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EFFECT OF SALINITY STRESS AND WATER
S MAGNETIZATION ON GROWTH OF GUINEA
GRASS (PANICUM MAXIMUM)

Al-Faidi, M. A., Al-Toukhy, A. A. and Al-Zahrani, H. S.

Biological Sciences Department, Faculty of Science, King Abdulaziz University, Saudi Arabia.

Abstract:-A field experiment was carried out at the open site of King Abdulaziz University agricultural
nursery in Jeddah during the year 2013, in order to examine the effects of salt stress and water
magnetization on growth of (Guinea grass). Split plot design fitted in randomized complete plots with
three replicates was used. The main plots were represented by magnetization treatment (magnetized +
non magnetized sea water), while the subplots were represented by salt treatment. Six salt concentrations
(10, 20, 30, 40, 50 and 60%) were made by mixing sea water with fresh water, plus control fresh water
(0%). Seven plots (six salt concentrations + control) were irrigated after passing the water through the
magnetization device, whereas the other set of seven plots were irrigated directly by drip irrigation. The
results showed that water magnetization reduced the deleterious effects of salt stress on shoot height,
number of branches, number of leaves, stem diameter, leaf area, dry weight, fresh weigh and moisture
content compared to the salt concentrations without magnetization. Also, the results revealed that
salinity resulted in reduced plant growth values with increasing salt concentration compared to control
fresh water in both magnetization treatments. The study highlighted the effective use of magnetic
technology to reduce the negative effects of saline irrigation water on plant growth.

Keywords: Guinea grass, Magnetic technology, Saline water, Vegetative growth.

INTRODUCTION:

Water is one of the most abundant compounds on the ground and 2/3 of the ground level was surrounded by water, but
in most part of the world lack (shortage) of water is a factor which is limits the production of the agricultural products.
Therefore water deficit is considered the single most important a biotic stress that limits crop production in arid and semi arid
areas such as Middle east, Gulf area and in particular kingdom of Saudi Arabia which is a vast arid desert covering the major
part of the Arabian peninsula . Long spell of drought and competing water demands in most parts of Saudi Arabia have put
enormous pressure on water resources. Steps need to be taken to conserve but the quantity and quality of water and appropriate
strategies will have to be developed to avoid risk to future water supplies (ANRA, 2008).

Salinity may disrupt nutrient acquisition by plants by reduction in nutrient availability by completion with major ions
(i.e. Nat and ClI-) in the substrate (Flowers and Colmer, 2008). Although saline soils occur in humid regions in areas affected
by sea water, the most extensive occurrence is in arid and semi arid regions, where rainfall is not sufficient to wash and
transport salts away from the plant root zoon. In such saline regions, cultivation of crop plants could mainly be achieved either
after washing of excess salts by repeated flooding with fresh water or by introducing plants adapted to such saline conditions
(Heikal et al., 1982; Hajar et al., 1993 and Howladar, 2010). Since sufficient amounts of fresh water are not always available
the second alternative seems to be more applicable.

The ionic composition of seawater is dominated by Na and Cl ions; it also contains in abundance ions essential to
plant growth, i.e. K, Mg, Ca, SO4; and it is buffered towards alkalinity (pH 8.5) and also usually contains trace elements (Fe,
Mn, Zn...) and organic matter: the latter contains a certain amount of the total nitrogen where nitrogen fixation in the saline soil
is at a low level (Al-Zahrani, 1990). The presence of the ions has consequences, however, for the free energy of water. As the
salt concentration increases in any solution, the water becomes less and less accessible to plants (Harvey, 1966); therefore, a
plant must produce an osmotic potential lower than that of the soil solution to take up water to its tissues (Larcher, 1980).

Generally, using different magnetized irrigation water sources, soil salinity, soluble cations and anions were
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significantly decreased by using magnetized water (Ahmed and Bassem, 2013). Aladjadjiyan (2002) reported that exposure the
seed to a 150 mT magnetic field stimulated shoot development and led to increase of the germination, fresh weight and shoot
length of maize plants. Magnetic water has found to have pronounced effect on plant productivity. Aladjadjiyan and Ylieva
(2003) reported some beneficial effects of magnetically treated irrigation water particularly for saline water and recycle water,
on yield and water productivity of clearly and snow pea plants under controlled environment conclusion. Yokatani et al. (2001)
indicated that magnetic fields have a highly stimulating effect on cell multiplication, growth and development. Many studies
reported that magnetic field had a positive effect on the number of flowers and total yield of the pea (Podlesny et al., 2005), seed
germination percentage and nutrient uptake of strawberry (Fragaria x ananassa cv. Camarosa) (Esitken and Turan, 2003).
Moon and Chung (2000) said that application of a magnetic field to irrigation water was shown to increase plant nutrient
content. Maheshwari and Grewal (2009) indicated that the effects of magnetic treatment varied with plant type and the type of
irrigation water used, and there were statistically significant increases in plant yield and water productivity. Turker et al. (2007)
found an inhibitory effect of the magnetic field on root dry weight of maize plants, but there was a beneficial effect of magnetic
field on root dry weight of sunflower plants. Hozayn and Amira (2010) found that, irrigation with magnetized water induced
positive significant effect on the percent of increase in seed of chickpea, straw and biological yields per plant as compared with
tap water. [rrigation with magnetized water significantly improvement the growth, yield and yield components and chemical
constituents of lentil (Lens esculenta) plant (Amira and Hozayn, 2010). Muraji et al. (1992) reported about an enhancement in
root growth of maize by exposing the maize seedling to magnetic fields of 500 gauss. Magnetic field affected the various
characteristics of plant like and chlorophyll quantities (Reina et al., 2001). An increase in nutrient uptake by magnetic
treatment was also observed in tomatoes by Duarte Diaz et al. (1997).

The aim of the present study is to investigate the Effect of different concentrations of sea water treated and untreated
magnetically on Growth of Guinea grass (Panicum maximum).

MATERIALS AND METHODS
Study area

This study was carried out during the period 19.3.2013 to 15.07. 2013 in the open field of King Abdulaziz University
Nursery in Jeddah.

Experimental design

The experimental design used was split plot design in a randomized complete plots with three replicates. The main
plots treatments were represented by water magnetization, while the subplots were represented by salt concentrations
treatment. The sea water was mixed with fresh tap water at different percentages to obtain six salt concentrations (10, 20, 30,
40, 50 and 60%), as well as control fresh water (0%). Then water magnetization was made by connecting the salt concentration
in tanks of 60 liters capacity with magnetization device to guarantee the magnetization of water on a daily basis. The total
experimental units were 14 plots of 2 X2 meter dimensions. Seven plots were magnetized salt concentrations treatments while
the other seven plots were non-magnetized salt concentrations. Then seeds of Guinea grass was planted at the rate of 20
kg/hectare and irrigated once every two days by drip irrigation. In order to prevent accumulation of salts, the soil in each plot
was leached every ten days with fresh water.

Parameters measured

At the end of experimental period (four months from imposing salinity), height shoot, number of branches, number of
leaves, stem diameter, leaf area, fresh weight, dry weight and moisture content were measured.

Data Analysis

Analysis of variance (ANOVA) was done to test the effects of the main treatments. The means were separated with the
least significant difference LSD. The data were analyzed using SAS Statistical Analysis Software (SAS System Version 8,
2000).

RESULTS

Analysis of Variance (ANOVA) presented in Table (1) showed that both magnetization and salt concentrations
treatments had significant effects on plant growth. In general, Table (2) revealed that plant growth of (Panicum maximum)
Guinea grass was significantly reduced with increasing salt concentration compared to the control fresh water. However,
magnetizing the salt water reduced the deleterious effects of salt stress on plant growth, resulting in higher shoot height,
number of branches, number of leaves, stem diameter, leaf area, dry weight, fresh weigh and moisture content values compared
with non-magnetized salt water (Table 3).
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Table 1: Analysis of variance for Guinea grass (Panicum maximum) plants shoot height (cm), number of plant

leaves; stem diameter (cm), leaf area (cm2), fresh weight (g), dry weight (g) and moisture content (%) irrigated with
magnetic and nonmagnetic water.

Source of Sh.OOt No. of No. of -Stem Leaf area Fresh weight Dry weight Moisture
difference d.f height branches leaves/plant diameter (cm?) (@) (@) content
(cm) /plant (cm) (%)
replicate 2 2.16 14.38 37.81 0.005 2.52 6.68 2.81 2.81
Type water 1 192.85%%* 74.66%* 896.09%* 0.45%%* 3121.47** 1461.7%* 1396.6%* 1396.6**
Error 2 0.21 0.09 6.95 0.002 0.31 4.71 0.27 0.27
concentration 6 829.66** | 664.37** 11815.16%* 2.12%* 5732.06** 44246.51%* 4900.51** 4900.51**
Type water * * sk sk sk sk sk sk
. 6 6.19 3.27 53.81 0.01 119.85 61.06 68.77 68.77
concentration
Overall error 24 2.35 2.09 9.99 0.001 2.81 4.65 0.83 0.83

* Significant at 5% level; ** Significant at 1% level; d.f, degrees of freedom

Table 2: Means of Guinea grass (Panicum maximum) plants shoot height (cm), number of plant leaves; stem
diameter (cm), leaf area (cm2), fresh weight (g), dry weight (g) and moisture content (%) irrigated with magnetic

and nonmagnetic water.

Concent S Type of measurement '
Treatments ration | Shoot height |  pranches No. of dii:relg:er Leafarea | Fresh weight | Dry weight l\ggrllstg:_lrte
(%) (cm) /Plant leaves/plant (cm) (en?) (2 (g (%)

0 31+1.63 28.6+1.24 116:2.94 1.66£0.033 | 86.0043.49 | 222.041.34 | 71.65£0.25 | 67.73%0.09
10 [273+1.69 | 24.6+124 | 101.66+6.18 | 1.4940.020 | 61.87+1.31 | 205.6542.99 | 67.1740.93 | 67.33+ 032
Non. 20 | 2265124 | 20.3£047 | 80.66+1.69 | 1.2540.029 | 51.63£0.45 | 194.21+1.99 | 58.47+127 | 65.31+6.19
magnetic 30 17+1.24 18.6£2.05 | 7542.94 1.0240.071 | 41.73+0.91 | 152.56+1.34 | 50.49+0.44 | 66.89+ 0.58
water 40 14+0.47 12.342.05 | 50+2.94 0.903+0.012 | 31.26+0.65 | 105.83£2.59 | 46.44+0.81 | 56.07+ 1.70
50 | 73+1.24 7. 6£2.05 1843.26 0.616£0.024 | 19.84+1.10 | 55.63£1.97 | 22.15£1.09 | 61.08+3.21

60 |o 0 0 0 0 0 0 0
0 36+1.63 31.6+1.24 12140.81 1.94+0.04 100.23+1.51 | 237.2542.25 | 90.99+0.42 | 61.64+0.52
10 [323+094 | 28.6+0.94 118.6£1.24 | 1.70£0.02 | 86.40+0.82 | 224.38+2.43 | 82.56+0.70 | 63.18+ 0.68
20 | 28.6+124 | 246124 | 96£1.63 141£0.016 | 73.54+1.22 | 210.24%1.18 | 75.7940.29 | 63.94=0.33
M\f/i‘::rﬁc 30 233124 | 20.6+1.24 83.643.85 1.273£0.033 | 66.43£0.52 | 161.68+1.58 | 61.16+1.17 | 62.16+1.06
40 1840.81 14.3£2.05 62+2.44 1.10£0.081 | 53.51+1.36 | 114.4041.65 | 52.28+1.14 | 54.28+ 1.43
50 1241.63 11+0.81 24.6+2.49 0.93£0.026 | 32.91£1.08 | 70.5040.75 | 33.99:£0.83 | 51.780.89

60 |o 0 0 0 0 0 0 0

Effect of irrigation water salinity:

Means of the shoot height, number of branches, number of leaves, leaf area, fresh weight, dry weight and moisture
content under the 7 irrigation water salinity levels were presented in Table (2). All studied traits under the effect of irrigation
exposed with different concentration of sea water (Table 2) showed significantly decreased in all studied traits under the
magnetic and the non-magnetic irrigation water.

Effect of Magnetic irrigation water:

Magnetic water significantly increased the shoot height under any irrigation water salinity levels. The average height
of the plant shoots irrigated with non-magnetized seawater was (17.19 cm), while magnetized seawater improved plant growth
to an average (21.47 cm) (Table 3). Also, the positive effects of the magnetic field on the number of branches and number of
leaves were detected. The data of Table (3) showed significant increasing in number of branches (18.71) and number of leaves
(72.28) under water salinity treated with magnetic field more than under the non-magnetized irrigation water, (16.04) and
(63.04), respectively. As well as, stem diameter and leaf area significantly increased under the magnetized water compared
with the non-magnetized water in all salinity levels.

Also, fresh and dry weights of the shoot and root systems of Guinea grass (Panicum maximum) plants significantly
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increased under the magnetic water than the non-magnetic water (Table 2). While, the moisture content significantly decreased
under the magnetic water than the non-magnetic water. These results indicated the positive effect of using magnetic water in
reducing the adversely effect of the saline irrigation water of Guinea grass (Panicum maximum) plants.

Table 3: The average growth functions of Guinea grass (Panicum maximum) plants irrigated with magnetic and

nonmagnetic water.

Shoot No. of No. of Stem Leaf Fresh Dry Moisture
Growth . . . .
functions height branches/ leaves/ | diameter area weight weight content
(cm) Plant plant (cm) (cm”®) (2) (2) (%)
Non-
Magnetic | 17.19b" 16.04 b 63.04b 0.99b 41.76 b | 133.69b | 45.15Db 5545 a
water
Magnetic | 21.47 a 18.71 a 72.28 a 1.19a 59.0la | 14549 a 56.68 a 51.002 b
LSD 0.61 0.41 3.5 0.06 0.74 2.88 0.70 1.3

*Means of the same letter are not significantly different according to L.S.D.atp< 0. 05 .

DISCUSSION

Salinity becomes a problem when enough salts accumulate in the root zone to negatively affect plant growth. The
effects of the water salinity on the growth functions of Guinea grass (Panicum maximum) in this study were confirmed with the
results of Greenway and Munns (1980), Sibi and Fakiri (2000), Reda Tazi et al. (2001), Belkhodja and Bidai (2004), Berrichi et
al. (2010) and (Grewal and Maheshwari (2011).

The positive effects of exposed irrigation saline water to magnetic on growth functions of Guinea grass (Panicum
maximum) in this study were confirmed on plant growth and development (De Souza et al., 1999; Martinez et al., 2000), on tree
growth (Ruzic et al., 1998), on the ripening of fruits and vegetables (Boe and Salunke, 1963) and on crop yield (Pietruszewski,
1993); some review papers also mention a number of controversial, early results (Findlay and Hope, 1976; Frey, 1993). Dandan
and Yan (2013) indicated that magnetized saline solution increased the salt resistance of wheat and promoted the growth and
development of wheat. Aladjadjiyan (2002) observed that the magnetic field stimulated the shoot development of maize and
led to an increase in germinating energy, fresh weight and shoot length. Harichand et al., (2002) reported that exposure of
magnetic field increased plant height, seed weight per spike and yield of wheat (Triticum aestivum). Abou El-Yazied1 et al.
(2011) reported that magnetized water gave significant increases in transplant stem length, stem diameter, leaf area and fresh
and dry weight than those in the control treatment which grew by untreated seeds and irrigated by ordinary (untreated water)
water of Tomato (Lycopersicon esculentum Mill) cv. Castlrock seeds. Atak et al. (2003) and Yaycili and Alikamanoglu (2005)
concluded that magnetized water increased the shoot growth and the fresh weight in soybean and paulownia organ cultures.
Racuciu et al. (2006) noted higher growth in maize plants, and relatively more length was recorded in the seedlings established
from treated seeds.

REFERENCES

1.Abou El-Yazied, A.; Shalaby, O.A., EI-Gizawy, A.M.; Khalf, S.M. and El-Satar, A. 2011. Effect of Magnetic Field on Seed
Germination and Transplant Growth of Tomato. Journal of American Science, 7(12): 306-312.

2.Ahmed, I.M. and Bassem, M.E. 2013. Effect of irrigation with magnetically treated water on faba bean growth and
composition. International Journal of Agricultural Policy and Research, 1(2): 024-040.

3.Aladjadjiyan, A. 2002. Study of the influence of magnetic field on some biological characteristics of Zea mays. J. Central
Euro. Agric., 3(2): 89-94.

4.Aladjadjiyan, A. and Ylieva, T. 2003. Influence of stationary magnetic field on early stages of the development of tobacco
seeds (Nicotina tabacum). J. Cent. Eur. Agric. 4: 132—-138.

5.Al-Zahrni, H.S. 1990. Effect of Environmental Factors on the Physiology of the Halophyte Suaeda maritima L. Dum. Ph.D
Thesis, Sussex University, England.

6.Amira, M.S. and Hozayn, M. 2010. Magnetic water technology, a novel tool to increase growth, yield and chemical
constituents of lentil (Lens esculenta) under greenhouse condition. J. Agric. & Environ. Sci., 7(4): 457-462.

7.ANRA, 2008. Irrigation-an overview. Australian Natural Resources Atlas.

http:// www.anra.gov.au/topics/irrigation/overview/index.html (accessed July 18).

8.Atak, C., Emiroglu, O., Aklimanoglu, S. and Rzakoulieva, A. 2003. Stimulation of regeneration by magnetic field in soybean
tissue culture. J. Cell Mol. Biol., 2: 113-119.

9.Belkhodja, M. and Bidai, Y. 2004. La reponse des grains d'Atriplex halimus L. a salinile au stade de La germination.
Secheresse., 15: 331-335.

Indian Streams Research Journal | Volume 3 | Issue 12 | Jan 2014 4



Effect Of Salinity Stress And Water Magnetization On Growth Of Guinea Grass (panicum Maximum)

10.Berrichi, A., Tazi, R., Bellirou, A., Kouddane, N. and Bouak, A. 2010. Role of salt stress on seed germination and growth of
Jojoba plant Simmondsia chinenesis (Link) Schneider. IUFS Journal of Biology, 69(1): 33-39.

11.Boe, A.A. and Salunkhe, D.K. 1963. Effects of magnetic fields on tomato ripening. Nature, 199: 91-92.

12.Dandan and Yan . 2013. Effects of Magnetized Saline on Growth and Development of Winter Wheat Seedlings . Advance
Journal of Food Science and Technology, 5(12): 1596-1599

13.De Souza, A., Casate, R. and Porras, E. 1999. Effect of magnetic treatment of tomato seeds (Lycopersicon esculentum Mill.)
On germination and seedling growth [in Spanish]. Invest Agr: Prod. Prot. Veg., 14(3): 67-74.

14.Duarte Diaz, C.E., Riquenes, J.A., Sotolongo, B., Portuondo, M.A., Quintana, E.O. and Perez, R. 1997. Effects of magnetic
treatment of irrigation water on the tomato crop. Hortic. Abst., 69: 494.

15.Esitken, A. and Turan, M. 2003. Alternating magnetic field effects on yield and plant nutrient element composition of
strawberry (Fragaria x ananassa cv. Camarosa). Acta Agriculturae Scandinavica. Section B, Soil and Plant Sci, 5: 135-139.
16.Findlay, G.P. and Hope, A.B. 1976. Electrical properties cells: methods and findings. In: Encyclopedia of Plant Physiology,
Vol. 2A (Luttge U., Pittman M.G., eds.), Springer- Verlag, Berlin. 53-92 pp.

17.Flowers, T.J. and Colmer, T.D. 2008. Salinity tolerance in halophytes. Tansley = review, New Phytologist, Black Il
Publishing Ltd Oxford.

18.Frey, A.H. 1993. Electromagnetic field interactions with biological systems. FASEB J., 7: 272-281.

19.Greenway, H. and Munns, R. 1980. Mechanisms of salt tolerance in non halophytes. Annu. Rev. Plant Physiol. 31:149-90
20.Grewal, S.H. and Maheshwari, B.L. 2011. Magnetic treatment of irrigation water and snow pea and chickpea seeds
enhances early growth and nutrient contents of seedlings. Bioelectromagnetics, 32(1): 58—65.

21.Hajar, A., Heikal, M., Maghrabi, Y. and Abuzinadah, R. 1993. Responses of Arachis hypogaea (pea nut) to salinity stress.
Journal of King Abdulaziz University (Science), 5: 5-13.

22 Harichand, K.S., Narula, V., Raj, D. and Singh, G. 2002. Effect of magnetic fields on germination, vigour and seed yield of
wheat. Seed Res., 30: 289-293.

23.Harvey, H.W. 1966. The chemistry and fertility of sea waters. Cambridge, UK: Cambridge University Press.

24 Heikal, M.M. Maghrabi, Y. M; Abuzinadah, R. A. and Hajar, A. S. 1982. Alleviation of salinity stress on growth and some
physiological activities of kidney ocean using proline of phenylalanine. J.K.A. U. Sci. UD, 4: 5-13

25.Howladar, S.M. 2010. Effects of salicylic acid on salinity tolerance of wheat (Triticum aestivum). Ph.D. Thesis,
Environmental Biology, School of Biological Sciences, University of Readind, UK.

26.Hozayn, M. and Amira, M.S. 2010. Irrigation with magnetized water enhances growth, chemical constituent and yield of
chickpea (Cicer arietinum L.). Agric. Biol. JN. Am., 1(4): 671-676.

27.Larcher, W. 1980. Physiological plant ecology. 2nd edition. Translated by: Biederman-Thorson, M.A., Springer-Verag,
New York.

28.Maheshwari, B.L. and Grewal, H.S. 2009. Magnetic treatment of irrigation water: Its effects on vegetable crop yield and
water productivity. Agric Water Manage, 96: 1229-1236.

29 Martinez, E., Carbonell, M. V. and Amaya, J.M. 2000. A static magnetic field of barley (Hordeum vugare L.). Electro and
Magnetobiol., 19: 271-277.

30.Moon J.D. and Chung, H.S. 2000. Acceleration of germination of tomato seed by applying AC electric and magnetic fields.
J. Electrostatistics, 48: 103-114.

31.Muraji, M., Nishimura, M., Tatebe, W. and Fujii, T. 1992. Effect of alternating magnetic field on the growth of the primary
root of corn. IEEE. Trans. Magn., 28: 1996-2000.

32.Pietruszweski, S. 1993. Effects of magnetic seed treatment on yields of wheat," Seed Sci. Techol., 21: 621-626.
33.Podlesny, J., Pietruszewski, S. and Podleoena, A. 2005. Efficiency of the magnetic treatment of broad bean seeds cultivated
under experimental plot conditions. Int. Agrophys. 18: 65-71.

34.Racuciu, M. Calugaru, G.H. and Creanga, D.E. 2006. Static magnetic field influence on some plant growth. Rom. Journ.
Phys. Bucharest, 51: 245-251.

35.Reda Tazi, M.; Berrichi, A. and Haloui, B. 2001. Germination et croissance in vitro de L'arganier (Argania spinosa) des
Beni-Snassen (Maroc oriental) a differentes concentrations en NACI. Actes Inst. Agron. Vet., 21: 163-168.

36.Renia, F.G.; Pascual, L.A. and Fundora, I.A. 2001. Influence of a Stationary Magnetic Field on water relations in lettuce
Seeds. Part II: Experimental Results. Bioelectromagnetics, 22: 596-602.

37.Ruzic, R., Jerman, 1. and Gogala, N. 1998. Water stress reveals effects of ELF magnetic fields on the growth of seedlings.
Electro- and Magnetobiology, 17: 17-30.

38.SAS, Inc. 2000. The SAS System for windows, version 8.0. SAS Inst., Inc. N.C.

39.Sibi, M.L. and Fakiri, M. 2000. Androgenese et gynogenese, source de vitrovariation et de tolerance a la salinite chez L'
orge Hordeum vulgare. Note de recherché Secheresse, 11: 125-132.

40.Turker, M., Temirci, C., Battal, P. and Erez, M.E. 2007. The effects of an artificial and static magnetic field on plant growth,
chlorophyll and phytohormone levels in maize and sunflower plants. Phyton Ann. Rev. Bot., 46: 271-284.

41.Yaycili, O. and Alikamanoglu, S. 2005. The effect of magnetic field on Paulownia tissue cultures. Plant Cell Tissue Organ.
Cult., 83: 1109-1114.

42.Yokatani, K.T., Hashimoto, H., Yanagisawa, M., Nakamura, T., Hasegawa, K. and Yamashita, M. 2001. Growth of Avena
seedlings under a low magnetic field. Biol. Sci. in Space, 15: 258-259.

Indian Streams Research Journal | Volume 3 | Issue 12 | Jan 2014 5



Publish Research Article
International Level Multidisciplinary Research Journal
For All Subjects

Dear Sir/Mam,

We invite unpublished Research Paper,Summary of Research
Project, Theses,Books and Book Review for publication,you will be pleased to
know that our journals are

Associated and Indexed,India

= International Scientific Journal Consortium
= OPEN J-GATE

Associated and Indexed,USA

«Google Scholar
=EBSCO
«=DOAJ
«Index Copernicus
«Publication Index
«Academic Journal Database
«Contemporary Research Index
«Academic Paper Databse
#Digital Journals Database
«Current Index to Scholarly Journals
«Elite Scientific Journal Archive
«Directory Of Academic Resources
«3cholar Journal Index
«Recent Science Index
=3cientific Resources Database
e«Directory Of Research Journal Indexing
Indian Streams Research Journal
258/34 Raviwar Peth Solapur-413005,Maharashtra
Contact-9595359435

E-Mail-ayisrj@yahoo.in/ayisrj2011@gmail.com
Website : www.isrj.net




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

