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Abstract: Two field experiments were carried out to evaluate role of cobalt and organic fertilizerson tomato
production in the newly reclaimed soil condition. Experiments were conducted at Research and Production
Station, National Research Centre, El-Nobaria, BehearaGovernorate, Delta Egypt, under drip irrigation system
during 2011 and 2012 seasons.

The obtained results are summarized in the following:

The superior tomato growth and yield parameters were recorded by plants which supplied with cobalt at
7.5 ppm and chicken manure.
All treatments can be arranged in decreasing order as follows: chicken manure > NPK as recommended >
Agriculture compost.
Cobalt with all organic fertilizers enhancing tomato growth, yield, nutrients status and chemical
constituents as well as tomato fruits quality.

Finally, organic fertilizers decreases soil PH and increase the availability of cobalt and micronutrients.
Cobalt help plants to tolerate the newly reclaimed soil conditions.
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INTRODUCTION soil-water-plant relation though modifying soil density,

Soils of Egypt are low organic matter rarely exceeding increasing plant growth and water use efficiency [5].
2% [1]. The productivity of the newly reclaimed sandy Addition of organic manure to sandy soil enhancing
soils of Egypt isfar less than the yielding ability of most microbial activity and increase their ability to conserve
cultivars. Such sandy areas have poor fertility and variegation and consequently increasing their fertility and
fertilizers use efficiency. Therefore, applying different fertilizers use efficiency as a final goal [6]. On the other
sources of organic fertilizers to such soils beside the hand, some soil factors affect on the availability of mineral
usual  must  fertilizers  became  necessary [2]. Recently, fertilizers such as fixation as a result of high PH, losses by
with increasing the cost of mineral fertilizers and leaching, volatilization under soil poor structure and
questions as to their future availability, there is renewed flooding conditions. Some investigators proved that
interest in organic recycling to improve soil fertility and applying negatively on the efficiency of mineral fertilizers
productivity.  So, organic compost wastes may be utilized and hens increasing soil productivity [7]. Awad et al. [8]
in the soil as a source of nutrient for crop production [3]. reported that organic manure conditions gave higher
Increasing compost application in the newly reclaimed levels of relatively available nutrients elements, which are
soils significantly increased both dry matter production essentially required for plant growth. Moreover, it plays
and  yield  of  fruits [4]. Organic composts can improve an important role for improving soil physical properties.

total porosity, soil water relation and consequently,
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Cobalt is promising element in the newly reclaimed P, K, Fe, Mn, Zn, Cu were run according to authors [17].
soils. Cobalt has a vital role in defining water Determination of soluble, available and total cobalt was
consumption by growing plants, reducing transpiration determined according to method described by authors
rate and leaf water potential [9]. In spite of the absence of [18]. Some physical and chemical properties of Nubaria
evidence for direct role of cobalt in plant metabolism, it is soil are shown in Table 1.
considered to be a beneficial element for higher plants.
Cobalt is an essential element for the synthesis of vitamin Plant Material and Experimental Work: Two field
B , which is required for human and animal nutrition [10]. experiments were carried out in Research and Production12

Bibak [11] stated that while treatment of the winter wheat Station, National Research Centre, Nubaria location,
plants grown on sandy loam soil supplied with N Beheara Governorate, Delta- Egypt under drip irrigation
increased cobalt uptake by crop, responses were higher system.
when receiving farmyard manure than in the fields not Seeds of tomato (LyCopersicumesculentums Mill cvs.
given one. Abd El-Moez and Nadia Gad [12] pointed that Castlerock) were sown in nursery at first week of 15 Feb,
cobalt at 8 ppm in cowpea growing media saved about during both 2011 and 2012 seasons in plates filled with a
75% of the added inorganic fertilizer and 33% of the added mixture sand and peat moss (l:l). Plates were kept in Wire
organic fertilizer. Cobalt was fixed the atmospheric house and received natural agriculturalpractices when
nitrogen by microorganisms in legumes. Cobalt also they needed during 6 weeks. In Nubaria farm, each
increased fresh and dry weights of both shoots and roots experiment consisting 8 treatments. Different organic
of cowpea as well as macro and micro-nutrients content. fertilizers at the rate of 20 ton/fed were added during soil
Nadia Gad et al. [13] showed that cobalt had a significant preparation (Table 2).
promotive effect on olive growth, fruits yield, fruits oil Each treatment was represented by 3 plots. Each plot
yield as well as endogenous hormones and minerals area was 5×3 meter, consisting of three rows. After 45
composition especially with organic fertilizer. Organic days  from  sowing  tomato  seedlings  were transplanting
fertilizer decreases soil PH and increases the availability in  plots  (50 cm  apart)   under   drip   irrigation  system.
of cobalt and micronutrients. Cobalt help plants to tolerate The seedlings (at the third truly leaves) were irrigated with
Rass Seder conditions. cobalt at 7.5 ppm according to Nadia Gad [19] as cobalt

Tomatoes, the most important vegetable crop in the sulphate form. All the plants received natural agricultural
world, is known to response well to cobalt application, practices when they needed.
Atta-Aly et al. [14] pointed that supplementing nutrient
solution with low level of cobalt (0.25 ppm) improved A number of 8 treatments were concluded:
growth of tomato plants and enhanced both flowering and
fruiting. Control: received only the recommended doses by

Nadia  Gad  [15]  pointed that application of cobalt at Ministry of Agriculture of mineral fertilizers i.e. 200
20 ppm with organically fertilized roselle plants were more Kg/fed mono super phosphate; 150 Kg/fed
effective in increasing all growth,yield quantity and ammonium sulphat and 100 Kg/fed potassium
quality such as anthocyanin; flavones and minerals sulphate.
content. Chicken manure (20 ton/fed).

The current work aimed to study the role of cobalt Farmyard manure (20 ton/fed).
and differentorganic fertilizer sources in processes of Agriculturecompost(20 ton/fed).
tomatoes growth and development, yield quantity and Control(recommended NPK) + 7.5 ppm cobalt.
quality under the newly reclaimed soil condition. Chicken manure (20 ton/fed) + 7.5 ppm cobalt.

MATERIALS AND METHODS Agriculturecompost(20 ton/fed) + 7.5 ppm cobalt.

Soil Analysis: Physical and chemical properties of Measurement of Plant Vegetative Growth: After 60 days
Nubaria Soil were determined and particle size from transplanting, plant height, number of branches and
distributions along with soil moisture were determined as leaves per plant, leaf area, root length, fresh and dry
described by authors [16]. Soil pH, EC, cations and weights of both shoots and roots of tomato plants were
anions, organic matter, CaCO , total nitrogen and available recorded according to authors [20].3

Farmyard manure (20 ton/fed) + 7.5 ppm cobalt.
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Table 1: Some physical and chemical properties of Nubaria soil
Physical properties
Particle size distribution % Soil moisture constant %
----------------------------------------------------------------------------- -------------------------------------------------------------------------------
Sand Silt Clay Soil texture Saturation FC WP AW
70.8 25.6 3.6 Sandy loam 32.0 19.2 6.1 13.1
Chemical properties
Soluble cations (meq  L) Soluble anions (meq L)1 1

-------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------
pH 1:2.5 EC (dS m ) CaCO3 % OM % Ca Mg K Na HCO CO Cl SO1 ++ ++ + + - - =

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 Availablemicronutrients ppm
---------------------- ppm ----------------------- ---------- mg 100 g  soil ----------- --------------------------------------------------------------1

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), AW(Available water).

Table 2: Some properties of different organic fertilizer sources used in the studies experiments
Organic Source O.M (%) Total N (%) C/N ratio pH (1:25) EC dsm Available nutrients (%) DTPA- extractable (ppm)1

Chicken manure 36.0 2.96 7.07 6.40 8.85 0.72 0.93 564 36.8 28.2 34.7
Farmyard manure 32.2 2.81 6.66 6.23 8.53 0.65 0.86 516 32.0 25.0 31.2
Agriculture compost 25.3 1.89 7.78 6.01 5.36 0.59 0.71 480 26.0 20.1 25.1

Measurement of Fruits Yield Quantity: After 105 days follows: Chicken manure >Farmyard manure > NPK as
from transplanting, tomatofruit length, diameter and recommended >Agriculture compost. The lowest values
weight as well as early yield and total yield (ton/fed) were of tomato growth parameters were obtained by agriculture
recorded according to authors [21]. compost. Data  indicate   that   the   addition   of  cobalt

Measurements of Nutritional Status: In tomato fruits, tomato growth parameters with different organic fertilizers
macronutrients (N, P and K), micronutrients (Fe, Mn, Zn which used. The results are in harmony with those
and Cu) as well as cobalt were determined according to obtained by Nanwai et al. [6] who found that, addition of
authors [18]. organic manure to sandy soil enhancing microbial activity

Measurement  of  Chemical  Constituents: In tomato increasing their fertility and fertilizers use efficiency as a
fruits, total soluble solids, total soluble sugars, vitamin final goal.
“C” as L-ascorbic acid and titrable acidity were Data presented in Table 4, indicate that, it worthy to
determined according to authors [22]. notice the positive effect of organic manure fertilizer. It is

Statistical Analysis: All data were subjected to statistical synergistic effect on both fresh and dry weights of tomato
analysis according to procedure outlined by [23] shoots and roots. Agriculture compost gave the lowest
computer program and means were compared by LSD ones. It is evident of chicken manure increased tomatoes
method according to authors [24]. fresh weights of shoots and roots to 40.1 and 49.6%

RESULTSAND DISCUSSION shoots and roots fresh ones to 23.4 and 24.8%

Vegetative Growth: Data presented in Table 3 show the increasing biomass of shoots and roots. Chicken manure
effect of cobalt and different organic fertilizers on tomato increased shoots and roots biomass 35.2 and 22.7%
growth parameters such as plant height, stem diameter, respectively. Farmyard manure gave increasing fresh
number of branches and leaves, leaf area index and root weight of shoots and roots 23.6 and 24.8% while
length. The superior tomato growth parameters were increasing shoots and roots biomass 19.6 and 16.1%
recorded by plants which supplied with chicken manure. respectively relative calculated as percentage from
All treatments can be arranged in decreasing order as control.

(7.5 ppm) to plant growth media significantly increased all

and increase their ability to conserve variegation and

obvious that chicken and farmyard manure had a

respectively. Moreover, farmyard manure increased

respectively. Similar results were obtained also with
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Table 3: Influence of cobalt and organic fertilizers on tomato growth parameters after 60 days from transplanting (mean of two seasons)
Number/plant
------------------------------

Organic fertilizers (20 ton/fed) Plant hight  (cm) Stem diameter (cm) Branches Leaves Leaf area  (cm) Root length (cm)2

Without Cobalt
Control, (NPK) recommended 71.9 1.16 5 28.8 280 40.0
Chicken manure 79.5 1.26 6 38.6 287 46.5
Farmyard manure 76.2 1.21 6 35.0 280 44.2
Agric. compost 67.0 1.14 4 26.9 213 37.3
LSD at 5% 3.3 0.02 1.0 2.1 7.0 2.3

With Cobalt (7.5 ppm)
Control (NPK) recommended 75.2 1.19 5 32.5 288 41.8
Chicken manure 84.6 1.30 7 43.0 356 46.6
Farmyard manure 80.1 1.25 7 38.4 292 44.5
Agric. compost 71.2 1.16 5 27.1 251 18.1
LSD at 5% 0.4 0.3 2.5 4.6 4.0 2.1
Interaction LSD5% 7.1 0.04 3.2 6.4 10.6 4.1

Table 4: Influence of cobalt and organic fertilizers on tomato fresh and dry weights after 60 days from transplanting (mean of two seasons)
Fresh weight/plant (g) Dry weight/plant (g)
------------------------------------------------ -------------------------------------------------

Organic fertilizers (20 ton/fed) Shoot Root Shoot Root
Without Cobalt

Control recommended (NPK) 102.6 25.8 25.0 5.16
Chicken manure 143.7 38.6 33.8 6.33
Farmyard manure 126.8 32.2 29.4 5.98
Agriculture compost 94.7 24.6 22.1 4.69
LSD at 5% 7.9 1.2 2.4 0.46

With Cobalt (7.5ppm)
Control (NPK) recommended 119.2 30.3 26.6 6.17
Chicken manure 187.9 48.0 45.2 9.59
Farmyard manure 165.5 43.8 40.7 8.72
Agriculture compost 101.8 26.5 23.8 5.41
LSD at 5% 17.4 3.8 2.8 0.76
Interaction LSD 5% 24.9 4.8 5.0 1.20

Data in Table 4 also indicate that cobalt had a [11] added that, winter wheat which treated with cobalt
significant beneficial effect on shoot and root fresh and and farmyard manure responses the higher growth
dry weights with all treatments. Data in Table 4 clearly compared with untreated plants. A lot of studies Nadia
indicate that, supplementing plant media with 7.5 ppm Gad [19] showed that cobalt at 7.5 ppm being with several
cobalt with all organic fertilizers as well as control induced in Auxins and Gibberellinsendogenous hormones
enhance plant growth which was reflect on plant growth synthesis and decreased the activity of some enzymes
specially, dry matter content. Cobalt with chicken manure such as peroxidase and catalase of tomato plants and
increase shoot and root biomass about, 33.7 and 51.5% hence increasing the anabolism rather than catabolism.
respectively, while with farmyard manure increased
shoots and roots biomassabout 38.4 and 45.8% Yield Characteristics: Data presented in Table 5 clearly
respectively. Agriculture compost increased both shoots indicate that chicken and farmyard manure significantly
and  roots  biomassabout  7.69  and 10.41% respectively. increase all tomato yield parameters such as flowers
On the other hand, cobalt with control (recommended number per plant, fruits number per plant, percent of fruits
NPK) increased the biomass of shoots and roots about set, fruits weight per plant as well as early and total fruits
6.40 and 19.57%. These results are good agreement with yield. It is increased early and total yields 219.5 and
those obtained by Nadia Gad et al. [13] who pointed that, 37.12%, while farmyard manure gave the increasing 185.28
organic fertilizers decreased soil PH and increased the and 21.27% respectively. Moreover, agriculture compost
availability of cobalt. Cobalt improves olive growth. Bibak, gave  the  lowest ones as relative calculated as percentage
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Table 5: Influence of cobalt and organic fertilizers on flowers (after 75 days) and fruiting as well as early and total yield after 105-110 days from transplanting
(mean of two seasons)

Organic fertilizers
(20 tons/fed) Flowers No/plant Fruits No/plant Percent of fruits set Fruits weight per plant (g) Early yield (ton/fed) Total yield (ton/fed)

Without Cobalt

Control,(NPK)
recommended 114 29 25.4 978 0.951 7.824
Chicken manure 122 39 32.0 1341 0.038 10.728
Farmyard manure 116 33 28.3 1186 0.713 9.488
Agriculture compost 107 24 22.4 886 0.942 7.088
LSD at 5% 2.0 4.0 - 92.0 0.30 0.74

With Cobalt (7.5 ppm)

Control (NPK)
recommended 123 31 25.2 1057 0.970 8.956
Chicken manure 130 41 31.5 1683 4.313 13.964
Farmyard manure 125 36 28.8 1492 3.125 11.936
Agriculture compost 119 27 22.7 998 1.013 8.784
LSD at 5% 2.0 5.0 2.5 59.0 0.43 0.172
Interaction LSD5% 3.8 8.7 5.2 149 0.70 0.223

Table 6: Influence of cobalt and organic fertilizers on fruits quality of tomato (mean of two seasons)

Fruits physical parameters Fruits chemical constituents
--------------------------------------------------------------- --------------------------------------------------------------------------------------------------------

Organic Fertilizer (20 tons/fed) Length (cm) Diameter (cm) Weight (g) Protein Total soluble solids Total soluble sugars Titable acidity L-Ascorbic (acid mg/100g F.W)

Without Cobalt

Control, (NPK) recommended 4.62 4.98 90.35 21.81 3.49 2.43 0.51 18.53
Chicken manure 5.45 5.64 105.53 24.31 4.50 2.92 0.56 22.25
Farmyard manure 5.40 5.47 99.04 22.81 4.31 2.56 0.48 20.01
Agriculture compost 4.17 4.81 82.26 21.62 3.36 2.22 0.39 17.88
LSD at 5% 0.4 0.16 8.90 0.19 0.13 0.80 0.20 0.65

With Cobalt (7.5 ppm)

Control,(NPK)
(recommended 4.96 5.12 99.55 22.81 3.66 2.45 0.49 18.78
Chicken manure 5.76 5.96 113.31 24.81 4.55 2.99 0.50 22.86
Farmyard manure 5.64 5.64 107.50 23.25 4.51 2.70 0.44 21.17
Agriculture compost 4.41 5.08 90.08 22.44 3.54 2.39 0.35 18.23
LSD at 5% 0.22 0.20 9.47 0.31 0.12 0.60 0.20 0.55
Interaction LSD 5% 0.60 0.33 18.12 0.47 0.23 1.2 3.8 1.1

Table 7: Influence of cobalt and organic fertilizers on minerals composition of tomato fruits (mean of two seasons)

Macronutrients (%) Micronutrients (ppm)
-------------------------------------- -----------------------------------------------------

Organic fertilizers (20 tons/fed) N P K Mn Zn Cu Fe Cobalt (ppm)

Without Cobalt

Control (NPK) recommended 3.49 0.272 0.487 54.5 31.5 22.0 161 0.64
Chicken manure 3.89 0.298 0.528 67.8 40.3 28.5 153 0.98
Farmyard manure 3.65 0.285 0.525 58.9 33.9 25.0 136 0.76
Agriculture compost 3.46 0.266 0.463 54.0 28.1 20.2 129 0.62
LSD at 5% 0.50 0.06 0.03 0.5 2.4 1.8 7.0 0.30

With Cobalt

Control, (NPK) recommended 3.65 0.279 0.496 58.0 04.0 24.5 157 1.89
Chicken manure 3.97 0.309 0.539 72.6 43.7 33.6 146 3.67
Farmyard manure 3.72 0.296 0.531 63.4 37.0 29.2 132 3.32
Agriculture compost 3.59 0.272 0.479 57.8 30.1 22.3 121 2.93
LSD at 5% 0.19 0.07 0.08 0.2 3.9 2.2 11.5 0.35
Interaction LSD 5% 0.66 0.11 0.10 0.6 6.1 3.8 18.2 0.63
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from control. Data also show that cobalt had a significant Nutritional Status: Data in Table (7) indicate that chicken
promotive effect on all yield parameters of tomato plants manure recorded the highest macronutrients (N, P and K)
which grown under different organic fertilizers as well as and micronutrients (Mn, Fe, Zn and Cu) compared with
control plants which treated with NPK fertilizers. It is control, followed by farmyard ones. Agriculture compost
evident that cobalt addition increased tomato fruits yield gave the lowest figures. Data indicate that cobalt gave a
to 30.16% with chicken manure, 25.8% with farmyard significant positive effect of the status of macro and
manure, 23.9% with agriculture compost, 14.5% with the micronutrients except Fe.
control (recommended NPK fertilizers). Data also indicate certain antagonistic relationships

These results are in harmony with those obtained by between cobalt and iron [29]. Cobalt content in
Nadia Gad and Nagwa Hassan [25] who stated that cobalt tomatofruits which treated with cobalt higher than
at 5 ppm significantly increased sweet pepper fruits yield. untreated plants (Bibak, [11]) who stated that winter
Confirm these results Wallace and Mauller [26] who wheat growing on sandy loam soil supplied with farmyard
stated that more availability; 2.5 ppm chelated cobalt was manure increased cobalt uptake by crops. The highest
similar, in obtained bush bean leave cobalt content to that cobalt  content   was   recorded   with   chicken  manure
in leaves given 50 ppm cobalt as sulphate form. Cobalt 3.67 ppm. Young (1983) reported that the daily cobalt
improvestomato plants growth and yield. requirement for human nutrition could reach 8 ppm

Fruits Quality: Physical and chemical properties of water without health hazard.
tomato fruits given in Table 6.

Physical Parameters: Data show that tomato fruits
physical properties such as length, diameter and weight Cobalt is promising element in the newly reclaimed
were enhanced by chicken and farmyard manures. soils  and  had  a   significant   synergistic   effect of
Chicken manure had a favorable effect followed by tomato growth, yield, nutrients status, physical and
farmyard manure followed by control (NPK fertilizers). chemical contents especially under organic fertilization.
Agriculture compost showedthe lowest values. Data Organic  matter  hence   soil   properties   especially  soil
presented in Table (6) also indicate that cobalt addition PH and increased the availability of cobalt and
improve all physical characteristics with all organic micronutrients.
fertilizers. These results are agreed with authors [27].

Chemical Constituents: Similar responses of tomato fruits
chemical constituents to different organic fertilizers, 1. Balba, A.M., 1976. Soil fertility and fertilization. P365.
cobalt  addition  to  tomato growing media enhancement Dar El-Madbouly El-Gadida, Alex. Egypt.
the chemical constituents of fruits such as protein, total 2. Alexander, M., 1990. Introduction to soil
soluble  solids,  total  soluble  sugars  and vitamin "C" as Microbiology. John Wiely and Sons. Inc. New York.
L-Ascorbic acid. On other hand, titrableacidity (as citric 3. Parr,  J.F.  and  S.B.  Hornick,  1990.  Recent
acid) resulted negative response to cobalt application development  in  alternative  agricultural   in  the
with  all  used fertilizers. Decreasing of titrable acidity United States. In. proc. of In the 1. Conf. on
improve the quality of tomato fruits. These results are in Khonkean Univ. Tailand. 
good agreement with those obtained by Nadia Gad [19] 4. Abou   El-Seoud,    M.N.A.,    M.F.    AbdEl-Sabour
who indicated that cobalt at 7.5 ppm had a promotive and  E.A.  Omer,  1997.  Productivity  of  rosell
effect for total soluble solids, total soluble sugars and (Hibiscus sabdaifa L.) plant as organic waste
vitamin "C" contents. Vitamin "C" as L-Ascorbic acid is composts addition to sandy soil. Bull of National
the major antioxidant in plant cells. Increasing L-Ascorbic Research Centre, Cairo, 22(4): 495-505.
acid by cobalt addition might be indirect effect, as 5. Obi, M.E. and P.O. Ebo, 1995. The effectoforganic
Ascorbic acid acts in many biochemical processes as and inorganic amendments on soil physical
mentioned before. In this concern, reported that, for properties and production in a severely degraded
human high vitamin "C" dietary intake correlates with sandy soil in southern Nigeria. Bioresource-
reduced gastric cancer risk [28]. Technology, 51(2-3): 117-123.

depending on cobalt levels in the local supply of drinking

CONCLUSIONS
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