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ABSTRACT

Two field experiments were conducted at the Experimental and Agric. Res. Center,
Fac. of Agric., Mansoura University during the two growing seasons 2012/2013 and
2013/2014 aiming at testing the possibility of partly replacing the costly and hazardous
chemical fertilizers with less costly and environment friendly organic and bio-fertilizers
to satisfy the fertilizer requirements of Sweet basil (Ocimum basilicum) plants. Results
indicated that organic and bio-fertilizers compensated for the omitted chemical
fertilizers. With omission of half dose of chemical fertilizers, the best herb fresh and
dry as well as essential oil yield were obtained when farmyard manure (FYM) at
30m*/fed was combined with the mixture of effective microorganisms (EM) bio-
fertilizer. Essential oil quality was maximum under the fertilizer regime which
combined FYM at 30m®fed with microbein and half dose of the chemical fertilizer
where linalool and methylchavicol percents were maximum. Based on the obtained
results, it could be concluded that half dose of the chemical fertilizers requirements of
sweet basil plants could be replaced by 30m*/fed FYM, preferably, in combination with
EM bio-fertilizers to reduce production costs and at the same time maintain herb and
essential oil yield as well as enhance essential oil quality.

Keyword: Sweet basil, Ocimum basilicum, Organic fertilizers, Biofertilizers, growth,
yield.

INTRODUCTION

Medicinal and Aromatic plants play an important role in economic,
social, cultural and ecological aspects of local communities all over the world.
They can provide people with medicines to prevent or cure diseases and
maintain health as safe, natural pharmaceutics. The genus Ocimum belongs
to the family Laminaceae and is characterized by a great variability of both
morphology and chemotypes(Lawrence,1988).Ocimum basilicum L. (basil or
sweet basil) has the most economic importance and is cultivated and utilized
throughout the world(Marotti et al.,1996). Traditionally, basil is a popular
culinary herb used in food preparation and oral care products (Lachowicz et
al., 1996; Machale et al.,1997), the volatile oil of the plants used in perfumery.
Medicinally, basil is useful to care carminative, headache, coughs, warts,
worms and kidney malfunction (Morales and Simon., 1996; Grayer et
al.,1996).In addition, It is used an anti-microbial(Bozin et al., 2006),
insecticidal (Bowers and Nishida., 1980;Serin and Ozguven., 1997), anti-
inflammatory (Magalhaes et al.,2010), anti-carcinogenic (Lee, 2005) and anti-
fungal(Dambolena et al., 2010). Farmyard manures improve soil properties
through increasing moisture-holding capacity (Mayyard,1994) and positively
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modulate soil chemical properties by lowering pH whereas increasing C/N
ratio, cation exchange capacity hence facilitate ion uptake by plant roots.
(Bvoungyeul et al.,1996),likewise organic manures contain high level of
relatively available nutrients which stimulate plant growth and improve soil
structure and biodiversity(Enwall et al.,2005; Birkhofera et al.,2008).Basil isa
nutrients —highly demand plant, hence, its yield is dependent on the quality
and quantity of soil fertilization. Chemical fertilizers cause serious
environmental and health impacts. On the other hand, Bio-fertilizers which
may be stuffed with bacteria, fungi or yeast not only provide the plants with
essential macro and micro elements, but also improve the physical, chemical
and biological characteristics of soil (El-Shafie and EL-Shika., 2003).In
addition, via their enhancement of the plants microbial rhizosphere, they may
stimulate plant growth through providing natural growth enhancers such as
vitamins, aminoacids, auxins, cytokinins and gibberellins (El-Merich et
al.,1997).

The present investigation aimed at testing the possibility of replacing
environmentally hazardous chemical fertilizers with environment friendly bio
and organic manures to maintain growth and productivity of sweet basil
(Ocimum basilicum L.) plants.

MATERIALS AND METHODS

This study was conducted at the Experimental and Agric Research
Center, Faculty of Agriculture, Mansoura University during two successive
seasons, 2012/2013 and 2013/2014,aiming to study the effect of replacing
half of the chemical fertilization requirements with either chemical fertilization
(NPK),organic fertilizer (FYM) which consists of poultry and cattle manures
(1:1), bio-fertilizers having different sources of nitrogen fixing bacteria
(microbein) and modern fertilization (EM) solely or in combinations on
vegetative growth, essential oil and chemical composition of sweet basil
(Ocimum basilicum var. basilicum) plants.

Plant material and products:

Seeds of Ocimum basilicum var. basilicum were sown in the nursery on
February 11" and the seedlings having 2-3pairs of leaves were transplanted
on March 15" in the both seasons. Experimental area was divided into plots;
every plot area was (3m *5m). Every plot contains 5 ridges with 60 cm apart.
Every ridge contains 16 seedlings cultivated 30cm distance.

The soil:

Physical and chemical analyses of the experimental soil as well as the
organic manure (FYM) during the two seasons was determined according to
Jackson (1973) and presented in tables (1) and (2).
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Table (1): Physical and chemical properties of the experimental soil in
the two seasons of 2012/2013 and 2013/2014.

Soil Clay | Silt | Sand | Organic Available nutrients (ppm)

texture | (%) | (%) | (%) Matter (%) PH| N P K| Zn | Fe | Mn
Clay 40.7 | 33.2 | 26.1 2.14 8.15| 48.9 |12.5|358| 1.42 |8.35|12.2
Loam 40.4 | 33.6 | 25.3 2.23 8.12/ 52.6 |14.21386|1.35 |7.79|12.3

Table (2): Analytical data of the organic manures (poultry and cattle
manure) during the two seasons 2012 and 2013.

Organic fertilizer Farmyard (FYM)
poultry manure Cattle manure

Parameters 1 season 2"season 1*'season 2™season
Density(Kg/m®) 332.00 340.00 265.00 260.00
Humidity (%) 6.90 8.70 7.60 8.00
[Total nitrogen(%) 3.35 4.16 1.20 1.18
Ammonia (mg/kg) 10.10 9.30 1.17 1.27
Nitrate (mg/kg) 71.30 75.90 917.00 930.10
[Total phosphorus (%) 0.49 0.73 0.39 0.68
[Total potassium (%) 2.15 1.90 1.75 1.87
Organic matter (%) 45.34 30.76 45.19 39.47
Organic carbon (%) 43.12 31.32 27.95 22.95
C/N ratio 15.00/1.00 15.10/1.00 18.30/1.00 19.70/1.00
Fe (ppm) 834.20 854.90 973.60 988.30
Mn (ppm) 196.80 212.50 342.50 927.80
Cu (ppm) 50.10 41.20 42.90 43.00
Zn (ppm) 78.38 79.29 80.30 79.30

Chemical fertilization:

NPK was added at equal doses as a recommended dose of the Ministry of
Agriculture for sweet basil plant.

Organic fertilizer material (FYM):

Organic fertilizer was a mixture of well-decayed poultry and cattle manure
at (1:1 v: v). It was applied at the rates of 10, 20 and 30 m®fed in two doses,
The first dose was added during the soil preparation, and the second one
was applied after the first cut for the two seasons.

Bio-fertilizer material:
Microbein:

It is a commercial name of the product which consists of Azotobacter sp.,
Rhizobium sp., Azospirillum sp., Azolla or blue green algae.Microbein was
obtained from the General Organization for Agricultural Equalization Fund
(G.0.A.E.F), Ministry of Agriculture, Egypt.lt was addedafter one month from
transplanting and after the first cut the soil inoculation was repeated by
bacteria fertilizers at 4kg/fed during the both seasons.

Effective Micro-Organisms (EM):

Recently, modern bio-fertilizers were applied as a mixture of effective
micro- organisms under name of (EM) as one product the Ministry of
Agriculture; it was a mixture of the following microorganisms according to
Diver, S. (2001).1t was applied as foliar spray on leaves after one month from
planting at rate of (3L/fed).
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The treatments of the conducted experiment were as following:

1-Control (Full dose of NPK as recommendation by the Ministry ofAgriculture,
Egypt)

2- 1/2 NPK+ FYM 10 m*/fed3- 1/2 NPK+FYM 20 m®/fed

4- 1/2 NPK+FYM 30 m®/fed5- 1/2 NPK+ microbein (4kg/fed)

6-1/2 NPK+ FYM 10 m%fed + microbein (4kgl/fed)

7- 1/2 NPK + FYM 20 m®fed + microbein (4kg/fed)

8- 1/2 NPK+ FYM 30 m*/fed + microbein (4kg/fed)

9- 1/2 NPK+EM (3L/fed )

10- 1/2 NPK+ FYM 10 m®/fed + EM (3L/fed )

11-1/2 NPK+ FYM 20 m®/fed + EM (3L/fed )

12-1/2 NPK+ FYM 30m°/fed + EM (3L/fed )

Sampling:

Three cuts were taken, the first one was on June 15 " and the second cut
was done on August 15™ and third cut was done on October 15 ™ in both
seasons.

The essential oil percentage of herb at every cut was estimated according
to Guenter (1965). Gas Liquid Chromatography (GLC) was also used on
same oil samples during the first season in Medicinal and Aromatic plants
Dept., Research center, Giza, Egypt.

Statistical analysis:

All values of the obtained data recorded as means for five replicates and
subjected to the statistical analysis of variance (ANOVA) as mentioned by
(Gomez and Gomez., 1984),using the least significant difference (L.S.D).

RESULTS AND DISSUCION

Vegetative growth:
Plant height (cm):

Data presented in Table (3) showed that treated sweet basil plants with
organic manure (FYM) at rates of 10, 20 and30m°/fed, recorded less values
of plant height comparing with control plants .The treatments of (FYM) at rate
30m°/fed recorded the tallest one at three cuts during both two seasons
(57.33, 57.81, 61.32 - 57.80, 57.81 and 62.30 /cm) but it was less than
control plants (60.36, 65.30, 68.64 - 53.30, 62.64 and 65.00 /cm)in three cuts
for the growing two seasons, respectively. These results are supported by
Hussein et al., (2008) on Majorana hortensis, Moench, Shalan (2009) on
marjoram plants.

Number of branches/plant:

Data in Table (4) showed that (FYM) treatments at rates (10, 20 and
30m°/ed) at three cuts for both seasons resulted in less values than control
ones. On other hand, the treatment of 1/2NPK+30 m®/fed (FYM) was the
highest one.The interaction1/2NPK+ microbein +FYM30m®ffed caused the
highest values (18.90, 18.60, 19.63, 19.93 and 17.73)at three cuts in both
seasons, respectively .Recent bio-fertilizer (EM) caused the higher values at
treatment of interaction (1/2NPK+EM+FYM 30m®/fed) at three cuts in both
seasons, respectively. The results were in agreement with those reported by
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Shalan (2009) on marjoram &Dapour and Shalan (2013) on Rosmarinus
officinalis and Mentha piperita L.,
Fresh weight (g/plant):

Data in Table (5) cleared that all fertilization treatments pronounced
effects on fresh weight of herb. Significantly heaviest fresh weight of herb
resulted from the treatment of (FYM) 30m?/fed for three cuts of both seasons
and (1/2NPK + FYM 10m3/fed) resulted in less values than obtained of
control plants and other treatments, While the most value was obtained from
treatments of interaction 1/2NPK+FYM 30m®/fed + microbein in three cuts for
both seasons, respectively.The interaction of (1/2NPK+EM+FYM30m?®/fed)
resulted the heaviest fresh weight of plant (g) such as recorded (535.53,
535.33, 683.00 — 542.63, 569.92, 690.06 g/plant) in three cuts for both
seasons, respectively. The differences between the treatments each other’'s
and control plants were significant comparing with control plants. These
results are in accordance with those obtained by Hamed(2004)on Origanum
syriacum, EL-Sanafawy(2007) onOcimum basilicum.

Dry weight (g/plant):

Data of the effect of fertilization treatments on dry weight of herb
(g/plant) of Ocimum basilicum L., for the three cuts during two seasons are
shown in Table (6).Organic fertilization (FYM) at different rates resulted in
less values than obtained in control plants recorded (117.30, 142.33, 145.33-
118.58,143.54 and 147.57g/plant) in three cuts for both seasons,
respectively. The interaction (1/2NPK+microbein + FYM 10m®fed)« (1/2NPK+
microbein + FYM 30m°/fed) recorded the heaviest plants comparing with
other treatments in three cuts in both seasons, respectively. The interaction
of (1/2NPK+ EM+ FYM 30m®fed) recorded the heaviest plants comparing
with other treatments for three cuts in both seasons, respectively. These
results coincided with those obtained by Hasanin (2007) on strawberry, on
marjoram and Salem (2012) on onion plants.

Essential oil production:
Essential oil percentage (%):

Table (7) showed that the essential oil percentage in the dried herb varied
in response to the different levels of organic manure treatment. The highest
rate organic manure (FYM) 30m®fed led to the highest oil percentage
comparing with the respective value of the chemical fertilizer NPK treatment
(control). The interaction of1/2NPK+ microbein + FYM 30m®/fed recorded the
highest values at three cuts for both seasons (0.75, 0.73, 0.55 — 0.75, 0.75
and 0.54%) in three cuts for both seasons, respectively. The super effect was
detected in response to application of EM solely followed by interaction1/2
NPK+ EM+ FYM 30m%fed ( 0.79, 0.76 — 0.81, 0.76 — 0.69, 0.57 / 0.79, 0.76
—0.57, 0.77 — 0.69 and 0.70%) for three cuts in both seasons. These results
are in accordance with those reported by Eisa (2004) on Salvia plants and
Shalan et al., (2006) on Thymus vulgaris.
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Table (7): Effect of organic and bio-fertilizers on essential oil
percentage (%) in dried leaves of Ocimum basilicum L.,
plants for three cuts, during both seasons 2012/2013 and

2013/2014.
Organic First season 2012/2013
manure Cut1®™ cut2" cut3™
A) (FYM)m®/fed (FYM)m®/fed FYM)m®/fed
Bio-
fertilization(B) Con.| 10 |20 |30 | Con.|10[20|30|Con. 10| 20 | 30
Con. 0.76 | 0.66 |0.67|0.73| 0.79 |0.65/0.66|0.69/0.65|0.45| 0.48 | 0.52
Micro. 0.69 | 0.70 |0.74/0.75| 0.70 |0.66/0.71/0.73|0.63|0.50] 0.55 | 0.55
EM 0.79 | 0.68 |0.75|0.76] 0.81 |0.71/0.74(0.76/0.69]0.69| 0.60 | 0.57
Second season 2013/2014
Con. 10 20| 30| Con. |10| 20|30 |Con.|] 10 | 20| 30
Con. 0.76 | 0.67 |0.69|0.70| 0.77 |0.65/0.69|0.70[0.68] 0.44 |0.46| 0.50
Micro. 0.70 | 0.68 |0.68(0.75| 0.70 |0.66/0.66(0.75/0.62| 0.48 |0.48| 0.54
EM 0.79 | 0.69 |0.73|0.76| 0.75 |0.71]0.77|0.77/0.69| 0.70 |0.74{ 0.70

Control plants received full dose of NPK, whereas other all treatments received 1/2 dose
of full dose from NPK during both two seasons

Essential oil content (ml)/plant:

Data in Table (8) indicate the effect of organic fertilizer (FYM) levels and
bio-fertilizers (microbein +EM) on essential oil content /plant in both seasons.
The highest essential oil content resulted from with1l/2NPK+ FYM 30m°ffed in
three cuts for both seasons, respectively,comparing with control plants. The
maximum oil content of herb /plant produced from plants treated with
interaction of (1/2NPK+EM+FYM 30m®/fed) (1.07, 1.11, 1.02, 1.08, 1.16 and
1.30 ml/plant) in three cuts for both seasons, respectively. These results are
in harmony with those obtained by Shalan(2009) on Majorana hortensis L.
and Sakr et al., (2012) on marjoram plants.

. Oil yield (L/fed):

Data of the effect of fertilization treatments on oil yield /fed of Ocimum
basilicum L., in three cuts during the two seasons are presented in Table (9).
The highest oil vyield /fed resulted from the treatments of
(1/2NPK+EM+FYM30m®fed) and  (1/2NPK+EM+FYM20m®fed)  then
(1/2NPK+EM+FYM10m?/fed) interactions in the three cuts as well as the total
[fed in both seasons, respectively. These findings are in agreement with
those Naga (2005) on Foeniculum vulgare L., and Carum carvi, EL-Sanafawy
(2007) on Ocimum basilicum and Origanum majorana.
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Table (9): Effect of organic and bio-fertilizers on essential oil yield
(L/fed) in dried leaves of Ocimum basilicum L., plants for
three cuts, during both 2012/2013and2013/2014.

Fertilization Qil yield (L/fed)
First season Second season

Cut Cut Cut Total Cut nd | Total
Treatments | 2 | 3¢ | (fediyear) | 1t |CU12[CYUST (redyear)
Con. 19.94 | 25.09 | 21.06 66.09 20.16 | 24.64 | 21.06 65.86
FYM10m®/fed 14.11 ] 15.01 | 11.20 40.32 14.34 | 15.23 | 10.08 39.65
FYM20m°®/fed 15.68 | 16.80 | 11.87 44.35 15.68 | 17.70 | 13.89 47.27
FYM30m®/fed 18.14 | 18.14 | 14.34 50.62 17.70 | 19.04 | 14.34 51.08
Micro. 15.68 | 18.59 | 17.02 51.29 15.90 | 18.04 | 17.47 51.51

Micro.+FYM10m®/fed [ 15.90 | 18.14 | 13.88 44.92 15.90 | 18.14 | 13.66 47.70
Micro.+FYM20m°/fed [ 19.71 [ 19.94 [ 15.46 55.11 18.37 | 18.59 | 13.89 50.85
Micro.+FYM30m/fed [ 20.38 [ 20.61 [ 15.68 56.67 20.61 | 18.59 | 15.68 54.88
EM 22.40 | 23.30 | 19.94 65.64 22.40 | 21.73 | 20.16 64.29
EM+FYM10m®/fed 19.71 | 22.62 | 16.58 58.91 20.16 | 22.62 | 24.42 67.20
EM+FYM20m®/fed 23.30 | 23.97 | 23.30 67.57 23.07 | 25.09 | 29.12 77.28
EM+FYM30m®/fed 23.97 | 24.86 | 22.85 71.68 24.19 | 25.98 | 29.12 79.29
Control plants received full dose of NPK, whereas other all treatments received 1/2 dose
of full dose from NPK during both two seasons.

Volatile oil components:

The chromatograms resulted from G.L.C analysis illustrated in Figures
(up tol12) and Table (10) chemical compounds of the volatile oil such as
monoterpenes and phenyl propanoids(Lachowicz et al., 1997).

Table (10): Effect of organic and bio fertilization on volatile oil
components of Ocimum bacilicum L. plants at 3 cut
in2013/2014 season by GLC apparatus

eatments
To | Ta | Ta | Ta | Ts | Te | Tz | Te | To | Two | T | Ta2
Componen

a-Pinene 1.32 [ 112 | 1.23 [ 095 | 1.35 | 1.25 | 1.30 | 1.23 | 1.28 | 0.86 | 1.35 | 1.12
B-Pinene 115 | 145 | 158 | 1.65 | 1.62 | 1.98 | 2.01 | 1.34 | 2.01 | 1.38 | 2.15 | 1.45
Limonene 1.23 | 1.35 - 4.22 - - - 1.37 - 4.56 - 1.35
Ocimene 135 | 16.8 | 165 | 153 | 184 | 145 | 158 | 176 | 13.8 | 175 | 143 | 16.8
Linalool 36.2 | 415 | 30.1 | 325 | 365 | 36.8 | 378 | 428 | 358 | 36.2 37.2 41.5
Linalyl 1.13 | 1.05 | 0.68 | 1.20 | 0.74 - - 1.01 | 1.35 | 1.18 | 1.28 | 1.05

acetate
a-Terpineol 240 | 132 | 086 | 1.65 | 1.02 | 231 | 212 | 1.24 | 358 | 2.05 3.74 1.32
Benzyl 250 | 2.49 | 4.25 - 465 | 325 | 346 | 1.52 | 1.35 - 1.54 | 2.49

acetate
Nerolidol 341 | 315 [ 528 | 2.05 | 568 | 1.98 | 1.86 | 3.21 | 1.12 | 213 | 1.21 | 3.15
Famesol 052 | 0.67 | 0.35 | 1.02 | 0.38 | 0.54 | 0.48 | 0.62 - 0.98 - 0.67
Methyl 342 | 263 | 295 | 315 | 225 | 285 | 279 | 25.8 | 30.2 | 26.6 29.8 26.3

chavicol
Eugenol 1.02 | 121 | 0.75 | 213 | 102 | 1.42 | 1.09 | 113 | 1.38 | 2.45 1.49 1.21
Methy! 0.61 | 0.84 | 1.35 - 1.64 - - 0.93 | 2.04 - 2015 | 0.84

cinnamate

T,=Con  T,=FYM10m®fed Ts;=FYM20m®fed.
T,=FYM30m?®fed Ts=Micro. Te= Micro. + FYM10m?/fed.
T,= Micro. + FYM20m®ffed Te= Micro. + FYM30m®/fed.
Te= EM 3L/fed. T10= EM 3L/fed+ FYM10m®/fed.
Tu= EM3L/fed+ FYM20m®/fed. Ti,= EM3L/fed+ FYM30m®/fed.
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G.L.C identified (13) components of volatile oil Linalool was the main
compound which achieved 42.8% when plants treated with 1/2 NPK+ FYM 30
m®fed + microbein (4kgl/fed)., while methyle chavicol was the second chief
component which recorded 34.2% with control plants (full dose of NPK),
followed 31.5% with plants treated with1l/2NPK+ FYM 30 m®fed., while
ocimene was the third important component which recorded 18.4% when
plants fertilized with 1/2 NPK+ microbein (4kg/fed) solely. These results were
in agreement with those reported by Massoud (2007b) on Ocimum basilicum
and Massoud (2012) on Mentha piperita and Majorana hortensis L.,

CONCLUSION

It can be recommended to fertilize Ocimum basilicum L., plants
combined with FYM 30m®fed and modern fertilization (EM) gave the best
vegetative growth and essential oil yield with the highest quality.
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Table (3): Effect of organic and bio-fertilizers on plant height (cm) of Ocimum basilicum L., plants for three cuts,
during both seasons 2012/2013 and 2013/2014.

First season 2012/2013

Organic|
manure] cut 1% Cut2™ cut3"™
et (A) (FYM)m/fed (FYM)m°ffed (FYM)m/fed
Bio- fertilization
) con.| 10 | 20 30 ""(eA"’)‘” con. | 10 20 30 '\"(‘ZE)’" con. | 10 20 30 '\"(eAe)‘”
Con. 60.36| 50.60 | 52.66 | 57.33 | 55.24 | 65.30 | 52.561 | 55.70 | 57.81 | 57.83 | 68.64 | 52.90 | 56.60 | 61.32 59.87
Micro. 62.61| 63.72 | 65.60 | 68.80 | 65.18 | 66.30 | 64.21 | 66.82 | 69.79 | 50.21 | 69.90 | 71.60 | 72.70 | 74.00 72.05
EM 65.90| 68.08 | 70.83 | 72.67 | 69.37 | 68.00 | 70.83 | 72.00 | 74.22 | 71.26 | 70.06 | 72.67 | 74.61 | 76.06 73.35
Mean(B) 62.96| 60.8 | 63.03 | 66.27 66.53 | 6252 | 64.84 | 67.27 69.53 | 65.72 | 67.97 | 70.46
L.S.D at (0.05) A B AB |A B A*B A B A*B
1.57 1.08 2.15 [0.90 0.60 1.01 | 1.01 1.09 2.06
Second season 2013/2014
Con. | 10 20 30 ""(‘Z"’)m Con. 10 20 30 M(‘Z?” Con. 10 20 30 M(eA"’)‘”
Con. 53.30 | 51.62 | 53.60 | 57.80 | 54.08 | 62.64 | 53.56 | 55.90 | 57.81 | 57.48 | 65.00 | 54.23 | 56.81 | 62.30 59.59
Micro. 63.00 | 64.80 | 66.00 | 69.90 | 6593 | 66.61 | 65.32 | 67.30 | 69.99 | 67.31 | 70.51 | 72.47 | 74.00 | 77.36 73.59
EM 65.61 | 69.09 | 71.83 | 73.77 | 70.08 | 68.34 | 72.84 | 74.61 | 76.84 | 73.16 | 71.09 | 74.01 | 77.00 | 79.90 755
Mean(B) 60.64 | 61.84 | 63.81 | 67.16 65.86 | 63.91 | 65.94 | 68.21 68.87 | 66.90 | 69.27 | 73.19
L.S.D at (0.05) A B AB | A B AB | A B A*B
1.30 1.10 2.03 [0.80 0.70 1.03 [1.03 1.06 2.03

Control plants received full dose of NPK, whereas other all treatments received 1/2 dose of full dose from NPK during both two seasons.
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Table (4): Effect of organic and bio-fertilizers on number of branches/plant of Ocimum basilicum L., plants for
three cuts, during both seasons 2012/2013 and 2013/2014.

Organic First season 2012/2013
manure Cutl®™ Cut2™ Cut3™
o, (FYM)m®/fed (FYM)m®/fed (FYM)m®/fed
fertilization Mean Mean Mean
con. 10 20 30 con. 10 20 30 Con. 10 20 30
(B) (A (A) (A
Con. 1439 | 958 | 12.94 | 13.83 | 12.69 | 17.56 | 10.33 | 13.91 | 14.90 | 14.18 | 22.30 | 11.56 | 14.66 | 16.66 16.30
Micro. 11.06 | 13.62 | 15.71 | 18.00 | 14.82 | 14.67 | 15.34 | 16.97 | 18.60 | 16.40 | 14.99 | 13.87 | 17.69 | 19.37 16.48
EM 15.62 | 17.39 | 19.45 | 21.00 | 18.37 | 1654 | 8.66 | 20.62 | 24.66 | 2012 | 17.99 | 19.73 | 22.63 | 25.30 21.41
Mean(B) 13.69 | 13.53 | 16.03 | 17.91 16.26 | 14.78 | 17.17 | 19.39 18.43 | 15.05 | 18.33 | 20.44
L.S.D at (0.05) A B A*B A B A*B A B A*B
1.60 2.50 2.80 2.20 2.60 3.40 | 3.01 2.07 6.15
Second season 2013/2014
Mean Mean Mean
con. 10 20 30 con. 10 20 30 Con. 10 20 30
(A (A (A
Con. 1501 | 10.71 | 13.22 | 14.92 | 13.47 | 17.66 | 11.36 | 14.33 | 15.60 | 14.74 | 23.68 | 12.67 | 15.76 | 15.76 17.76
Micro. 1122 | 13.63 | 16.21 | 19.63 | 1517 | 14.92 | 15.67 | 17.67 | 19.93 | 17.05 | 14.99 | 15.96 | 17.73 | 17.73 17.32
EM 15.67 | 17.80 | 20.50 | 22.60 | 76.97 | 16.78 | 19.56 | 21.90 | 24.90 | 20.79 | 18.90 | 19.92 | 23.71 | 23.71 22.24
Mean(B) 13.97 | 14.05 | 16.64 | 19.05 16.45 | 1553 | 17.97 | 20.14 19.19 | 16.18 | 19.07 | 19.07
L.S.D at (0.05) A B A*B A B A*B A B A*B
1.50 2.30 3.10 2.30 2.70 350 | 2.79 2.18 4.35

Control plants received full dose of NPK, whereas other all treatments received 1/2 dose of full dose from NPK during both two seasons.
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Table (5): Effect of organic and bio-fertilizers on fresh weight ( g/plant) of Ocimum basilicum L.,
plants for three cuts, during both seasons 2012/2013 and 2013/2014.

Control plants received full dose of NPK, whereas other all treatments received 1/2 dose of full dose from NPK during both two seasons.

Organic First season 2012/2013
manure cutl™ Ccut2™ Cut3™
(A)
(FYM)m®/fed (FYM)m®/fed (FYM)m®/fed
Bio-
fertilization
®) Con. | 10 20 30 M(eA";” Con.| 10 | 20 | 30 M(Z";n con.| 10 | 20 | 30 ‘Zi;‘
Con. 44573 | 362.75 | 400.01 [ 422.63 | 407.78 | 540.84 | 395.92 | 430.66 | 450.72 | 454.54 | 552.23 | 410.33 | 450.22 | 470.00 | 470.70
Micro. 384.06 | 390.34 | 453.00 |461.32 | 422.18 | 450.75 | 465.32 | 476.32 | 480.12 | 468.13 | 460.76 | 409.23 | 476.06 | 483.12 | 457.29
EM 482.61 | 490.91 | 532.61 |535.53 | 510.42 | 485.43 | 540.00 | 546.90 | 556.33 | 532.17 | 490.11 | 599.96 | 663.00 | 683.00 [ 609.02
Mean(B) 437.47 | 414.77 | 461.87 | 473.16 492.34 | 467.08 | 484.63 | 455.72 501.03 | 493.17 | 529.76 | 545.37
L.S.D at (0.05) A B A*B A B A*B A B A*B
33.36 59.55 119.10(33.10 49.40 98.90 [30.66 40.11 90.12
Second season 2013/2014
Mean Mean Mean
Con. 10 20 30 Con. 10 20 30 Con. 10 20 30
(A (A) (A)
Con. 450.60 | 365.62 | 430.00 |432.30 | 419.63 | 545.44 | 389.66 | 435.00 | 460.66 | 457.69 |560.77 | 420.23 [ 461.32 | 486.60 | 482.23
Micro. 389.60 | 395.82 | 460.11 |469.20 | 428.68 | 460.79 | 469.55 | 476.11 | 486.09 | 473.14 | 480.11 | 485.21 | 489.66 | 495.14 | 487.53
EM 485.11 | 495.06 | 536.40 |542.63 | 514.8 |[490.00 [ 545.62 | 556.32 | 569.92 | 540.47 | 496.76 | 599.99 [ 670.22 | 690.06 | 614.26
Mean(B) 441.77 | 418.83 | 475.50 | 481.38 498.74 | 468.28 | 489.14 | 505.56 512.55 | 501.81 | 540.4 | 557.23
L.S.D at (0.05) A B AB | A B AB | A B A*B
41.70 34.83 69.65 [27.49 3 40.08 80.15 [28.18 36.11 83.12
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Table (6): Effect of organic and bio-fertilizers on dry weight (g/plant) of Ocimum basilicum L., plants for three
cuts, during both seasons 2012/2013 and 2013/2014.

Organic First season 2012/2013
manure| Cut1®™ Cut2™ Cut3"™
(A) (FYM)m®/fed (FYM)m®/fed FYM)m®/fed
Bio-

fertilization con. | 10 | 20 | 30 | M@ | con | 10| 20 | 30 [M@ | con | 10 | 20 | 30 | Mean

B) (A) *) *)
Con. 117.30 | 95.46 |105.29| 111.22 | 107.32 |142.33|104.19|113.33| 118.61 |119.62|145.32|110.59] 118.48 |123.68| 12452
Micro. 101.07 |102.72|119.21] 121.40 | 111.1 |118.62|122.45|125.35| 126.35 |123.19|121.25|123.48| 125.28 |127.14| 124.29

EM 127.00 |129.19|139.77| 140.93 | 134.22 |127.74|142.11|143.92| 146.40 |140.04|128.98|157.88| 174.47 |179.74| 160.27

Mean(B) 115.12 |109.12|121.42| 12452 129.56|122.92|127.53| 130.45 131.85|130.65| 139.41 |143.52
L.S.D at (0.05) A B AB | A B AB | A B A*B
10.88 18.32 36.65 [11.95 15.11 30.23[10.60 13.10 26.07
Second season 2013/2014

con. | 10 | 20 | 30 M(if;” con. | 10 | 20 | 20 '\"(‘Zé)‘” con. | 10 | 20 | 30 '\"(‘Zé)‘”

Con. 118.58| 96.22 |113.16| 113.76 | 110.43 | 143.54|102.54| 114.47| 121.22 |120.44|147.57|110.59| 121.40 |128.05| 126.90
Micro. 102.53|104.16|121.08| 123.47 | 112.81 |121.26|123.57|125.29| 127.92 |124.51|126.34|127.69| 128.86 |130.30| 128.30

EM 127.66|130.28|141.16 | 142.80 | 135.48 | 128.95 | 143.58| 146.40| 149.98 |142.23|130.73|157.89| 176.37 |181.49| 161.62

Mean(B) 116.26|110.22|125.13| 126.68 131.25|123.23|128.72| 133.04 134.88|132.06| 142.21 |146.61

L.S.Dat(0.05) |A B AB|A B AB | A B A*B
0.58 10.19 20.38 [10.68 8.51 17.02 [11.12 15.20 28.17

Control plants received full dose of NPK, whereas other all treatments received 1/2 dose of full dose from NPK during both two seasons.
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Table (8): Effect of organic and bio-fertilizers on essential oil yield (ml /plant) in dried leaves of Ocimum basilicum
L., plants for three cuts, during both seasons 2012/2013and 2013/2014.

Organic First season 2012/2013
manure Cut1™ cut2™ Cut3™
A)
(FYM)m®¥fed (FYM)m®¥fed (FYM)m®/fed
Bio-
fertilization Mean Mean Mean
®) Con. 10 20 30 A) Con. 10 20 30 A) Con. 10 20 30 A)
Con. 0.89 0.63 | 0.70 | 0.81 0.76 1.12 0.67 0.75 0.81 0.84 0.94 0.50 0.53 0.64 0.65
Micro. 0.70 0.71 0.88 0.91 0.80 0.83 0.81 0.89 0.92 0.86 0.76 0.62 0.69 0.70 0.69
EM 1.00 0.88 | 1.04 | 1.07 1.00 1.04 1.01 1.07 1.11 1.70 0.89 1.09 1.04 1.02 1.01
Mean(B) 0.86 0.74 | 0.87 | 0.93 1.10 0.83 0.90 0.95 0.86 0.74 0.75 0.79
L.S.D at (0.05) A B A*B A B A*B A B A*B
0.09 0.05 0.10 0.09 0.06 0.12 0.08 0.04 0.10
Second season 2013/2014
Mean Mean Mean
Con. 10 20 30 Con. 10 20 30 Con. 10 20 30
(A) (A) (A)
Con. 0.90 0.64 0.80 0.79 0.78 1.10 0.68 0.79 0.85 0.86 1.01 0.45 0.56 0.64 0.67
Micro. 0.71 0.71 0.82 0.92 0.79 0.85 0.81 0.83 0.95 0.86 0.78 0.61 0.62 0.70 0.68
EM 1.00 0.90 1.03 1.08 1.03 0.97 1.01 1.12 1.16 1.07 0.90 1.09 1.30 1.30 1.15
Mean(B) 0.87 0.75 0.88 0.93 1.01 0.83 0.91 0.99 0.90 0.72 0.83 0.88
L.S.D at (0.05) A B A*B A B A*B A B A*B
0.02 0.05 0.10 0.05 0.05 0.11 0.07 0.06 0.011

Control plants received full dose of NPK, whereas other all treatments received 1/2 dose of full dose from NPK during both two seasons.
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Fig. (R GLC mnalysis af volabile oll of L ooy oo o ol il o
itk mibcrobein & plamts trested with EM 3 LAed.




Sakr, M. T. et al.



