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ABSTRACT

The effect of strong magnetic fields on activities of yeast cells was investigated. Experimental yeast cells

were cultured in 5 ml of YPD(Yeast extract Peptone Dextrose) for the number density of yeast cells of

0.2X10 /ml with 30°C and magnetic field 0.7mT (millitesla or 7Gauss). Since the yeast cells were placed in6

the center of the superconducting magnet. Exposure time was for 15 and 30 min. The biofertilizer caught up

yeast cells exposed for 30 min. was high effect on NPK contents , yield and berry quality of Thompson

seedless grape. They increased the yield/vine, nitrogen and potassium content in leaf petioles, improving quality

and decreasing nitrate and nitrite in berry juice. The increase of leaf area and its content of nitrogen and

potassium were significant comparing control group. The further of (yeast fertelyzers (YFs) were not appeared

effects on phosphorus content. On the other hand, the YFs  have significant effects on each of N levels,

soluble solids content (SSC), berry dimensions, nitrate and nitrite content of berry juice, beside the decreased

of acidity. Therefore, it could be concluded that fertilization with 60 units combined with YFs magnates for

30 min. will be appropriate for Thompson seedless. The precedence of YFs, due to grapevines to achieve

proper plant nutrition, reduce the amount of mineral nitrogen fertilizer ,produce healthy fruits and decrease

environmental pollution. Therefore, the YFs might be safe and saving. 
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Introduction

Yeast (Saccharomyces cerevisiae (Sc)) is considered a new promising biofertilizer for many crops. Using

yeast in vineyards was mentioned by some research workers EL-Mogy et al. (1998) and Ismail et al. (2003)

on Thompson seedless, Ahmed et al. (1997) on Roumy red, Amen et al. (2000) on King Ruby. Little

information has been available in the literature concerning physical mutants of (Sc) and its effect on fruit

crops. But some investigators found a great responses to physical mutant’s application on some crops; Ali et

al., (2005) on wheat and Bader et al. (2006) on Sorghum plants. Consequently, this investigation was initiated

to elucidate the beneficial effect of using physical mutants of (Sc) as biofertilizer to partially replace N-mineral

fertilizer in the vineyards. Tsuchiya et.al., (1996), working with homogeneous and inhomogeneous magnetic

fields. They found a growth stage of E. coli bacterial cultures and the ratio of cells under magnetic field to

cells under geomagnetic field was less than 1 during the first 6 h of treatment and greater than 1 after 24 h.

Based on the assumption that magnetic fields could act as a stress factor. Little else is known about the effect

of microbial growth stage on susceptibility to magnetic fields.

Eco-fertilizer with promising benefits, according to the predictions of United Nations  Ongley (1996) an

increase of 40-45% of food production is required to sustain the global population in 2025. Unfortunately,

extensive and often unbalanced (over and under) fertilization also leads to environmental degradation. Due to
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the immediate or fast release of nutrients to the soil, irrespective of the plant’s needs, up to 50% of applied

nitrogen fertilizer may be lost to drainage and/or runoff causing surface and groundwater pollution. Chemical

fertilizers also cause farmland degradation, and reduced soil fertility and biodiversity (Byrne, 2001). The

relation between magnetic field and living organism has been investigated by many groups. It was reported

that low-frequency magnetic fields such as 50 Hz and 10 mT affected yeast (Sc) activities: the number of yeast

cells were decreasing and their growths were restricted (Novak et al., 2007).  

The production and the quality of table grapes could be significantly increased with the integrated

management of the vineyards specially the nutrition management practices. Nitrogenous fertilization is the most

limiting factor that influences the growth of the plant but an oversupply can be particularly harmful because

it contributes toward excessive vigor and may lead to great susceptibility to diseases (Christensen et al., 1978).

Adequate nitrogen but not excessive is needed by the grapevine for optimum growth and maximum production

(Conradie & Saayman, 1989). There is a general agreement that many problems facing fruit trees growers, one

of them is the high cost of chemical fertilizers. In addition to that, the use of chemical fertilizers have an

increased role in the health problems of mankind as polluting agent lead to disturbance in natural biological

balance in the soil and accumulate in food chain causing hazardous effects for man. Therefore, in the last few

decades, biofertilizers for fruit trees has drawn the great attention of investigators and it became a positive

alternative to chemical fertilizers. Thus, it is preferable to eliminate nitrogen fertilizer application for reducing

the environmental pollution and decreasing the cost of production. However, bio-fertilizers can help much to

achieve this above mentioned goal.

Materials and methods

This investigation was carried out during the two seasons of 2006 and 2007 in a private vineyard of

Thompson seedless grape (Vitis vinifera , L.) located near EL-Mahalla EL-Kobra city, Gharbia Governorate,

Egypt.

The vines were 12 years old, cultivated at 2 x 2.5 meters a part in clay loamy soil under surface irrigation

system. The vines were trained on three wires using the cane system of pruning. The number of canes varied

from 5-6 and each cane was of 12-14 buds, clusters were thinned to 25 clusters per vine. For this study 63

vines of almost similar vigor were selected and received normal cultural practices including pruning as well

as pest and disease control. This experiment was laid out in a randomized complete block design. Each

treatment included three vines, replicated three times.

Nitrogen fertilizer in the form of ammonium sulfate (20.6 %) was added at rates of 40, 60 and 80 units

per feddan, divided into two equal doses, the first was added at the beginning of growth season, the second

was added at fruit set. Also, the physical mutants of S.C. were added at the same times of nitrogen fertilizer

application.

Magnetic field exposure

10 1 8 3 4 5,7 2 1 1GM3 (Sc) was the selected strain have a genotype : (a/gal , trp , met , ura , ura , ade , leu , lys , ilv ,

1 1aro  D, Can , Suc, mal, Cupr), was exposed to magnetic field; the flux density of (MF) was 0.7mT (millitesla

or 7Gauss) was played important role to arise bulk of cell growth rate after 24hr. The first treated yeast group

(A) was for 15 min. and the second group (B) was for 30 min. Each group, selected big colony has pink color

and mixes with cheap source for carbohydrates, traces of vitamins and minerals. Each package weight about

15g.    

The applied treatments were the following:

1. 80 units / feddan + YFA.

2. 60 units / feddan + YFA.

3. 40 units / feddan + YFA. 

4. 80 units / feddan + YFB

5. 60 units / feddan + YFB.

6. 40 units / feddan + YFB.

7. Control 100 units / feddan as a farm practices.

Soil samples were taken from the vineyard at 0-90 cm prior to fertilizers application and were subjected

to chemical and physical analysis. 
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Average leaf area (cm ): 2

A representive sample of 15 leaves for each vine was taken (fifth to sixth from shoot apex) from different

sides of the vines at blooming. The area was measured using digital planimeter.

Leaf mineral content: 

Total nitrogen was determined by the colorimetric method as described by Yeun and Follard

(1952).Phosphorus was determined colorimetrically as described by Truog and Meyer (1939).Potassium was

determined by using a flame photometer according to the method of Brown and Lilliland (1946).

Nitrite and nitrate: 

For the nitrite and nitrate in berries determination methods of Singh (1988) were applied.

Yield (kg/vine):

The yield of each vine (kg) was calculated by multiplying cluster number per vine by the average cluster

weight.

Cluster weight (g)

Berry dimensions (cm)- Soluble solids content (SSC)- Total acid content %.  

Statistical analysis:

The present data was statistically analysis according to the methods described by Snedecor and Cochran

(1980).

Results and discussion

Table 1: Some physical soil properties 

N0 Soil Depth Particles size % Soil texture

--------------------------------------------------------------------------------------------

Course sand Fin sand Silt Clay

1 0-30 2.10 17.35 51.69 28.86 Clay loam

2 30-60 2.30 28.59 38.12 31.99 Clay loam

Table 2: Chemical soil properties

3n0 Soil Depth ph ec CuCo3% GM CEC Soluble ions

-------------------------------------------------------------------------------------

3 3 _ 3Cu M g Na K Co HCO Cl SO

1 0-30 7.2 1.1 2.4 1.2 31.0 10.2 7.4 6.6 0.1 - 7.8 5.8 11.2

2 30-60 7.8 0.6 1.8 0.8 25.2 7.6 4.6 5.5 0.2 - 7.2 6.3 4.4

Table 3: Survival growth of a yeast strain on YPD 

Hours Total No. cells/ml No. viable cells/ml Survival %

Control 1x10 1x10 1003 3

2 2.1x10 1.8x10 85.73 3

4 3.2x10 1.2x10 37.53 3

6 6.5x10 5.7x10 87.73 3

8 1.5x10 1.2x10 804 4

10 3.2x10 2.6x10 814 4

12 6.5x10 5.6x10 864 4

24 3.3x10 2.1x10 63.66 6

36 2.0x10 1.2x10 608 8

72 5x10 2.4x10 4813 13

Table 4: Survival growth of a yeast strain on YPD, after 24h from exposure to 0.7mT for 15 and 30 min.  

Exposure time Total cells/ml Variable cells/ml Survival%

Control 7.55x10 7.55x10 1007 7

15 7.1x10 7 x 10 98.57 7

30 6.5x10 6 x 10 92.37 7
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NPK content of leaves:

Data recorded in Table (5) show that the application of two strains of physical mutants of yeast as

biofertilizer combined with different doses of mineral nitrogen significantly increased N content in leaf petioles

than those obtained from untreated vines with biofertilization (control). Data also revealed that the highest

nitrogen dose (80 units) combined with YB gave the highest values of nitrogen followed by 60 units combined

with YB, then 60 units of mineral nitrogen combined with YA. While, the lowest value of nitrogen was found

with the control. The obtained results in this respect are in agreement with those obtained by Abbas et al.

(2006) working on Ruby seedless grape. She found that the highest values of N was obtained from biofertilizer

(nitrobein) combined with (60 N units). With respect to the effect of applied nitrogen either alone or combined

with biofertilization (YA or YB) on phosphorus leaf content data in the same Table indicated that there was

no clear effect on phosphorus content with all applied treatments.

With regard to the effect on potassium content, it is clear that all biofertilization combined with different

doses of mineral nitrogen used significantly increased potassium content in leaf petiole than those obtained

from using mineral nitrogen alone (control). In this respect, the best results were obtained from using 40 units

combined with YB followed by 40 units combined with YA and 60 N units combined with YB.

Our data agree with those reported by Abbas et al. (2006) on Ruby seedless and EL-Boray et al. (2004)

on Thompson seedless grape. The role of biofertilization with mineral nitrogen fertilizer in increasing leaf

mineral content could be due to the enhancing effect of biofertilizer on endogenous photohormones which play

2an important role in activating N -fixing bacteria in the soil. These bacteria have the ability to supply the plants

with fixed-N and release plant growth promoting substances GA, IAA and Cytokinins (Reynders & Vassak,

1982).

Table 5: NPK after supplying 

Treatments N % P % K %

---------------------------------- ------------------------------------ ------------------------------------------

2006 2007 2006 2007 2006 2007

80 units N + YA 2.33 2.50 0.12 0.13 2.03 2.20

60 units N + YA 2.49 2.39 0.12 0.11 2.21 2.30

40 units N + YA 2.27 2.33 0.12 0.12 2.29 2.40

80 units N + YB 2.58 2.60 0.12 0.11 2.47 2.20

60 units N + YB 2.50 2.52 0.11 0.11 2.27 2.30

40 units N + YB 2.42 2.49 0.12 0.13 2.31 2.42

100 units N (control) 1.83 1.91 0.13 0.11 1.96 2.09

L.S.D at 5 % 0.05 0.04 N.S N.S 0.06 0.11

Leaf area, cluster weight and yield:

It is clear from Table (6) that leaf area showed significant increase with soil application of both YA and

B combined with any dose of mineral nitrogen compared with the control. The highest increment of leaf area

occurred with soil yeast B combined with (80 N units) followed by yeast B combined with (60 N units).

Concerning to the effect of biofertilization combined with different doses of mineral nitrogen on cluster weight,

data presented in Table 6 revealed that the highest units of N (80 units) combined with yeast B gave the

highest weight of clusters followed by 80 units combined with yeast A and 60 units combined with yeast B

compared with the other treatments or the control. The increase of cluster weight as affected by interaction

between mineral nitrogen and biofertilization may be due to the beneficial effect of both bio and nitrogen

fertilizer together on the absorption and efficiency of plant nutrients (Fayez et al., 1985). The obtained results

are in accordance with those of EL-Boray et al. (2004) who mentioned that supplying Thompson seedless

grapevines with 60 units + biofertilizer enhanced cluster weight.

Table 6: Determination the variable of leaf area, cluster weight and yield.

Treatments Leaf area cm Cluster weight (g) Yield/vine (kg) M ean2

------------------------------- --------------------------- ----------------------------------

2006 2007 2006 2007 2006 2007

80 units N + YA 124.0 123.0 510 520 12.75 13.00 12.88

60 units N + YA 120.3 119.2 436 465 11.01 11.63 11.32

40 units N + YA 102.6 100.5 358 374 8.96 9.37 9.16

80 units N + YB 141.6 141.0 540 571 13.50 14.29 13.88

60 units N + YB 124.0 124.0 490 494 12.25 12.36 12.30

40 units N + YB 116.4 116.0 395 406 9.88 10.17 10.23

100 units N (control) 102.7 103.0 463 478 11.58 11.96 11.77

L.S.D at 5 % 1.23 1.04 8.74 7.03 0.22 0.18 ----
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With regard on yield/vine, it is obvious that the applied fertilizer combined with biofertilization (YA or

YB) resulted in significant increase in the yield/vine. The highest values of yield were obtained by using 80

units combined with YB followed by 80 units + YA and 60 units + YB gave 13.89, 12.88 and 12.30 kg/vine

as the mean of the two seasons of study, respectively. The increment of yield by the presence of biofertilizer

with the nitrogen fertilizer may be attributed to the increased fixation of nitrogen and enhancing the

photosynthesis which promoted the vegetative growth to go forward and thus increasing yield as explained by

EL-Komy & Wahab, (1998). The obtained data are in agreement with those reported by EL-Boray et al. (2004)

on Thompson seedless and Abbas et al. (2006) on Ruby seedless grape.

Berry dimension, SSC and acidity:

From Table (7) it is clear that all N doses combined with biofertilization (YA or B) used significantly

increased both diameter and length of berries than the control. Furthermore, using 80 units mineral nitrogen

combined with YB gave best results in this respect which gave (1.4 – 1.4 cm) and (1.8-1.7 cm) for diameter

and length in the first and second seasons of the study respectively, followed by 60 units combined with YB

which gave (1.3-1.3 cm) for diameter and (1.7-1.6 cm) for length during two seasons of the study, respectively.

The positive effects of biofertilization on berry dimensions could be due to increasing uptake of various

nutrients, active photosynthesis process, cell division and cell enlargement by the physical mutants of yeast

which considered as a source of IAA and cytokinins hormones. The results of this study are parallel with those

found by Amen et al. (2000) on King Ruby cv.

Table 7: N doses combined with biofertilization (YA or B)

Treatments Fruit diameter Fruit length SSC % Acidity 

------------------------ ------------------------ ------------------------- --------------------------------

2006 2007 2006 2007 2006 2007 2006 2007

80 units N + YA 1.3 1.3 1.6 1.6 17.0 17.0 0.53 0.52

60 units N + YA 1.3 1.3 1.6 1.5 17.0 18.0 0.53 0.51

40 units N + YA 1.3 1.3 1.5 1.5 18.0 18.0 0.52 0.51

80 units N + YB 1.4 1.4 1.8 1.7 18.0 18.0 0.51 0.48

60 units N + YB 1.3 1.3 1.7 1.6 18.0 18.0 0.51 0.48

40 units N + YB 1.3 1.3 1.6 1.6 19.0 19.0 0.48 0.43

100 units N (control) 1.1 1.2 1.3 1.4 16.0 16.0 0.59 0.59

L.S.D at 5 % 0.10 0.04 0.07 0.05 0.21 0.14 0.01 0.01

Soluble solids content (SSC):

Data presented in Table (7) indicate that soluble solids content (SSC) significantly increased by

biofertilization combined with mineral nitrogen than mineral nitrogen alone (control). In this respect, the best

results were obtained from 40 units combined with YB followed by 60 units + YB. The positive effects of

biofertilization with (YA or B) applications on SSC in grape juice could be attributed to the enhancing effect

of photosynthesis processes and increasing promoters hormones as cks. It is well known that these hormones

induced a considerable increase in sugars contents, and consequently caused an increase in SSC % in grape

juice. These results are in agreement with those obtained by Amen et al., (2000), Abbas et al., (2006) on Ruby

seedless and EL-Boray et al., (2004) on Thompson seedless grape.

Acidity:

Data presented in Table (7) revealed that reducing nitrogen requirements for the bines and the application

of biofertilization gave a significant decrease of acidity in berry juice. It is worthy to note that 40 units N

combined with YB gave the lowest level of acidity compared with the other treatments used of the control

followed by 60 units + YB. The obtained results through this study are in accordance with those found by

Amen et al. (2000) on Ruby seedless and Fayed (2005) on Anna apple.

Nitrate and nitrite residues in the berries:

Nitrate and nitrite residues of Thompson seedless berries as affected by mineral N-alone or biofertilization

combined with different doses of mineral nitrogen is shown in Table (8). During the tow seasons of the study

the treatment of mineral nitrogen fertilizer alone (control) resulted in higher nitrate and nitrite values compared

with the other treatments. It is clear that replacing nitrogen requirements for the vine by biofertilization is

important to reduce the nitrate and nitrite residues in the berries of Thompson seedless grape. The highest

values of nitrate and nitrite were produced from using mineral nitrogen alone (8.9-8.6 ppm) for nitrate and
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(4.9-4.6 ppm) for nitrite in the first and second seasons of the study, respectively. Data also show that the

biofertilization (YA or YB) significantly decreased nitrate and nitrite in berry juice.

Table 8: Biofertilization combined with different doses of mineral nitrogen

Treatments Nitrate ppm Nitrite ppm

----------------------------------------------- -----------------------------------------------------

2006 2007 2006 2007

80 units N + YA 6.9 6.6 3.2 2.9

60 units N + YA 5.8 5.6 2.4 2.3

40 units N + YA 4.9 4.7 1.2 1.2

80 units N + YB 6.5 6.2 3.0 2.8

60 units N + YB 5.8 5.5 2.3 2.3

40 units N + YB 4.6 4.4 1.1 1.08

100 units N (control) 8.9 8.6 4.9 4.6

L.S.D at 5 % 0.16 0.23 0.08 0.07

Moreover, the best results in this respect were obtained from 40 units nitrogen combined with YA or YB

followed by 60 units combined with the same strains of yeast. From this study it is clear that biofertilization

in Thompson seedless vineyards under low levels of mineral nitrogen fertilizer increased its yield and quality.

Furthermore, using 60 units of mineral nitrogen combined with (YB) was more effective for increasing yield

per vine, improved quality and reduced the values of both nitrate and nitrite in the berries juice. Moreover,

it is safe and economic to be used for the fertilization program of Thompson seedless grapevine under similar

conditions. The increasing of NPK leaves or yield /vine especially in group case supply which yeast magnet

for 30 min.  The diamagnetism of water (medium solution) and yeast, the liquid surface distinctly inclined

under gradient magnetic fields, and the hydrostatic force in suspension was strengthened by the diamagnetic

forces., as well as the possible effects of magnetic fields on yeast respiratory systems (Masakazu et al., 2004).

Changes of the surface properties, polysaccharide layer appeared over cell surface after EMF exposure,

Voychuk et al., 2005 suggested that electromagnetic fields resulted in the change of the cell surface and,

accordingly, the sensitivity of organisms to the antifungal antibiotics. Therefore, the cell/ml were decreased

after MF exposed while the survival was increased, also MF sterilize area around yeast samples so, enhanced

the yeast role as a biofertilizer. The package of biofertilizer which exposed for 30 min. was more resistant at

high temperature of earth especially in June and July month in Egypt, Otabe et al., 2009 found that the

suppression of growth of yeast cells by the magnetic field is diminished at high temperatures.
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