received 23/3/2019;
Wang, M., Zheng, Q., Shen, Q. and Guo, S. (2013) The accepted 26/6 /2019)

critical role of potassium in plant stress response.
Int. J. Molecular Sci. 14(4), 7370-7390.

b ewjsasay plil) Jo galil sl juaall oS 4 glandl g4 guad) e
d o

raa B

Ould Al Lo b (D ube Lo dasa (D5 e dana (Dl daaf 4
bl ) ¢ a8 al) - 5 yalal) Laala - Llell A 5Y1 il yal) S - Bl 3 ) al) and)
daala Ao )5l &S - Ao )30 Ay sl cbiasSl) and®) ¢ pean - 55l - B el dasls - de) ) A

Ol & gumall 5 4 sl Baant) (B yha (ge Agiaal) 3aand KU 51 3 5ad) laiuY) cildlaia) a3
Crfinals (i 285 a5 ) gl S 3 sl LaS el 51 J seana 52l J sdans pailiad
BoalEl daala el )3l A4S e )5l gl 5 ladl) Aases 2016 52015 Cisall Gpans sall s
Dl el LR 5 el s e il siind) ALISY e Uil apanad oy il apenadll (IS
bioformulations ¢ 100% 5 < saSl) 5 Saeall 5 100% 550 33 o 53anY) (g &) il 43305
all 119.80) JuSelly i) sae (e pf e ciia i saeSl) 5o 100% Aslaall Of il & ekl
Culae | LS (17 )U8a 238 5721.00) o st sl Jsanall 5 (aa 15.37) b S 530 ¢ 55 5 (LS
OS (1S aaS 865.60) Cu i Jsanals (1S aaS 1544.00) 530 Jseanal & gine o e
Jsh (e ad ol s ianall dlandl (40 50% (I 4= bioformulations ¢ 100% Aeladl)
5,0 s s (3880.68) s JSI sl sae 5 (am 81.06) A el Aidaial) Jha s (e 135.33) i
ebaall ey s sall S (3 (77.06) s IS8 Y o) a0 (40 By gine Feadl o] canl 5 (a2 4.61)
8% 3 A (e A e cliia a0 50% ) ALY bioformulations ¢ 100%
Gl Al (abeal) S i e Lgina |l L 0K o) el as o 0o (B ¢(59.03%)
Jlaia¥) o Ui (Saps Gramsall SIS (8 (hanadl slawd) (g0 100%) s S Alalaally 4 jlaall,
O 100% ddasl 5o (Samall slawall S 3adl JlasiaY) 5 Cas saS (30 100% DA (e (Famall dlall ST

(G 3all OIS 8 il Juadl | slans hanall sbassl) (50 50% ) 43LaYUs bioformulations

aa - 5l o5 alal

Egypt. J. Agron. 41, No.2 (2019)



