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Abstract: Two field experiments had been done in Research and Production Station, National Research Centre,
Nubaria Location, Behira Grovernorate-Delta Egypt. Experments were conducted to evaluate the effect of cobalt
(0.0, 7.5, 15.0, 22.5 and 30.0 ppm cobalt) on the endogenous hormones, chemical and nutritional contents of
Ocimum basilicum. Applying cobalt at 15.0 ppm gave a significant increase in endogenous hormones such as
auxins, gibberllins, cytokinens and abscisic acid compared with control. Cobalt at 15 ppm gave synergistic
effect on total soluble solids, total protein and total phenols. The nutritional statas (except Fe) showed the same
trend. Higher concentrations more than 22.5 ppm excreted adverse effect. Generally, the obtained results
showed that cobalt has positive effect on the endogenous hormones, chemical and nutritional contents of
Ocimum basilicum plants.
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INTRODUCTION and insect attack. Consumed by animals and humans,

Sweet basil (Ocimum basilicum L.) belongs to family beneficial element for plant growth. In higher plants,
Lamiaceae and are cultivated as edible herbs in many cobalt is an essential element for legumes due its
countries. The plants and their essential oils have been essentiality for micro-organisms fixing atmospheric
used extensively in food, dental, oral products and nitrogen [9]. In plants other legumes, cobalt promoted
perfumery for many years. Herbs are used extensively to many developmental processes including stem and
add a distinctive aroma and flavour to food. Basil’s coleoptiles elongation opening of hypocotyls, leaf
importance as a culinary herb, its historic usage. expansion and bud development [10]. Authors reported
Traditionally, basil has been used as a medicinal plant in that cobalt deficient soils, the content of available from
the treatment of headaches, coughs, diarrhea, normally dose not exceed 3.0 ppm up to 50 ppm being
constipation, warts, worms and kidney malfunction [1]. usual in soils of healthy plants [11]. Nadia Gad [12]
Basil’s essential oil has anti-viral [2], anti-cancer [3], anti- demonstrated that cobalt at 7.5 ppm had significant
oxidant and anti-microbial activities due to its phenolic promotive effect on tomatoes growth, yield quantity and
and aromatic compounds [4, 5]. quality as well as minerals and chemical contents, but

Cobalt is an essential element for the synthesis of increasing cobalt concentration up to 30 ppm resulted in
vitamin B12, which is required for human and animals’ proportion significant reduction in tomato growth, yield
nutrition [6, 7]. Unlike other heavy metals, cobalt is saver and fruits quality. Author [13] clearly indicated that both
for human consumption up to 8 ppm can be consumed on Auxin (IAA) and Gebberelens (GAS) are beneficial
a daily basis without health hazard. Cobalt does not affected by cobalt addition in tomato plant media
accumulate in human body as the other heavy metals with compared with control. Cobalt at 7.5 ppm exerted the
the increase in age. Human body could get rid of cobalt highest beneficial effect on both IAA and GAS expressed
through urination [6]. (Cobalt-dense compounds found in as concentration. Cobalt had a positive effect in hormonal
the pigments are necessary for the plant to resist fungal synthesis and metabolic, while the higher cobalt levels

these compounds act as anti-oxidants [8]. Cobalt is a
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were found to increase the activity of  some  enzymes calcium super phosphate at 300 kg ha  and potassium
such as peroxidase and catalase in tomato plants and sulfate at 150 kg ha  were added as is customary for the
hence increasing the catabolism rather than anabolism. region.

Recently, authors [14] showed that the addition of 10 The seeds were sown on 1 March 2008 and 2009 in
ppm cobalt had a synergistic effect on the sweet potato the nursery. On 15 April the uniform healthy basil
growth, roots yield quality as starch, sugars, carotenoids, seedlings (10 cm of length) were transplanted to the
total soluble solids, L-ascorbic acid and the contents of N, Experimental filed under drip irrigation system. Drip lines
P, K, Mn, Zn and Cu compared with control and other with 2 liter h  discharge rate at a spacing of 50 cm apart
concentration. More recently, authors [15] pointed that in 1 m wide beds at about 5 cm from each dripper were put
cobalt addition of 22.5 ppm had a promotive effect of directly on surface of each soil bed. The seedlings were
lemongrass endogenous hormones (Auxins, Gibberllins planted in one row parallel to the drip lines at adjacent to
and Cytokinens). water sources on the irrigated beds.

MATERIALS AND METHODS complete block design with three replicates. The

Field experiments were conducted during two 22.5 and 30.0 ppm. Each treatment was represented by
successive seasons of 2008 and 2009 at Research and three plots. Each plot area was 5X3 meter, consisting of
Production Station, National Research Centre, Nubaria, three rows. After one month from transplanted the
Behira Governorate, West of the Nile Delta of Egypt to seedlings were irrigated once with cobalt at the different
study the effect of different cobalt levels (0.0, 7.5, 15.0, levels.
22.5 and 30.0 ppm cobalt) on endogenous hormones, The plants were harvested two times (in July and
chemical and nutritional contents of Ocimum basilicum. October) during two successive seasons. At each

Physical  and  chemical  properties  of  Nubaria Soil harvesting time, the obtained data were as flows. 
were  determined  and  particle  size  distributions  along Determination    of      endogenous     hormones:-
with soil moisture as described by Blackmore [16]. Soil pH, auxins (IAA),  gibberellins  (GAS),  cytokinins  and
EC, cations and anions, organic matter, CaCO , total abscisic acid were determined according to Shindy and3

nitrogen and available P, K, Fe, Mn, Zn, Cu were run Smith (1975). 
according to authors [17]. Soluble, available and total Macronutrients (N, P, K,) and micronutrients (Fe, Mn,
cobalt was determined according to method described by Zn and Cu) as well as cobalt were determined according
Cottenie et al., [18]. to Cottenie et al., [18]. 

Some physical and chemical properties of Nubaria The chemical contents of total soluble solids, total
soil are shown in Table 1. carbohydrates, total protein and were determined

Plant Material and Experimental Works: During the soil The obtained data were statistically analyzed
preparation for cultivation organic manure, at 40  m ha , according to Snedcor and Conchran [20].3 1

1

1

1

The layout of the Experiment was randomized

experiment was consisting of 5 treatments i.e. 0.0, 7.5, 15.0,

according to A.O.A.C [19].

Table 1: Some physical and chemical properties of Nubaria soil

Physical properties
Particle size distribution % Soil moisture constant %

Sand 70.8 Silt 25.6 Clay 3.6 Soil texture Sandy loam Saturation 32.0 FC 19.2 WP 6.1 AW 13.1

Chemical properties

Soluble cations (meq L) Soluble anions (meq L)1 1

------------------------------------------------------ --------------------------------------------------------
pH 1:2.5 EC (dS m ) CaCO  % OM  % Ca Mg K Na HCO CO Cl SO1 ++ ++ + + - - =

3 3 3 4

8.49 1.74 3.4 0.20 0.8 0.5 1.6 1.80 0.3 - 1.9 0.5

Cobalt Total Available Available micronutrients
--------------------------------------------------- ------------------------------------------------ -----------------------------------------------------------------------
Ppm mg 100 g  soil Ppm1

--------------------------------------------------- ------------------------------------------------ ----------------------------------------------------------------------
Soluble Available Total N P K Fe Mn Zn Cu

0.35 4.88 9.88 15.1 13.3 4.49 4.46 2.71 4.52 5.2

FC (Field capacity), WP (Welting point) and AW (Available water).
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RESULTS AND DISCUSSION  reclaimed soils, cobalt significantly increase dramatically

Endogenous Hormones: The presented data in Table 2, central role in hormonal control of water balance and help
outline the response of Ocimum basilicum endogenous plants to tolerate the drought. These results are good
hormones to different cobalt levels. Data indicate that all agreement with those obtained by author [22] who
cobalt levels significantly increased the content of demonstrated that cobalt application reduced water loss
endogenous hormones such as Auxins, Gibberllins and as well as water consumption by tomato and squash
Cytokinins compared to control. Cobalt at 15.0 ppm plants, symptoms of wilting being revealed with cobalt
resulted the highest figures of Ocimum basilicum application which significantly increased the percentage
phytohormones. As cobalt concentrations were ranged of stomatal closure and reduced the transpiration rate. It
above 15.0 ppm, these hormones significantly reduced. has confirmed by authors [23], stomatal resistance was
Plant hormones (Auxins, Gibberllins and Cytokinins) are significantly correlated with both leaf water potential and
natural products, they stimulate the net photosynthesis of peach seedlings.

physiological response of plant growth. Different
strategic are being employed to maximize plant growth and Nutritional Status
yield. Theses results are in harmony with those obtained Macronutrients (N, P and K) Contents: Presented data in
by Cassan et al., [21] who stated that, both Auxins and Table 3 shows the effect of different cobalt levels (7.5,
Gibberllins enhancement the activation of specific enzyme 15.0, 22.5 and 30.0 ppm) on macronutrients in Ocimum
which participates RNA and protein synthesis in rice basilicum herb. Data revealed that all the cobalt levels
plants. It confirmed by author [13], cobalt at 7.5 ppm had significantly increased the content of N, P and K as
a significant positive effect in tomatoes hormonal compared with control treatment. The highest values of N,
synthesis and metabolic activity and resulted in maximum P and K content were obtained by cobalt rate at 15.0 ppm
growth and yield. He added that cobalt might be compared with other cobalt doses. Increasing cobalt
attributed to catalase and peroxidase activities, which concentration in plant media above 15.0 ppm were
were found to decrease with low levels of cobalt and significantly reduced the macronutrients content.
increase with higher ones. Moreover, higher cobalt These results are in harmony with those obtained by
concentration was found increase the activity of [24, 3] who stated that cobalt gave a promotive effect in
peroxidase and catalase in plant and hence increasing the the status of N, P and K of both parsley and groundnut
catabolism rather than anabolism. productivity. It has confirmed by authors [25] who

Data in   Table  2,  also  indicate  a  gradual  abscisic demonstrated that cobalt had a positive effect on the
acid synthesis with cobalt addition in plant media and contents of N, P and K of brocooli heads. While
increased cobalt concentrations  increased.  Under  newly increasing cobalt concentrations exerted adverse effect.

Abscisic acid which was previously supposed to play a

Table 2: Effect of cobalt on endogenous hormones of Ocimum basilicum

Auxins gibberelens Cytokinins Abscisic acid
--------------------------------------------------------  (µg/gm fresh tissue of herb) ---------------------------------------------------------------

Cobalt treatments (ppm) -------------------------------------------------------------------- First cut -----------------------------------------------------------------------------

Control 1.244 1.392 1.224 -
7.5 1.296 1.932 1.518 0.887
15.0 2.869 2.895 2.946 2.655
22.5 2.327 2.514 2.622 2.233
30.0 2.288 2.324 2.445 1.553
LSD 5 % 0.05 0.15 0.18 0.40

Second cut

Control 1.283 1.533 1.330 -
7.5 1.795 1.922 1.850 0.919
15.0 2.943 2.935 2.994 2.529
22.5 2.682 2.420 2.611 2.310
30.0 2.517 2.215 2.488 1.762
LSD 5 % 0.15 0.21 0.11 0.22
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Table 3: Effect of cobalt on mineral composition of Ocimum basilicum
Macronutrients (%) Micronutrients (ppm)
-------------------------------------------------------------------- -------------------------------------------------------------

Cobalt N P K Mn Zn Fe Cobalt
treatment (ppm) -------------------------------------------------------------------------- First cut ------------------------------------------------------------- (ppm)
Control 2.17 0.32 0.61 64.5 27.7 154 2.00
7.5 2.36 0.58 0.68 68.5 35.1 141 4.60
15.0 2.86 0.69 0.79 79.8 43.3 133 7.12
22.5 2.60 0.61 0.71 74.0 48.0 125 12.6
30.0 2.31 0.49 0.69 70.3 44.2 120 21.2
LSD 5 % 0.06 0.20 0.04 0.24 0.08 1.07 0.22

Second cut
Control 1.88 1.02 0.46 62.2 26.8 165 2.04
7.5 2.28 1.06 0.59 70.3 33.6 157 4.11
15.0 2.56 1.10 0.70 78.2 38.9 143 7.91
22.5 2.49 1.08 0.66 75.1 36.0 131 13.2
30.0 2.45 1.05 0.62 69.0 33.4 123 22.0
LSD 5 % 0.04 0.03 0.03 0.14 0.06 1.02 0.16

Table 4: Effect of cobalt on chemical constituents of Ocimum basilicum
Total soluble solids Total carbohydrats Total protein Total phenols

Cobalt ---------------------------------------------------------------------- (%) --------------------------------------------------------------------------------------
treatment (ppm) -------------------------------------------------------------------- First cut --------------------------------------------------------------------------------
Control 12.19 14.74 13.54 1.33
7.5 13.02 15.22 14.73 1.78
15.0 14.74 17.19 17.85 3.05
22.5 14.02 16.83 16.22 2.82
30.0 13.96 16.34 14.41 2.22
LSD 5 % 0.05 0.35 0.30 0.23

Second cut
Control 13.00 15.11 11.73 1.50
7.5 13.65 15.87 14.02 2.41
15.0 15.33 17.04 15.97 3.11
22.5 14.81 16.86 15.54 2.96
30.0 14.42 16.21 15.29 2.88
LSD 5 % 0.36 0.13 0.24 0.06

Micronutrients (Mn and Zn) Contents: Data in Table 3, authors [27] who found certain antagonistic relationship
indicate the effect of cobalt on micronutrients (Mn and between both Fe and Co elements. It has confirmed by
Zn) in Ocimum basilicum herb. Data show that cobalt at authors [26] who indicted that increasing cobalt doses in
15.0 ppm gave the highest Mn and Zn content compared plant media resulted in a progressive depression effect on
to control. Increasing cobalt addition in plant media more iron content in sweet potato roots.
than 15.0 ppm resulted in proportion significant reduction.
These results are good agreement with those of authors Cobalt Content: Data in Table 3, also reveal that cobalt
[10] who showed that, cobalt level of 2.5 ppm in solution content in Ocimum basilicum herb significantly increased
culture exerted a promotive effect on Mn, Zn and Cu when cobalt addition increasing in plant media. These
content in tomatoes. Authors [26] added that cobalt at 8 results are good agreement with those obtained by
ppm increased Mn, Zn and Cu contents in faba bean authors [28] who found that increasing cobalt
compared with control. While increasing cobalt levels in concentration in plant media significantly increased cobalt
plant media being reversed. content in peppermint herbs as compared with control.

Iron Content: Presented data in Table 3, shows that, Fe Chemical Constituents: The amount of total soluble
content in Ocimum basilicum herb significantly decreased solids,  total  carbohydrates, total protein and total
with the increasing  cobalt  concentration  in  plant  media. phenols percentage in Ocimum basilicum herbs as
These results are in harmony with those obtained by affected  by  different  cobalt  levels  are  given in Table 4.
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Results indicate that all the mentioned parameters were 8. Grifithus, H.R. and J. Lunec, 2001. Ascorbic acid in
significantly increased by the addition of cobalt levels
(7.5, 15.0, 22,5 and 30 ppm) as compared with those
obtained by control treatment. In this concern that
authors [29, 30] who stated that all cobalt treatments
significantly increased all chemical contents in sugar beet
roots (total soluble solids, carbohydrates, proteins and
vitamin C as compared to control. Cobalt dose at 7.5 ppm
gave the highest values in all chemical constituents for
sugar beet roots compared with other concentration.

CONCLUSION

Cobalt is a promising element in the newly reclaimed
soils. It is used to reduce the harmful effect of high
temperature, drought and salinity in these soils. The
obtained results showed that cobalt has a positive effect
on the endogenous hormones, chemical and nutritional
contents of Ocimum basilicum plants.
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