
6.REFERENCES 



REFERENCES 

};>- Abd Alla, M.H. 1994. Phosphatases and the utilization of organic 

phosphorus by Rhizobium leguminosarum biovar vicear. Lett. 

Appl.Microbiol. 18: 294-296. 

};>- Abd El-Azeem, S.A.M.; Mehana, T.A. and Shabayek, A.A. 2007. Some plant 

growth promoting traits of rhizobacteria isolated from Suez Canal 

region, Egypt. Afr. Crop Sci. Conf Proc. 8: 1517-1525. 

);;;> Abd-Alla, M.H. 1994. Solubilization of rock phosphates by Rhizobium and 

Bradyrhizobium. Folia Microbiologica, 39: 53-56. 

);;;> Mzal, A. and Bano, A. 2008. Rhizobium and Phosphate Solubilising Bacteria 

improve the yield and phosphorus uptake in wheat (Triticum aestivum). 

Int. J. Agric. Biol. 10: 85-88. 

);> Afzal, A.; Ashraf, A.; Saeed, A.; Asad, A. and Farooq, M. 2005. Effect of 

phosphate solubilizing microorganisms on phosphorus uptake, yield 

and yield traits of wheat (Triticum aestivum L.) in rainfed area. Int. J. 

Agric. Biol. 7: 1560-8530. 

);;;> Agnihotri, V.P. 1970. Solubilisation of insoluble phosphates by soil fungi 

isolated from nursery seed beds. Can. J. Microbial. 16: 877-880. 

);> Ahmed, N. and Shahab, S. 2011. Phosphate solubilization: Their 

mechanism, genetics and application. Int. J. Microbial. 9: 4408-4412. 

};>- Alagawadi, A.R. 1996. Nutrient uptake and yield of Sorghum inoculated with 

phosphate solubilising bacteria and cellulolytic fungus in a cotton stalk 

amended vertisol. Microbial. Res. 151: 213-217. 

);;;> Alam, S.; Khalil, S.; Ayub, N. and Rashid, M. 2002. In vitro solubilization of 

inorganic phosphate by phosphate solubilising microorganism (PSM) 

from maize rhizosphere. Int. J. Agric. Biol. 4: 454-458. 

);;;> Alexander, D.B. and Zuberer, D.A. 1991. Use of chrome azurol S reagents to 

evaluate siderophore production by rhizosphere bacteria. Biol. Fertil. 

Soils, 2: 39-45. 

);;;> Alexander, M. 1977. Introduction to Soil Microbiology. John Wiley and Sons 

Inc., New York, USA. 

123 



~ Ali, M.E.; Massoud, A.M. and El-Xhander, I.A.I. 1989. Effect of different 

isolates of PSB on soil pH and available soil P. Proceedings of the 

Conference Agricultural Development and Research, Ain Shams 

University, Cairo, Egypt. 

~ Alikhani, H. A.; Saleh- Rastin, N. and Antoun, H. 2006. Phosphate 

solubilisation activity of Rhizobia native to Iranian soils. Plant and Soil, 

287: 35-41. 

~ Alstrom, S. and Burns, R.G. 1989. Cyanide production by rhizobacteria as a 

possible mechanism of plant growth inhibition. Biol. Fertil. Soil. 7: 232-

238. 

}>- Anandham, R.; Choi, K.H.; Gandhi, P.I.; Yim, W.J.; Park, S.J.; Kim K.A.; 

Madhaiyan, M. and Sa, T.M. 2006. Evaluation of shelf life and rock 

phosphate solubilisation of Burkholderia sp. in nutrient amended clay, 

rice bran & rock phosphate-based granular formulation. World 

Microbiol. Biotechnol. 8: 20-23 . 

.,_ Antoun, H. and Kloepper, J.W. 2001. Plant Growth Promoting Rhizobacteria. 

In: Brenner S, Miller JF (eds), Encyclopedia of Genetics, Academic 

Press. pp 1477-1480. 

:Y Antoun, H.; Beauchamp, C.L.; Goussard, N.; Chabot, R. and Roger, L. 1998. 

Potential of Rhizobium and Bradyrhizobium species as plant growth 

promoting rhizobacteria on non-legumes: Effect on radishes (Raphanus 

satiuus L.). Plant and Soil, 204: 57-67. 

);- Arpana, N.; Kumar, S.D. and Prasad, T.N. 2002. Effect of seed inoculation, 

fertility and irrigation on uptake of major nutrients and soil fertility 

status after harvest of late sown lentiL J. App. Bio. 12: 23-26. 

:Y Arshad, M. and Frankenberger, W.T. 1991. Microbial production of plant 

hormones. Plant and Soil, 133: 1-8. 

:Y Asea, P.E.A.; Kucey, R.M.N. and Stewart, J.W.B. 1988. Inorganic phosphate 

solubilization by two Penicillium species in solution culture and soil. 

Soil Biol. Biochem. 20: 459-464. 

» Asghar, H.N.; Zahir, Z.A; Arshad, M. and Khalid, A. 2002. Relationship 

between in vitro production of auxins by rhizobacteria and their growth 

promoting activities in Brassicajuncea L. Biol. Fert. Soils. 35: 231-237. 

124 



> Assumpcao, L.C.; Lacava, P.T.; Days, A.C.F.; Azevedo, J.L. and Menten, 

J.O.M. 2009. Diversity and biotechnological potential of the endophytic 

bacterial community of soybean seeds. Pesq. Agropec Bras. 44: 503-

510. 

> Babenko, Y.S.; Tytygina, G.I.; Grigorev, E.F.; Dohgikh, L.M. and Borisova, 

T.I. 1984. Biological activity and physiological-biochemical properties of 

phosphate dissolving bacteria. Microbial. 53: 533-539. 

> Bagyaraj, D.J. and Verma, A. 1995. Mineral phosphate solubilization: 

Agronomic implications, mechanisms and molecular genetics. Adv. 

Microbial. Ecol. 14: 119-142. 

> Bagyaraj, D.J.; Krishnaraj, P.U. and Khanuja, S.P.S. 2000. Mineral 

Phosphate Solubilization: Agronomic Implications, Mechanism and 

l\1:olecular Genetics. Proc. Ind.natn. Sci. Acad (PINSA). 66: 69-82. 

> Bakker, A.W. and Snippers, B. 1987. Microbial cyanide production in the 

rhizosphere in relation to potato yield reduction and Pseudomonas sp. 

mediated plant growth stimulation. Soil. Biol. Biochem. 19: 451-457. 

> Banik, S. and Dey, B.K. 1981. Solubilization of inorganic phosphate and 

production of organic acids by microorganisms isolated in sucrose 

tricalcium phosphate agar plates. Zbl. Bakteriol. 136: 478-486. 

> Banik, S. and Dey, B.K. 1982. Available phosphate content of an alluvial soil 

as influenced by inoculation of some isolated phosphate-solubilizing 

microorganisms. Plant Soil 69: 353-364. 

> Banik, S. and Dey, B.K. 1983. Alluvial soil microorganisms capable of 

utilizing insoluble aluminium phosphate as a sole source of 

phosphorus. Zentralblatt Microbial. 138: 437-442. 

> Banik, S. and Dey, B.K. 1983. Phosphate solubilising potentiality of the 

microorganisms capable of utilizing aluminium phosphate a sole 

phosphate source. Zentralbl. Microbial. 138: 17-23. 

> Bano, N. and Mussarat, J. 2003. Characterization of a new Pseudomonas 

aeruginosa strain NJ -15 as a potential biocontrol agent. Curr. Microbial. 

46: 324-328 

125 



~ Baon, J.B.; Wadhastri, S. and Kurniawan, A. 2012. The ability of phosphate 

solubilizing bacteria isolated from coffee plant rhizosphere and their 

effects on robusta coffee seedlings. J. Agric. Sci. Technol. 2: 1064-1070. 

);;> Barajani, O.Z. and Friedman, J. 1999. Is IAA the major root growth factor 

secreted from plant-growth-mediating bacteria? J. Chern. Ecol. 25: 

2397-2406. 

~ Bardiya, M.C. and Gaur, A.C. 1974. Isolation and screening of 

microorganisms dissolving low grade rock phosphate. Folia Microbial. 

19: 386-389. 

~ Barea J.M.; Ocampo, J.A.; Azcon, R.; Olivares, J. and Montoya, E. 1978. 

Effect of ecological factors on the establishment of Azotobacter in the 

rhizosphere. Ecological Bulletin (Stockholm) 26: 325-330. 

)iP Barea, J.M.; Navarro, E. and Montoya, E. 1976. Production of plant growth 

regulators by rhizosphere phosphate solubilizing bacteria. J. Appl. 

Bacteriol. 40: 129-134. 

~ Bastian, F.; Cohen, A.; Piccoli, P.; Luna, V.; Baraldi, R. and Bottini, R. 1998. 

Production of indole-3-acetic acid and gibberellins A1 and A3 by 

Acetobacter diazotrophicus and Herbaspirillum seropedicae in 

chemically-defined culture media. Plant Growth Regul. 24: 7-11. 

~ Baudoin, E.; Benizri, E. and Guckert, A. 2002. Impact of growth stages on 

bacterial community structure along maize roots by metabolic and 

genetic fingerprinting. Appl. Soil Ecol. 19: 135-145. 

)iP Belimov, A.A.; Serebrennikova, N.V. and Stepanok, V.V. 1999. Interaction of 

associative bacteria and an endomycorrhizal fungus with barley upon 

dual inoculation. Microbial. 68: 104-108. 

~ Benizri, E.; Courtade, A.; Picard, C. and Guckert, A. 1998. Role of maize root 

exudates in the production of auxins by Pseudomonas jluorescens 

M.3.1. Soil Biol. Biochem. 30: 1481-1484. 

);> Bent, E.; Breuil, C.; Enebak, S. and Chanway, C.P. 2002. Surface 

colonization of lodgepole pine (Pinus contorta var. latifolia [Dougl. 

Engelm.]) roots by Pseudomonas fluorescens and Paenibacillus 

polymyxa under gnotobiotic conditions. Plant SoiZ241: 187-196. 

126 



~ Bent, E.; Tuzun, S.; Chanway, C.P. and Enebak, S. 2001. Alterations in 

plant growth and in root hormone levels of lodgepole pines inoculated 

with rhizobacteria. Can. J. Microbiol. 47: 793-800. 

~ Bhadauria, S.; Kumar, P.; Lal, H.; Mondal, R. and Verma, D. 2000. Stress 

induced phosphate solubilisation in bacteria isolated from alkaline 

soils. FEMS Microbial. Lett. 182: 291-296. 

~ Bharat, M.C. and Sen, A. 1968. Phosphate solubilising bacteria in 

phyllosphere of winter crops. Ind. J. Microbiol. 8: 255-256. 

~ Bhardwaj, K.K.R. 1995. Improvements in microbial compost technology: A 

special reference to microbiology of com posting. In: Wealth from wastes 

(eds. S. Khanna and Krishna Mohan). TERI Publications, New Delhi. pp 

115-135. 

~ Bhatia, S.; Dubey, R.C. and Maheshwa1·i, D.K. 2005. Enha.1J.cement of plant 

growth and suppression of collar rot of sunflower caused by Sclerotium 

rolfsii through fluorescent Pseudomonas. Ind. Phytopathol. 58: 17-24. 

);> Bhattacharya, P. and Jain, R.K. 2000. Phosphorous solubilizing 

biofertilizers in the whirl pool of rock phosphate-challenges and 

opportunities. Ferl. News, 45: 45-52. 

~ Bhattacharya, P.; Ghosh, T.K. and Jain, R.K. 1998. Evaluation of native 

phosphate solubilizing microorganisms from Vidarbha soils. J. 

Maharastra Agric. Univ. Pub. 22: 252-253. 

);> Biswas, J.C.; Ladha, J.K. and Dazzo, F.B. 2000a. Rhizobia inoculation 

improves nutrient uptake and growth of lowland rice. Soil Sci. Soc. 

America J. 164: 1644-1650. 

~ Biswas, J.C.; Ladha, J.K.; Dazzo, F.B.; Yanni, Y.G. and Rolfe, B.G. 2000b. 

Rhizobia! inoculation influences seedling vigor and yield of rice. 

Agron. J. 92: 880-886. 

);> Boddey, R.M. and Dobereiner, J. 1995. Nitrogen fixation associated with 

grasses and cereals: recent progress and perspectives for the future. 

Ferl. Res. 42: 241-250. 

127 



> Boelens, J.; Zoutmann, D.; Cambell, J.; Verstraete, W. and Paranchych, W. 

1993. The use of bioluminescence as a reporter to study the adherence 

of the plant growth promoting rhizospseudomonas 7NSK2 and ANP15 

to canola roots. Can. J. Microbial. 39: 329-334 

> Bojinova, D.; Velkova, R.; Grancharov, I. and Zhelev, S. 1997. The 

bioconversion of Tunician phosphate using Aspergillus niger. Nutr. Cyc. 

Agroecosyst 47: 227-232 

)- Bollag, D. M.; Rozycki, M.D. and Edelstein, S.J. 1996. Protein Methods. 

Second Edition. Wiley -Liss, Inc., New York. 

> Boro, R.C.; Goswami, C.; Thakuria, D.; Modi, M.K. and Talukdar, N.C. 2004. 

Molecular and functional characteristics, growth promoting effect and 

persistence of selected parent isolates and streptomycin resistant 

derivatives ofrice rhizobacteria. Ind. J. Exp. Biol. 42: 1186-1194. 

);;> Bothe, H.; Korsgen, H.; Lehmacher, T. and Hundeshagen, B. 1992. 

Differential effects of Azospirillum, auxin and combined nitrogen on 

growth of the roots of wheat. Symbiosis. 13: 167-179. 

)- Brookes, P.C.; Powlson, D.S. and Jenkinson, D.S. 1984. Phosphorus in the 

soil microbial biomass. Soil Biol. Biochem. 16: 169-175. 

)- Brown, M.E. 1972. Plant growth substances produced by microorganism of 

soil and rhizosphere. J. Appl. Bacteriol. 35: 443. 

)- Susman, L.; Lamb, J.; Randall, G.; Rehm, G. and Schmitt, M. 2002. The 

nature of phosphorus in soils. University of Minnesota Extension 

Service. 

~ Cakmakci, R.; Donmez, F.; Ayd1n, A; Sahin, F. 2006. Growth promotion of 

plants by plant growth promoting rhizobacteria under greenhouse and 

two different field soil conditions. Soil Biol. Biochem. 38: 1482-1487. 

)- Cakmakci, R.; Kantar, F. and Sahin, F. 2001. Effect of N2-flxing bacterial 

inoculations on yield of sugar beet and barley. J. Plant Nutr. Soil Sci. 

164: 527-531. 

128 



> Caracava, F.; Alguacil, M.M.; Azcon, R.; Diaz, G. and Roldan, A. 2004. 

Comparing the effectiveness of mycorrhizal inoculation and amendment 

with sugar beet, rock phosphate and Aspergillus niger to enhance field 

performance of the leguminous shrub Dorycnium pentaphyllum L. Appl. 

Soil Ecol. 25: 169-180 

> Caron, M.; Patten, C.L. and Ghosh, S. 1995. Effects of plant growth 

promoting rhizobacteria Pseudomonas putida GR-22 on the physiology 

of canola roots. Plant Growth Reg. Soc. Am. 22nd Proceeding, ed. Green 

DW, July 18-20. 

> Carrillo, A.E.; Li, C.Y. and Bashan, Y. 2002. Increased acidification in the 

rhizosphere of cactus seedlings induced by Azospirillum brasilense. 

Naturwissenschaften. 89: 428-432. 

~ Cattelan, A.J.; Hartel, P.G. and Fuhrmann, J.J. 1999. Screening for plant 

growth-promoting rhizobacteria to promote early soybean growth; Soil 

Sci. Soc. Am. J. 63: 1670-1680. 

~ Cerezine, P.C.; Nahas, E. and Banzatto, D.A. 1988. Soluble phosphate 

accumulation by Aspergillus niger from fluoraptites. Appl. Microbial. 

Biotech. 29: 501-505. 

)- Chabot, R.; Antoun, H. and Cescas, M.P. 1993. Microbiological solubilisation 

of inorganic P-fractions normally encountered in soils. In: Phosphorus, 

Sulfur and Silicon. pp 77-329. 

> Chabot, R.; Antoun, H. and Cescas, M.P. 1996b. Growth promotion of maize 

and lettuce by phosphate-solubilizing Rhizobium leguminosarum biovar 

phaseoli. Plant Soil. 184: 311-321. 

> Chabot, R.; Antoun, H.; Kloepper, J.W. and Beauchamp, C.J. 1996a. Root 

colonization of maize and lettuce by bioluminescent Rhizobium 

leguminosarum biovar phaseoli. Appl. Enviro. Microbial. 62: 2767-2772. 

> Chabot, R.; Beauchamp, C.J.; Kloepper, J.W. and Antoun, H. 1998. Effect of 

phosphorus on root colonization and growth of maize by 

bioluminescent mutants of phosphate-solubilizing Rhizobium 

leguminosarum biovar phaseoli. Soil Biol. Biochem. 30: 1615-1618. 

129 



~ Chailharn, M. and Lumyong, S. 2009. Phosphate solubilization potential and 

stress tolerance of rhizobacteria from rice soil in Nothern Thailand. 

World J. Microbiol. Biotechnol. 25: 305-314. 

~ Chailharn, M.; Chunhaleuchanon, S.; Kozo, A. and Lumyong, S. 2008. 

Screening of rhizobacteria for their plant growth promoting activities. 

KMITL Sci. Technol. J. 8: 18-23. 

)» Chakraborty, U. and Chakraborty, B.N. 1997. Phyllosphere and rhizosphere 

microorganisms of Camellia sinensis grown in the Eastern Himalayan 

Regions. In: Recent researches in Ecology, Environment and Pollution 

(Vol.lO). Eds. S.C. Sati, J. Saxena and R.C. Dubey. Today and 

Tomorrow's Printers and Publishers, New Delhi, India. pp 189-203. 

> Chakraborty, U.; Chakraborty, B.N. and Basnet, M. 2009. Exploitation of 

Tea rhizosphere microorganisms for improvement of plant health 

status. J. Mycol. Pl. Pathol. 39: 1-13. 

~ Chakravarthy, V.M.; Arunachalam, R.; Vincent, S.; Paulkumar, K. and 

Annadurai, G. 2010. Biodegradation of Tricalcium phosphate by 

phsophate solubilising bacteria. J. Bi.olog. Sci. 10: 531-535. 

> Chandra, K.; Mukherjee, P.K. and Singh, J. 1995. Evaluation of local strain 

versus recommended strain of Rhizobium cultures for soybean crop at 

the hills of Manipur. J. Hill Research. 8: 229-231. 

> Chandra, S.; Choure, K.; Chaubey, R. C. and Maheshwari, D.K. 2007. 

Rhizosphere competent Mesorhizobium loti MP6 induces root hair 

curling, inhibits Sclerotina sclerotiorum and enhances growth of Indian 

mustard (Brassica campestris). Br. J. Microbial. 38: 124-130. 

)P> Chanway, C.P. 2002. Plant growth promotion by Bacillus and relatives. In: 

Berkeley R, Heyndrickx M, Logan N, DeVos P, editors. B. subtilis for 

biocontrol in variety of plants. Malden, MA: Blackwell Publishing. pp 

219-235. 

)» Chanway, C.P. and Holl, F.B. 1993. First year yield performance of spruce 

seedlings inoculated with plant growth promoting rhizobacteria. Can. J. 

Microbial. 39: 1084-1088. 

130 



~ Chaykovskaya, L.A.; Patyka, V.P. and Melnychuk, T.M. 2001. Phosphorus 

mobilising microorganisms and their influence on the productivity of 

plants. In. (W.J. Horst. Eds.). Plant Nutrition- Food Security and 

Sustainability of Agroecosystems. pp 668-669. 

~ Chen, Y.P.; Rekha, P.D.; Arun, A.B. and Shen, F.T. 2005. Phosphate 

solubilizing bacteria from subtropical soil and their tricalcium 

phosphate solubilizing abilities. Appl. Soil Ecol. 34: 33-41. 

» Chen, Y.P.; Rekha, P.D.; Arun, A.B.; Shen, F.T.; Lai, W.A. and Young, C.C. 

2006. Phosphate solubilizing bacteria from subtropical soil and their 

tricalcium phosphate solubilizing abilities. Appl. Soil Ecal. 34: 33-41. 

~ Chhonkar, P.K. and Subba Rao, N.S. 1967. Phosphate solubilization by 

fungi associated with legume root nodules. Can. J. Microbial. 13: 743-

753. 

» Cho, Jae-Chang and Tiedje, J.M. 2000. Biogeography and degree of 

endemicity of fluorescent Pseudomonas strains in soil. Appl. Environ. 

Microbial. 66: 5448 

> Chung, H.; Park, M.; Madhaiyan, M.; Seshadri, S.; Song, J.; Cho, H. and Sa, 

T. 2005. Isolation and characteirzation of phosphate solubilizing 

bacteria from the rhizosphere of crop plants of Korea. Soil Biol. 

Biochem, 37: 1970-1974. 

> Costacurta, A. and Vanderleyden, J. 1995. Synthesis of phytohormones by 

plant-associated bacteria. Crit. Rev. Microbial. 21: 1-18. 

> Cunningham, J.E. and Kuiack, C. 1992. Production of citric and oxalic acids 

and solubilisation of calcium phosphate by Penicillium bilaii. Appl 

Environ Microbial. 58: 1451...,..1458. 

~ Curl, E.A.; Bonner, D.F. and Sabey, B.R. 1986. The Rhizosphere. Belin. 

Spinger-Verlag. pp 167-175. 

» Datta, M.; Banik, S. and Gupta, R.K. 1982. Studies on the efficacy of a 

phytohormone producing, phosphate solubilizing Bacillus firmus in 

augmenting paddy yield in acid soils of Nagaland. Plant Soil, 69: 365-

373. 

> Dave, A. and Patel, H.H. 1999. Inorganic phosphate solubilising 

Pseudomonas. Ind. J. Microbiol. 39: 161-164. 

131 



> Davies, P.J. 1995. Plant hormones physiology, biochemistry and molecular 

biology, 2nd edn. Dordrecht: Kluwer Academic Publishers, p. 112. 

> DeFreitas, J.R. and Germida, J.J. 1992. Growth promotion of winter wheat 

by fluorescent Pseudomonas under growth chamber conditions. Soil 

Biol. Biochem. 24: 1127-1135. 

> DeFreitas, J.R.; Bane:rjee, M.R. and Germida, J.J. 1997. Phosphate

solubilizing rhizobacteria enhance the growth and yield but not 

phosphorus uptake of canola (Brassica napus L.). Biol. Fertil. Soils, 24: 

358-364. 

> Del Campillo, S.E.; VanderZee, S.E.A.T.M. and Torrent, J. 1999. Modelling 

long-term phosphorous leaching and changes in phosphorous fertility 

in selectively fertilized acid sandy soils. Eur. J. Soil Sci. 50: 391-399. 

~ Delano, BsG.- 1996& E~ coli 0157:H7 ~ Assoicated diat-rhoea and the 

haemolytic uremic syndrome. E-NEPH Archive: Dialysis and 

Transplantation. 25: 205. 

> Deubel, A. and Merbach, W. 2005. Influence of microorganisms on 

phosphorus bioavailability in soils. In: Buscot F, Varma A (Eds.), 

Microorganisms in Soils: Roles in Genesis and Functions. Springer, 

Berlin Heidelberg. pp 177-191. 

> Deubel, A.; Gransee, A. and Merbach, W. 2000. Transformation of organic 

rhizodeposits by rhizoplane bacteria and its influence on the 

availability of tertiary calcium phosphate. J. Plant Nutr. Soil Sci. 163: 

387-392. 

};> Diby, P.; Sarma, Y.R.; Srinivasan, V. and Anadaraj, M. 2005. Pseudomonas 

fluorescens mediated vigour in black pepper (Piper nigrum L.) under 

green house cultivation. Annals of MicrobiolDgy, 55: 171-17 4. 

> Dighton, J. and Boddy, L. 1989. Role of fungi in nitrogen, phosphorus and 

sulfur cycling in temperate forest ecosystems. In: Nitrogen, Phosphorus 

and Sulfur Ultilization by Fungi. (L. Boddy, R. Marchant and D. Read. 

Eds). Camridge University Press, Cambridge. pp 269-298. 

> DiSimmine, C.D.; Sayer, J.A. and Gadd, G.M. 1998. Solubilization of zinc 

phosphate by strain of Pseudomonas fluorescens isolated from forest 

soil. Biol. Fertil. Soils 28: 87-94. 

132 



> Dixon-hardy, J.; Karamushka, I.V.; Gruzina, T.G.; Nikoviska, N.; Sayer, J.A. 

and Gadd, G.M. 1998. Influence of the carbon, nitrogen and 

phosphorus source on the solubilization of insoluble metal compounds 

by Aspergillus niger. Mycol. Res. 102: 1050-1054. 

> Dobereiner, J. 1992. Recent changes in concepts of Plant Bacteria 

interactions, endophytic N2-flxing bacteria. Ciencia e Cultura. 44: 310-

313. 

> Duff, R.B. and Webley, D.M. 1959. 2-ketogluconic acid as a natural chelator 

produced by soil bacteria. Chern. & Ind. pp 1376-1377. 

> Duponnois, R.; Colombet, A.; Hien, V. and Thioulouse, J. 2005. The 

mycorrhizal fungus Glomus intraradices and rock phosphate 

amendment influence plant growth and microbial activity in the 

rhizosphere of . .4.cacia holosericea. Soil Biol. Biochem. 37: 1460-1468. 

> Duponnois, R.; Kisa, M. and Plenchette, C. 2006. Phosphate solubilizing 

potential of the nematofungus Arthrobotrys oligospora. J. Plant Nutr. 

Soil Sci. 169: 280-282. 

> Dutton, V.M. and Evans, C.S. 1996. Oxalate production by fungi: its role in 

pathogenicity and ecology in the soil environment. Can. J. Microbial. 42: 

881-895. 

> Dvornikova, T.P.; Skryabin, G.K. and Suvorov, N.N. 1970 Enzymatic 

transformation of tryptamine by fungi. Microbial. 39: 32-35. 

> Egamberdiyeva, D.; Juraeva, D.; Poberejskaya, S.; Myachina, 0.; Teryuhova, 

P.; Seydalieva, L. and Aliev, A 2004. Improvement of wheat and cotton 

growth and nutrient uptake by phosphate solubilizing bacteria. In: 

Proceedings of the 26th Southern Conservation Tillage Conference for 

Sustainable Agriculture.8-9 June, 2004, Raleigh, North Carolina. 

> Ehrlich, H.L. 1990. Mikrobiologische und biochemische Verfahrenstechnik. 

In: Einsele A.; Finn R.K.; Samhaber W.; editors. Geomicrobiology, 2nd 

ed. Weinheim: VCH Verlagsgesellschaft. 

> Ekin, Z. 2010. Performance of phosphate solubilising bacteria for improving 

growth and yield of sunflower (Helianthus annuus L.) in presence of 

phosphorus fertilizer. African J. of Biotech 9: 3794-3800. 

133 



~ El-Assiouty, F.M.M. and Abo-Sedera, S.A. 2005. Effect of Bio and Chemical 

fertilizers on seed production and quality of Spinach (Spinacia oleracea 

L.). Int. J. Agri. Biol., 7: 947-952. 

~ El-Gibaly, M. H.; El-Reweiny, F. M.; Abdel-Nasser, M. and El-Dahtory, T. A. 

1977. Studies on phosphate-solubilizing bacteria in soil and dissolvers 

and their morphological grouping. Zlb. Bakt. II. Abt. Bd. 132: 240-244. 

~ El-Komy, M.A. H. 2005. Coimmobilization of Azospirillum lipoferum, Bacillus 

megaterium for successful Phosphorus, Nitrogen supply to wheat 

plants. Food Technol. Biotech 43: 19-27. 

~ Ezawa, T.; Smith, S. E. and Smith, F. A. 2002. P metabolism and transport 

in AM fungi. Plant Soil. 244: 221-230. 

~ Fankem, H.; Nwaga, D.; Deubel, A.; Dieng, L.; Merbach, W. and Etoa, F.X. 

2006. Occurrence and functioning of phosphate solubilizing 

microorganisms from oil palm tree (Elaeis guineensis) rhizosphere 

Cameroon. Afr. J. Biotech. 5: 2450-2460. 

~ FAO. 2006. Plant nutrition for food security. FAO Fertiliser and Plant 

Nutrition Bulletin 16: 28. 

~ Fasim, F.; Ahmed, N.; Parson, R. and Gadd, G.M. 2002. Solubilization of 

zinc salts by a bacterium isolated from air environment of a tannery. 

FEMS Microiol. Lett. 213: 1-6. 

~ Femandez, L.A.; Zalba, P.; Gomez, M.A. and Sagardoy, M.A. 2007. 

Phosphate-solubilization activity of bacterial strains in soil and their 

effect on soybean growth under greenhouse conditions. Biol. Fertil. Soils 

43: 805-809. 

~ Fiske, C.H. and Subbarow, Y. 1925. A colorimetric determination of 

phosphorus. J. Bioi. Chern. 66: 375-400. 

~ Flaishrnan, M.A.; Eyal, Z.A.; Zilberstein, A.; Voisard, C. and Hass, D. 1996. 

Suppression of Septaria tritci blotch and leaf rust of wheat by 

recombinant cyanide producing strains of Pseudomonas putida. Mol. 

Plant Microbe Interact. 9: 642-645. 

~ FNCA. 2004. Forum for Nuclear Cooperation in Asia Biofertilizer Project. 

FNCA Biofertilisers Newsletter 4: 1-8. 

134 



> Foth, H.D. 1990. Fundamentals of Soil Science. 8th John Wiley and Sons, 

New York, NY. 

> Frankenberger, Jr., W.T. and Arshad, M. 1991. Microbial production of plant 

growth regulating substances in soil. In C. Keel, N. Koller, and G. 

Defage (Eds) Plant Growth- Promoting Rhizobacteria, Progress and 

Prospects. The Second International Workshop on PGPR. Interlaken, 

Switzerland, 14-19 October 1990. pp 162-171. 

> Fuhrmann, J.J. and Wollum, A.G. 1989. Nodulation competition among 

Bradyrhizobium japonicum strains as influenced by rhizosphere 

bacteria and iron availability. Biol. Fertil. Soil. 7: 108-112. 

> Fulchieri, M. and Frioni, L. 1994. Azospirillum inoculation on maize (Zea 

mays): effect on yield in a field experiment in Central Argentina. Soil 

Biol. Biochem. 26: 921-923. 

> Furihata, T.; Suzuki, M. and Sakuri, H. 1992. Kinetic characterisation oftwo 

phosphate uptake systems with different affinities in suspension 

cultured Catharanthus roseus protoplasts. Plant Cell Physiol. 33: 1151-

1157. 

> Gadagi, R.S. and Sa, T. 2002. New isolation method for microorganisms 

solubilizing iron aluminium phosphates using dyes. Soil Sci. Pl Nutr. 

48: 615-618. 

);> Gaind, S. and Gaur, A.C. 1990. Shelf life of phosphate-solubilising 

inoculants as influenced by type of carrier, high temperature and low 

moisture. Can. J. Microbiol. 36: 846-849. 

> Gaind, S. and Gaur, A.C. 1991. Thermotolerant phosphate solubilising 

microorganisms and their interaction with mung bean. Plant Soil, 133: 

141-149. 

);> Gaind, S. and Gaur, A.C. 1999. Microbial phosphate solubilization as 

influenced by sodium chloride. Indian J. Exptl. Biol. 37: 209-210. 

> Galal, Y.G.; El-Gandaour, J.A. and El-Akel, F.A. 2001. Stimulation of wheat 

growth and N Fixation through Azospirillum and Rhizobium inoculation. 

A Field trial with 15N techniques. In: (W.J. Horst. Eds.). Plant 

Nutrition- Food Security and Sustainability of Agroecosystems. pp 666-

667. 

135 



~ Garret, L. 1994. The revenge of germs. In the Coming Plague, New York: 

Farrar, Status and Giroux. p.426. 

~ Gaur, A.C. 1990. Phosphate solubilizing microorganisms as Biofertilizers. 

Omega Scientific Publisher. New Delhi. p.176. 

~ Gaur, A.C. and Sachar, S. 1980. Effect of rock phosphate and glucose 

concentration on phosphate solubilisation by "Aspergillus awamori'. 

Curr. Sci. 49: 553-554. 

~ Gaur, A.C.; Madan, M. and Ostwal, K.P. 1973. Solubilization of phosphatic 

compounds by native micro flora of rock phosphates. Indian J. Exp. 

Biol. 11: 427-429. 

~ Gaur, R.; Shani, N.; Kawaljeet Johri, B.N.; Rossi, P. and Aragno, M. 2004. 

Diacetyl phloroglucinol-producing Pseudomonas do not influence AM 

fungi in wheat rhizosphere. Curr. Sci., 86: 453-457. 

» Geol, A. K.; Laura, R.D.; Pathak, D.V.; Anuradha, G. and Geol, A. 1999. Use 

of biofertilizers: Potential, constraint and future strategies review. Intl. 

J. Trop. Agric. 17: 1-18. 

> Gerke, J. 1992. Phosphate, aluminium, and iron in the soil solution of three 

different soils in relation to varying concentration of citric acid. Z. 

Pjlanzenemahr. Bodenk. 155: 339-343. 

~ Gillespie, M.T.; Layon, B.R. and Skurray, R.A. 1990. Typing of methicilin

resistant Staphylococcus aureus by antibiotic resistance phenotypes. J. 

Med. Microbial. 31: 57-64. 

> Glass, A.D.M. 1989. Plant Nutrition: An introduction to current concepts. 

Jones and Barlett Publishers, Boston, MA, 1994. USA. p.234. 

~ Glick, B.R. 1995. The enhancement of plant growth by free-living bacteria. 

Can. J. Microbial. 41: 109-117. 

~ Glick, B.R.; Changping, L.; Sibdas, G. and Dumbroff, E.B. 1997. Early 

development of canola seedlings in the presence of the plant growth 

promoting rhizobacteria Pseudomonas putida GR-12. Soil Biol. Biochem. 

29: 1233-1239. 

136 



);> Goldstein, A.H. 1986. Bacterial solubilisation of microbial phosphates: 

Historical perspective and future prospects. Am. J. Alter. Agric. 1: 51-

57. 

);> Goldstein, A.H. 1994. Involvement of the quinoprotein glucose 

dehydrogenase in the solubilization of exogenous phosphates by gram

negative bacteria. In: Phosphate in Microorganisms: cellular and 

molecular biology. Torriani-Gorini A Yagil E. Silver, S. editors. ASM 

Press, Washington, DC. pp 197-203. 

);> Goldstein, A.H. 1995. Recent progress in understanding the molecular 

genetics and biochemistry of calcium phosphate solubilization by Gram 

negative bacteria. Biol .. Agric. Hort. 12: 185-193. 

);> Gonzalez, J.; Salmeron, V.; Moreno, J. and Cornmenzana, A.R. 1983. Amino 

acids and vitamins produced by Azotobacter vinelandii ATCC 12837 in 

chemically-defined media and dialyzed soil media. Soil Biol. 

Biochem.15: 711-713. 

);> Gothwal, R.K.; Nigam, V.K.; Mohn, M.K.; Saspaal, D. and Ghosh, P. 2006. 

Phosphate solubilization by rhizosphere bacterial isolates from 

economically important desert plants. Ind. J. Microbial. 46: 355-358. 

);> Grant, C.; Bittman, S.; Montreal, M.; Plenchette, C.; Morel, C. 2005. Soil and 

fertilizer phosphorus; effects on plant P supply and mycorrhizal 

development. Can. J. Plant Sci. 85: 3-14. 

);> Gulati, A.; Sharma, N.; Vyas, P.; Sood, S.; Rahi, P.; Pathania, V. and Prasad, 

R. 2010. Organic acid production and plant growth promotion as a 

function of phosphate solubilization by Acinetobaeter rhizosphaerae 

strain BIHB 723 isolated from the cold deserts of the trans-Himalayas. 

Arch. Microbial. 192: 975-983. 

);> Gulden, R.H. and Vessey, J.K. 2000. Penicillium bilaii inoculation increases 

root hair production in field pea. Can. J. Plant Sci. 80: 801-804. 

);> Gull, M.; Hafeez, F.Y.; Saleem, M. and Malik, K.A. 2004. Phosphorus uptake 

and growth promotion of chickpea by co-inoculation of mineral 

phosphate solubilizing bacteria and a mixed rhizobia! culture. Aust. J. 

Exp. Agric. 44: 623-628. 

137 



);> Guo, F. and Yost, R.S. 1998. Partitioning soil phosphorus into three discrete 

pools of differing availability. Soil Sci. 163: 822-833. 

);> Gupta, A.; Saxena, A.K.; Murali, G. and Tilak, K.V.B.R. 1998. Effect of plant 

growth promoting rhizobacteria on competitive ability of introduced 

Bradyrhizobium sp. (Vigna) for nodulation. J. Sci. Ind. Res. 57: 720-

725. 

);> Gupta, N.; Sabat, J.; Parida, R. and Kerkatta, D. 2007. Solubilisation of 

tricalcium phosphate and rock phosphate by microbes isolated from 

chromite, iron and manganese mines. Acta. Bot. Croat. 66: 197-204. 

> Gupta, R. P.; Singh, P. and Pandher, M.S. 1998. Role of phosphorus 

solubilizing microorganisms in P-economy and crop yield. In: Kaushik, 

B. D. (Ed.), Soil-Plant-Microbe Interaction in Relation to Integrated 

Nutrient Management. Venus Printers and Publishers, New Delhi. pp 

95-101. 

> Gupta, R.; Singal, R.; Shankar, A.; Kuhad, R.C. and Saxena, R.K. 1994. A 

modified plate assay for screening phosphate solubilizing 

microorganisms. J. Gen. Appl. Microbial. 40: 255-260. 

> Gyaneshwar, P.; Kumar, G.N.; Parekh, L.J. and Poole, P.S. 2002. Role of soil 

microorganisms in improving P nutrition of plants. Plant Soil, 245: 83-

93. 

> Gyaneshwar, P.; Naresh, K.G. and Parekh, L.J. 1998. Effect of buffering on 

the phosphate-solubilising ability of microorganisms. W. J. Microbial. 

Biotechnol. 14: 669-673. 

> Gyaneshwar, P.; Parekh, L.J.; Archana, G.; Podle, P.S.; Collins, M.D.; 

Hutson, R.A. and Naresh, K.G. 1999. Involvement of a phosphate 

starvation inducible glucose dehydrogenase in soil phosphate 

solubilization by Enterobacter asburiae. FEMS Microbiol. Lett. 171: 223-

229. 

> Halder, A.K. and Chakrabartty, P.K. 1993. Solubilization of inorganic 

phosphate by Rhizobium. Folia Microbial. 38: 325-330. 

> Halder, A.K.; Mishra, A.K. and Chakrabartty, P.K. 1991. Solubilization of 

inorganic phosphate by Bradyrhizobium. Ind. J. Exp. Biol. 29: 223-229. 

138 



);> Halder, A.K.; Mishra, A.K.; Bhattacharyya, P. and Chakrabarty, P.K. 1990. 

Solubilization of rock phosphate by Rhizobium and Bradyrhizobium. J. 

Gen. Appl. Microbiol. 36: 81-92. 

);> Halvorson, H.O.; Keynan, A. and Kornberg, H.L. 1990. Utilization of calcium 

phosphates for microbial growth at alkaline pH. Soil Biol. Biochem. 22: 

887-890. 

:> Hamdali, H.; Hafidi, M.; Virolle, M.J. and Ouhdouch, Y. 2008. Rock 

phosphate solubilizing Actinomycetes: Screening for plant growth 

promoting activities. World J. Microbiol. Biotechnol. 24: 2565-2575. 

);> Hameeda, B.; Harini, G.; Rupela, O.P.; Wani, S.P. and Reddy, G. 2006. 

Growth promotion of maize by phosphate solubilizing bacteria isolated 

form composts and microfauna. Microbial. Res. 163: 234-242. 

» Hamza, S.; Srinivasan, V. and Dinesh, R. 2007. Nutrient diagnosis of black 

pepper (Piper nigrum L.) garden in Kerala and Kama taka. Journal of 

Spices and Aromatic Crops, 16: 77-81. 

~ Hansan, H.A.H. 2002. Gibberellin and auxin production by plant root fungi 

and their biosynthesis under salinity-calcium interaction. Rostlinna 

Vyroba. 48: 101-106. 

» Hao, X.; Cho, C.M.; Racz, G.J. and Chang, C. 2002. Chemical retardation of 

phosphate diffusion in an acid soil as affected by liming. Nutr. Cycl. 

Agroecosys. 64: 213-224. 

:> Hara, F. and DeOliveira, L.A. 2004. Physiological and ecological 

characteristics of rhizobio isolated deriving of acid and alic soils of 

Presidente Figueiredo. Acta Amazonica. 34: 343-357. 

» Harris, J.D.; New, P.B. and Martin, P.M. 2006. Laboratory tests can predict 

beneficial effects of phosphate-solubilizing bacteria on plants. Soil Biol. 

Biochem. 38: 1521-1526. 

» Herrera, M.A.; Salamanca, C.P. and Barea, J.M. 1993. Inoculation of woody 

legumes with selected arbuscular mycorrhizal fungi and rhizobia to 

recover desertified mediterranean ecosystems. Appl. Environ. Microbial. 

59: 129-133. 

139 



~ Hilali, A.; Przvost, D.; Broughton, W.J. and Antoun, H. 2000. Potential use of 

Rhizobium leguminosarum bv. trifolii as plant growth promoting 

rhizobacteria with wheat. Abstract 17th North American Conference on 

Symbiotic Nitrogen Fixation, Laval University, Quebec, Canada. 23-28 

July 2000. 

~ Hilali, A.; Przvost, D.; Broughton, W.J. and Antoun, H. 2001. . Effects of 

inoculation with strains of Rhizobium leguminosarum bv. trifolii on 

growth in two soils bl'e Marco. Can. J. Microbiol. 47: 590-3. 

~ Hilda, R. and Fraga, R. 2000. Phosphate solubilizing bacteria and their role 

in plant growth promotion. Biotechnol. Adv. 17: 319-359. 

~ Hinsinger, P. 2001. Bioavailability of soil inorganic P in the rhizosphere as 

affected by root-induced chemical changes: a review. Plant Soil 237: 

173-195. 

;... Hoflich, G.; Wiehe, W. and Kuhn, G. 1994. Plant growth stimulation with 

symbiotic and associative rhizosphere microorganisms. Experientia. 50: 

897-905. 

;... Holl, P.B.; Chanway, C.P.; Turkington, R. and Radley, R.A. 1988. Response 

of crested wheatgrass (Agropyron cristatum L. ), perennial rye grass 

(Loliumperenne L.,) and white clover (Trifolium repens L.,) to inoculation 

with Bacillus polymyxa. Soil Biol. Biochem. 20: 19-24. 

~ Huang, C.L. and Schulte, E.E. 1985. Digestion of Plant Tissue for Analysis 

by ICP Emission Spectroscopy. Comm. Soil Sci. Plant Anal. 16: 943-958. 

}'> Husen, E. 2003. Screening of soil bacteria for plant growth promotion activities 

in vitro. Indo. J. Agri. Sci. 4: 27-31. 

~ Hwangbo, H.; Park, R.D.; Kim, Y.W.; Rim, Y.S.; Park, K.H.; Kim, T.H.; Suh, 

J.S. and Kim, K.Y. 2003. 2-Ketogluconic production and phosphate 

solubilization by Enterobacter intermedium. Curr. Microbial. 47: 87-92. 

~ Igual, J.M.; Valverde, A.; Cervantes, E. and Velazquez, E. 2001. Phosphate 

solubilizing bacteria as inoculants for agriculture use of updated 

molecular techniques in their study. Agronomie. 21: 561-568. 

~ Illmer, P. and Schinner, F. 1992. Solubilization of inorganic phosphates by 

microorganisms isolated from forest soil. Soil Biol. Biochem. 24: 389-

395. 

140 



~ Illmer, P. and Schinner, F. 1995. Solubilization of inorganic calcium 

phosphates-solubilization mechanisms in soil. Soil Biol. Biochem. 27: 

257-263. 

~ Illmer, P.; Barbato, A. and Schinner, F. 1995. Solubilization of hardly soluble 

AIP04 with P-solubilizing microorganisms. Soil Biol. Biochem. 27: 260-

270. 

~ Isherword, K. F. 1998. Fertilizer use and environment. In: N. Ahmed and A. 

Hamid (eds.), Proc. Symp. Plant Nutrition Management for Sustainable 

Agricultural Growth. NFDC, Islamabad. pp 57-76. 

» Jackson, M.L. 1958. Soil Chemical Analysis. Prentice Hall Inc., USA. p.498 

» Jagnow, G. 1987. Inoculation of cereal crops and forage grasses with 

nitrogen flXing rhizosphere bacteria: Possible causes of success and 

failure with regard to yield response - A review. Z. Pflanzenemanchr. 

Bodenkd. 150: 361-368. 

» Jisha, M.S. 1997. Optimization of factors for efficient solubilization of 

mineral phosphates. Ph.D. Thesis, P.G. School, IARI, New Delhi. 

» Jisha, M.S. and Alagawadi, A.R. 1996. Nutrient uptake and yield of Sorghum 

(Sorghum Bicolor L. Moench) inoculated with phosphate solubilizng 

bacteria and cellulytic fungus in a cotton stalk amended vertisol. 

Microbial. Res. 151: 213-217. 

~ Jjemba, P.K. and Alexander, M. 1999. Possible determinants of rhizosphere 

competence of bacteria. Soil Biol. Biochem. 31: 623-632. 

:» Jones, D.L. and Darrah, P.R. 1994. Role of root derived organic acids in the 

mobilization of nutrients from the rhizosphere. Plant Soil, 66: 24 7-257. 

:» Jones, D.L. and Eva, 0. 2011. Solubilization of phosphorus by soil 

microorganisms. EL Bunemann et. al., (eds). Phosphorus in action 

Biological processes in soil phosphorus cycling. Springer, Heidelberg 

NY. 

~ Joseph, B.; Ranjan Patra, R. and Lawrence, R. 2007. Characterization of 

plant growth promoting rhizobacteria associated with chickpea (Cicer 

arietinum L.). Int. J. Plant Prod. 2: 141-152. 

141 



~ Joseph, S. and Jisha, M.S. 2008. Buffering reduces phsophate solubilizing 

ability of selected strains of bacteria. Am. Eur. J. Agric & Environ. Sci. 4: 

110-112. 

~ Jung, I.L.; Park, D.H. and Park, K. 2002. A Study of the Growth Condition 

and Solubilization of Phosphate from Hydroxyapatite by Pantoea 

agglomerans. Biotechnol. Bioprocess Eng. 7: 201-205. 

~ Kabi, M.C. and Bihari, K. 1999. Residual potentiality of the native rhizobia 

in Burdwan soils. Ind. Agric. 35: 207-21. 

~ Kaiser, J.P. 1990. Microbial activity in the terrestrial subsurgace. 

Experientia. 46: 797-805. 

~ Kang, S.C.; Ha, C.G.; Lee, T.G. and Maheshwari, D.K. 2002. Solubilization of 

insoluble inorganic phosphates by a soil fungus Fomitopsis sp. PS 102. 

Curr. Sci. 82: 439-442. 

> Kannapiran, E. and Ramkumar, S.V. 2011. Isolation of phosphate 

solubilizing bacteria from the sediments of Thondi coast, Palk Strait, 

Southeast coast ofindia. Annal. Biol. Res. 2: 157-163. 

> Kapoor, K.K.; Mishra, M.M. and Kukreja, K.1989. Phosphate solubilisation 

by soil microorganisms. Ind. J. Microbiol. 29: 119-127. 

> Karlldag, H.; Esitken, A.; Turan, M. and ::}ahin, F. 2007. Effects of root 

inoculation of plant growth promoting bacteria (PGPR) on the yield, 

growth and nutrient elements content of leaves of apple. Sci. Horticult. 

114: 16-20. 

> Karnwal, A. 2009. Production of indole acetic acid by fluorescent 

Pseudomonas in the presence of L-tryptophan and rice root exudates. 

J. Plant Pathol. 91: 61-63. 

~ Katznelson, H. and Bose, B. 1959. Metabolic activity and phosphate

dissolving capability of bacterial isolates from wheat roots, rhizosphere 

and non -rhizosphere soil. Can. J. Microbiol. 5: 79-82. 

)> Katznelson, H.; Peterson, E.A. and Rovatt, J. W. 1962. Phosphate dissolving 

microorganism in seed and in the root zone of plants. Can. J. Bot. 40: 

1181-1186. 

142 



»-- Kennedy, A.C. 1998. The rhizosphere and spermosphere. In: D. M. Silvia, 

J.J. Fuhrmann, P.G. Hartel and D.A. Zuberer (Eds.). Principles and 

Application of soil Microbiology. Prentice Hall, New Jersey. pp 389-407. 

»-- Khalid A.; Tahir, S.; Arshad, M. and Zahir, Z.A. 2004. Relative efficiency of 

rhizobacteria for auxin biosynthesis in rhizosphere and non

rhizosphere soils. Aus J. Soil Res. 42: 921-926. 

»-- Khalid, A.; Arshad M.; Zahir, Z.A. and Khaliq, A.1997. Potential of plant 

growth promoting rhizobacteria for enhancing wheat yield. J. Anim. 

Plant Sci. 7: 53-56. 

»-- Khalid, A.; Arshad, M. and Zahir, Z.A. 2004. Screening plant growth 

promoting rhizobacteria for improving growth and yield of wheat. J. 

Applied Microbial. 96: 4 73-480. 

)» Khan, A.A.; Jilani, G.; Akhtar, M.S.; Nagvi, S.M.S. and Raseed, M. 2009. 

Phosphorus Solubilising Bacteria, Occurrence, Mechanisms and their 

Role in crop production. J. Agric. Biol. Sci. 1: 48-58. 

»-- Khan, J.A. and Bhatnagar, R.M. 1977. Studies on solubilization of insoluble 

phosphate rocks by Aspergillus niger and Penicillium sp. Fertil Technol. 

14: 329-333. 

»-- Khan, M.S.; Zaidi, A. and Wani, P.A. 2007. Role of phosphate solubilising 

microorganisms in sustainable agriculture -A review. Agron. Sustain. 

Dev. 27: 29-43. 

»-- Khiari, L. and Parent, L. E. 2005. Phosphorus transformations in acid light

textured soils treated with dry swine manure. Can. J. Soil Sci. 85: 75-

87. 

'» Kim, K.Y.; Jordan D. and Krishnan H.B. 1997a. Rahnella aqualitis, a 

bacterim isolated from soybean rhizosphere, can solubilize 

hydroxyapatite. FEMS Microbial. Lett. 153: 273-277. 

»-- Kim, K.Y.; Me Donald G.A. and Jordan D. 1997b. Solubilization of 

hydroxyapatute by Enterobacter agglomerans and cloned Escherichia 

coli in culture medium. Biol; Fertil. Soils. 24: 347-352. 

»-- Kim, K.Y.; Jordan, D. and McDonald, G.A. 1998. Effect of phosphate 

solubilising bacteria and vesicular-arbuscular mycorrhizae on tomato 

growth and soil microbial activity. Biol. Fert. Soils, 26: 79-87. 

143 



);- Kim, T.; Jung W.; Lee B.; Yoneyama T.; Kim H. and Kim K. 2003. P effects on 

N uptake and remobilization during regrowth of Italian rye grass 

(Lolium multijlorum). Environ. Exp. Bot. 50: 233-242 

);- Kloepper, J.W. and Beauchamp C.J. 1992. A Review of issue related to 

measuring of plant roots by bacteria. Can. J. Microbiol. 38: 1219-1232. 

);- Kloepper, J.W. and Schroth M.N. 1978. Plant growth-promoting 

rhizobacteria in radish. In.· Station de Pathologie Vegetale et 

Phytobacteriologie, eds. Proceedings of the fourth International 

Conference on Plant Pathogenic Bacteria, INRA. Angers. Tours, France: 

Gilbert-Clarey 2: 879-882. 

~ Kloepper, J.W.; Lifshitz, R. and Zablotowicz, R.M. 1989. Free-living bacterial 

inocula for enhancing crop productivity. Trends Biotechnol. 7: 39-43. 

);- Kobus, J. 1962. The role of microorganisms in the transformation of 

phosphoric compounds in the soil. Acta Microbiology of Polosh, 11: 255-

262. 

~ Kole, S.C. and Hazra, J.N. 1997. Isolation and evaluation of tricalcium and 

rock phosphate solubilizing microorganisms from acidic terai and 

lateritic soils of West Bengal. J. Interacademicia, 1: 126-128. 

~ Kole, S.C. and Hazra, J.N. 1998. Occurrence and acidity of tricalcium 

phosphate and rock phosphate solubilizing microorganisms in 

mechanical compost plants of Calcutta and an alluvial soil of West 

Bengal. Environ. Ecol. 16: 344-349. 

~ Kpomblekou, K. and Tabatabai, AM. 1994. Effect of organic acids on release 

of phosphorus from phosphate rocks. Soil Sci. 158: 442-453. 

);- Krasilinikov, N. A. 1957. On the role of soil micro-organism in plant 

nutrition. Microbiologiya. 26: 659-72. 

~ Krishnaraj, P.U. 1987. Studies on beneficial microorganisms in crop plants. 

M. Sc. (agri) Thesis UAS Bangalore. 

~ Krishnaraj, P.U. 1996. Genetic characterisation of mineral phosphate 

solubilisation in Pseudomonas sp. Ph. D. Thesis. IARI New Delhi. 

).>- Kucey, R.M.N. 1983. Phosphate-solubilizing bacteria and fungi in various 

cultivated and virgin Alberta soils. Can. J. Soil Sci. 63: 671-678. 

144 



>- Kucey, R.M.N. 1988. Effect. of Penicillium bilaii on the solubility and uptake 

of P and micronutrients from soil by wheat. Can. J. Soil Sci. 68: 261-

270. 

>- Kucey, R.M.N.; Janzen, H.H. and Leggett, M.E. 1989. Microbiologically 

mediated increases in plant-available-phosphorus. Adv. Agron. 42: 

199-228. 

>- Kudashev, I.S. 1956. The effect of phosphobacterin on the yield and protein 

content in grains of Autumn wheat, maize and soybean. Doki. Akad. 

Skh. Nauk. 8: 20-23. 

>- Kuklinsky-Sobral, J.; Araujo, W.L.; Mendes, R.; Geraldi, I.O.; Pizzirani

Kleiner, A.A. and Azevedo, J.L. 2004. Isolation and characterization of 

soybean-associated bacteria and their potential for plant growth 

promotion. Environ. Microbial. 6: 1244-1251. 

)» Kumar, B.S.D. and Dube, H.C. 1992. Seed bacterizaiton with a fluorescent 

Pseudomonas for enhanced plant growth, yield and disease control. Soil 

Biol. Biochem. 24: 539-542. 

>- Kumar, V. and Narula, N. 1999. Solubilisation of inorganic phosphates and 

growth emergence of wheat as affected by Azotobacter chroococcum 

mutants. Biol. Fert. Soil. 28: 301-305. 

)» Kumar, V.; Behl, R.K. and Narula, N. 2001. Establishment of phosphate

solubilizing strains of Azotobacter chroococcum in the rhizosphere and 

their effect on wheat cultivars under greenhouse conditions. Microbial. 

Res. 156: 87-93. 

);> Kumar, V.; Punia S.S.; Lakshminarayan, K. and Narula, N. 1999. Effect of 

phosphate solubilising analogue resistant mutants of Azotobacter 

chroococcum on sorghum. Ind. J. Agric. Sci., 69: 198-200. 

>- Kumari, M.; Vasu, D.; Ul-Hasan, Z. and Dhurwe, U.K. 2009. Effect of PSB 

(Phosphate Solubilising Bacteria) on morphological characters of Lens 

culinaris. Medic. Biol. For. Int. J. 1: 5-7. 

>- Kundu, B. S. and Gaur, A. C. 1984. Rice response to inoculation with N2-

flxing and ?-solubilizing microorganisms. Plant Soil, 79: 227-234. 

145 



~ Kundu, B.S. and Gaur, A.C. 1980. Establishment of Nitrogen-fixing and 

phosphate-solubilising bacteria in rhizosphere and their effect on yield 

and nutrient uptake of wheat crop. Plant Soil, 57: 223-230. 

~ Kwabiah, A.B.; Palm, C.A.; Stoskopf, N.C. and Voroney, R.P. 2003. Response 

of soil microbial biomass dynamics to quality of plant materials with 

emphasis on P availability. Soil Bioi Biochem. 35: 207-216. 

~ Lal, L. 2002. In: Phosphate Mineralizing and Solubilising Microorganisms: 

Phosphatic biofertilizers. Agrotech Publ. Academy, Udaipur, India. p. 

224. 

);> Lavania, M.; Chauhan, P.S.; Chauhan, S.V.; Singh, H.B. and Nautiyal, C.S. 

2006. Induction of plant defense enzymes and phenolics by treatment 

with plant growth-promoting rhizobacteria Serratia marcescens 

NBRI1213. Curr. Microbial. 52: 363-368. 

);> Lazarovits, G. and Norwak, J.1997. Rhizobacteria for Improvement of Plant 

Growth and Establishment. Hort. Sci. 32: 188-192. 

);> Leggett, M.E.; Gleddie, S.C. and Holloway, G. 2001. Phosphate-solubilizing 

microorganisms and their use. In: plant nutrition acquisition: New 

perspectives (Eds N. Ae, J. Arihara, K. Okada, and A. Srinivasan), 

Springer-Verlag, Tokyo. Lima. pp 299-318. 

:;... Leinhos, V. 1994. Effects of pH and glucose on auxin production by 

phosphate-solubilizing rhizobacteria in vitro. Microbial. Res. 149: 135-

138. 

);> Leinhos, V. and Vacek, 0. 1994. Biosynthesis of auxins by phosphate 

solubilizing rhizobacteria from wheat and rye. Microbiol. Res. 149: 31-

35. 

> Levyal, C. and Janer, E.J. 2001. Bioavailability of heavy metals in the 

mycorrhizosphere. In: Gobran, G.R., W.W. Wenzel, and E. Lombi (eds.) 

Trace elements in the rhizosphere. CRC Press, Boca Raton, Florida, 

USA. p. 165. 

> Lifshitz, R.; Kloepper, J.W.; Kozlowski, M.; Simonson, C.; Carlson, J.; 

Tipping, E.M. and Zalesca, I. 1987. Growth promotion of canola 

(rapeseed) seedlings by a strain of Pseudomonas putida under 

gnotobiotic conditions. Can. J. Microbial. 33: 390-395. 

146 



> Lin, Q.M.; Zhao, X.R. and Sun, Y. 2000. Community characters of soil 

phosphobacteria in four ecosystems. Soil and Environmental Sciences. 

(in Chinese, with English abstract). 9: 34-37. 

> Lindsay, W.L. 1979. Chemical Equilibrium in Soils. Wiley-Interscience, New 

York, NY. 

> Lindsay, W.L.; Vlek, P.L.G. and Chien, S.H. 1989. Phosphate minerals. In: 

Minerals in soil environment. 2nd ed. (Eds). J.B. Dixon and S.B. Weed). 

Soil Sci. Soc. Am., Madison, USA. pp 1089-1130. 

> Lipping, Y.; Jiatao, X.; Daohong, J.; Yauping, F.; Guoqing, L.; Fangcan, L. 

2008. Antifungal substances produced by Penicillium oxalicum strain 

PY -1-potential antibiotics against plant pathogenic fungi. World J. 

Microbiol. Biotechnol. 24: 909-915 

> Liu, S.T.; Lee, L.Y.; Jai, C.Y.; Hung, C.H.; Chang, Y.S.; Wolfram, J.H.; 

Rogers, R. and Goldstein, A.H. 1992. Cloning of an Erwinia herbicola 

gene necessary for gluconic acid production and enhanced mineral 

phosphate solubilisation in E. coli HB: 101, nucleotide sequence and 

probable involvement in biosynthesis of the coenzyme pyrroloquinoline 

quinine. J. Bacteriol. 174: 5814-5819. 

> Louw, H.A. and Webley, D.M. 1959. A study of soil bacteria dissolving 

certain phosphate fertilizers and related compounds. J. Appl. Bacteriol. 

22: 227-233. 

> Lu, K.C.; Gilmour, C.M.; Zagallo, A.C. and Bollen, W.B. 1958. Effect of 

gibberallic acid on soil microorganisms. Nature 181: 189-190. 

> Lynch, J.M. and Whipper, J.M. 1990. Substrate flow in the rhizosphere. 

Plant Soil, 128: 1-10. 

> Mahidi, S.S.; Hassan, G.I.; Hussain, A. and Faisul-ur-Rasool. 2011. 

Phosphorus availability issue- its fixation and role of phosphate 

solubilizing bacteria in phosphate solubilization-Case Study. Res. J. 

Agric. Sci. 2: 17 4-179. 

> Makino, K.; Shinagawa, H.; Amemura, M.; Kawanoto, T.; Yamada, M. and 

Nakata, A. 1989. Signal Transduction in the phosphate regulation of 

Escherichia coli involves phosphotransfer between Pho R and PhoB 

proteins. J. Mol. Biol. 210: 551-559. 

147 



:> Malakooti, M.J. and Nafisi, M. 1995. Fertilizers Utilization in Agricultural 

Lands Irrigated and Dry Land Systems. 2nd edition. Tarbiate Modaress 

University Publications, Iran. 

:> Maliha, R.K.; Samina, A.; Najima, A.; Sadia, A. and Farooq, L. 2004. Organic 

acids production and phosphate solubilizing microorganisms under in 

vitro conditions. Pak. J. Biol. Sci. 7: 187-196. 

:> Martens, D.A. and Frankenberger, W.T. 1994. Assimilation of exogenous 2-

indole-3-acetic acid and 14C tryptophan exposed to the roots of three 

wheat varieties. Plant Soil, 166: 281-290. 

:> Martins, A.; Kimura, 0.; Goi, S.R. and Baldani, J.I. 2004. Effect of co

inoculation of plant growth promoting rhizobacteria and rhizobia on 

development of common bean plants (Phaseolus vulgaris, L.). Floresta e. 

Ambiente. 11: 33-39. 

> McGill, W.B. and Cole, C.V. 1981. Comparative aspects of cycling of organic 

C, N, Sand P through soil organic matter. Geoderma, 26: 267-286. 

> McKenzie, R.H. and Roberts, T.L. 1990. Soil and fertilizers phosphorus 

update. In: Proc. Alberta Soil Science Workshop Proceedings, 

Edmonton, Alberta. Feb. 20-22, pp 84-104. 

:> McLaughlin, M.J.; Alston, A.M. and Martin, J.K. 1988. Phosphorus cycling 

in wheat-pasture rotations. The role of microbial biomass in 

phosphorus cycling. Aust. J. Soil Res. 26: 333-342. 

:> Mehrvarz, S.; Chaichi, M.R. and Alikhani, H.A. 2008. Effects of Phosphate 

Solubilising Microorganisms & Phosphorus Chemical Fertilizer on yield 

and yield components of Barley (Hordeum vulgare L.). Am-Euras. J. 

Agric & Environ. Sci., 3: 822-828. 

:> Mehta, Y.R. and Bhide, V.P. 1970. Solubilisation of tricalcium phosphate by 

some soil fungi. Indian J. Exp. Boil. 8: 228-229. 

:> Mirza, B.S.; Mirza, M.S.; Bano, A. and Malik, K.A. 2007. Coinoculation of 

chickpea with Rhizobium isolates from roots and nodules and 

phytohormone-producing Enterobacter strains. Aus. J. Expt. Agric. 47: 

1008-1015. 

:> Mishra, M.M. 1985. Solubilization of insoluble inorganic phosphate by soil 

microorganisms- A review. Agric. Rev. 6: 23-32. 

148 



);;> Misra, R. 1968. Ecology Workbook. Oxford & IBH Publishing Co. Pvt. Ltd., 

New Delhi. 

);;> Mittal V.; Singh, 0.; Nayyar, H.; Kaur, J.; Tewari, R. 2008. Stimulatory effect 

of phosphate solubilizing fungal strains (Aspergillus awamori and 

Penicillium citrinum) on the yield of chickpea ( Cicer arietinum L. cv. 

GPF2). Soil Biol. Biochem. 40: 718-727. 

);;> Moorman, T.B. 1989. A review of pesticide effects on the microorganisms 

and microbial processes related to soil fertility. J. Prod Agric. 2: 14-23. 

);;> Mordukhova, E.A.; Skvortsova, N.P.; Kochetkov, V.V.; Dubeikovskii, A.N. and 

Boronin, A.M. 1991. Synthesis of the phytohormone indole-3-acetic 

acid by rhizosphere bacteria of the genus Pseudomonas. Microbiol. 60: 

494-500. 

);;> Motsara, M.R.; Bhattacharya, P.B. and Srivastava, B. 1995. Biofertilizers

their Description and Characteristics In: Biofertilizer Technology, 

Marketing and Usage, A Sourcebook-cum-Glossary. Fertilizer 

development and consultation organization 204-204 A Bhanot Comer, 

1-2 Pamposh Enclave, New Delhi, 110048, India, pp 9-18. 

);;> Muromtsev, G.S. 1958. The dissolving action of some root and soil 

microorganisms on calcium phosphates insoluble in water. Agrobiolog. 

5: 9-14. 

);;> Murumkar, D.K.; Borkar, S.G. and Chimote, V.P. 2012. Diversity for cell 

morphology, in- vitro Phosphate Solubiliiisation and DNA Profile of 

Bacillus megaterium present in soils of Maharashtra. W. Appl. Sc. J. 17: 

776-785. 

);;> Nahas, E. 1996. Factors determining rock phosphate solubilisation by 

microorganisms isolated from soil. W. J. Microbiol. Biotechnol. 12: 567-

572. 

);;> Nahas, E. 2007. Phosphate solubilizing microorganisms: Effect of carbon, 

nitrogen, and phosphorus sources. In E. Velazquez (ed) First 

Intemational Meeting on Microbial Phosphate Solubilization, 16-19 

July 2002, Salamanca, Spain. pp 111-115. 

149 



);;- Nahas, E.; Banzatto, D.A. and Assis, L.C. 1990. Flurapatite solubilisation by 

Aspergillus niger in vinasse medium. Soil. Biol. Bioch.em. 22: 1097-

1101. 

);;- Nair, S.K. and Chandra, N. 2001. Effect of biofertilizer application on growth 

of nutmeg (Myristica fragrans Houtt.) seedlings. J. Trop. Agric. 39: 65-

66. 

);;- Nair, S.K. and Rao, N.S.S. 1977. Distribution and activities of phosphate 

solubilizing microorganisms in the rhizosphere of coconut and cacao 

under mixed cropping. Plantation Crops 5: 67-70. 

);;- Narsian, V. and Patel, H.H. 1995. Inorganic phosphate solubilization by 

some yeasts. Ind. J. Microbiol. 35: 127-132. 

);;- Narsian, V. and Patel, H.H. 2000. Aspergillus aculeatus as a rock phosphate 

solubilizer. Soil Biol. Biochem. 32: 559-565. 

~ Narsian, V.; Takkar, J. and Patel, H.H. 1995. Mineral phosphate 

solubilization by Aspergillus aculeatus. Ind. J. Expt. Biol. 33: 91-93. 

);;- Nautiyal, C. 1999. An efficient microbiological growth medium for screening 

phosphate solubilizing microorganisms. FEMS Microbiol. Letters, 170: 

265-270. 

);;- Nautiyal, C.S.; Bhadauria, S.; Kumar, P.; Lal, H.; Mondal, R. and Verma, D. 

2000. Stress induced phosphate solubilization in bacteria isolated from 

alkaline soils. FEMS Microbiol. Letters, 182: 291-296 

);;- Nguyen, C.; Van, W.; Le Tacon, F. and Lapyire, F. 1992. Genetic variability of 

phosphate solubilizing activity by monocruyotic and dicaryotic mycelia 

of the ectomycorrhizal fungus Laccaria bicolor (Maire) PD. Orton. Plant 

Soil. 143: 193-199. 

);;- Nieto, K.F. and Frankerberger, W.T. 1989. Biosynthesis of cytokinins 

produced by Azotobacter chroococcum. Soil Biol. Biochem. 21: 967-972. 

);;- Oberson, A.; Besson, J.M.; Maire, N. and Sticher, H. 1996. Microbiological 

process in soil organic transformations in conventional and biological 

cropping systems. Biol. Ferti. Soils 21: 138-148. 

150 



~ Oberson, A.; Friesen, D.K.; Rao, I.M.; Buhler, S. and Frossard, E. 2001. 

Phosphorus transformations in an o:xisol under contrasting land-use 

system: The role ofthe microbial biomass. Plant Soil, 237: 197-210. 

~ Oehl, F.; Oberson, M.; Probst, A.; Fliessbach, H.; Roth, R. and Frossard, E. 

2001. Kinetics of microbial phosphorus uptake in cultivated soils. Biol. 

Fertil. Soil, 34: 31-41. 

~ Ogbo, F.C. 2010. Conversion of cassava wastes for biofertilizer production 

using phosphate solubilizing fungi. Bioresour. Technol. 101: 4120-

4124. 

~ Okamoto, T.; Isogai, Y. and Koizumi, T. 1976. Studies on plant growth 

regulators. Isolation of indole-3-acetic acid, phenylacetic acid and 

several plant growth inhibitors from etiolated seedlings of Phaseolus. 

Chern and Pharm. Bullet. 15: 159-163. 

~ Okon, Y. 1985. Azospirillum as a potential inoculant for agriculture. Trends 

Biotechnol. 3: 223-8. 

~ Okon, Y. and Kapulnik, Y. 1986. Development and function of Azospirillum

inoculated Roots. Plant and Soil, 90: 3-16. 

~ Okon, Y. and Labandera-Gonzalez, C.A. 1994. Agronomic applications of 

Azospirillum. In: Ryder, M.H., P.M. Stephens, G.D. Bowen. (Eds.). 

Improving Plant productivity with rhizosphere bacteria. Commonwealth 

Scientific and Industrial Research Organization, Division of Soils, 

Adelaide, Australia. pp 274-278. 

)o- Omar, S.A. 1998. The role of rock-phosphate-solubilizing fungi and vesicular 

arbuscular mycorrhiza (V AM) in growth of wheat plants fertilized with 

rock phosphate. W. J. Microbial. Biotech. 14: 211-218 

)o- Ouahmane, L.; Thioulouse, J.; Hafidi, M.; Prin, Y.; Ducousso, M.; Galliana, 

A.; Plenchette, C.; Kisa, M. and Duponnois, R. 2000. Soil functional 

diversity and P solubilisation from rock phosphate after inoculation 

with native or allochtonous arbuscular mycorrhizal fungi. Forest 

Ecology Management 241: 200-208. 

151 



);;> Pal, K. K.; Tilak, K.V.B.R.; Saxena, A.K.; Dey, R. and Singh, C.S. 2000. 

Enhancement of phosphate solubilization and siderophore production 

by Tn5 mutagenesis of a biocontrol rhizobacterium Pseudomonas spp. 

Em85. J. Microb. World. 2: 9-15. 

);;> Pal, S.S. 1998. Interactions of an acid tolerant strain of phosphate 

solubilizng bacteria with a few acid tolerant crops. Plant Soil, 198: 169-

177. 

);;> Palleroni, N.J. 1984. Gram-negative aerobic rods and cocci. In: Bergeys 

Manual of Systematic Bacteriology. Ed. N.R. Krieg. Williams and 

Wilkins, Baltimore.l: 140-199. 

);;> Pandey, A. and Palni, L.M.S. 1998a. Microbes in Himalayan Soils: 

Biodiversity and Potential Applications. J. Sci. Ind. Res. 57: 668-673. 

);> Pandey, A.; Sharma, E. and Palni, L.M.S. 1998. Influence of bacterial 

inoculation on maize in upland farming systems of the Sikkim 

himalaya. Soil. Biol. Biochem. 30: 379-384. 

);;> Pandey, A.; Trivedi, P.; Kumar, B. and Palni, L.M.S. 2006. Characterization 

of a phosphate solubilizing and antagonistic strain of Pseudomonas 

putida (BO) isolated from a sub-alpine location in the Indian Central 

Himalaya. Curr. Microbial. 53: 102-107. 

);- Park, M.; Kim, C.; Yang, J.; Lee, H.; Shin, W.; Kim, S. and Sa, T. 2005. 

Isolation and characterization of diazotrophic growth promoting 

bacteria from rhizosphere of agricultural crops of Korea. Microbial. Res. 

160: 127-133. 

);> Parks, E.J.; Olson, G.J.; Brinckman, F.E. and Baldi, F. 1990. 

Characterization by high performance liquid chromatography (HPLC) of 

solubilisation of phosphorus in iron ore by a fungus. J. Ind. Microbial. 

5: 183-190. 

);;> Pedrinho, E.A.N.; Galdiano, Jr R.F.; Campanharo, J.C.; Alves, L.M.C. and 

Lemos, E.G.M. 2010. Identification and evaluation of rhizobacteria 

isolated from corn roots. Bragantia. 69: 905-911. 

152 



> Peix, A.; Rivas-Boyero, A.A.; Mateos, P.F.; Rodriquez-Barrueco, C.; Martinez

Molina, E. and Velazquez, E. 2001. Growth promotion of chickpea and 

barley by a phosphate solubilizing strain of Mesorhizobium 

mediterraneum under growth chamber conditions. Soil Biol. Biochem. 

33: 103-110. 

> Perez, E.; Sulbaran, M.; Ball, M. M. and Yarzabal, L. A. 2007. Isolation and 

characterization of mineral phosphate-solubilizing bacteria naturally 

colonizing a limonitic crust in the southeastern Venezuelan region. Soil 

Biol. Biochem. 39: 2905-2914. 

> Perveen, S.; Khan, M.S. and Zaidi, A. 2002. Effect of rhizospheric 

microorganisms on growth and yield of greengram (Phaseolus radiatus). 

Ind. J. Agric. Sci. 72: 421-423. 

> Pikovskaya, R.I. 1948. Mobilization of phosphorus in soil connection with 

the vital activity of some microbial species. Microbial. 17: 362-370. 

> Ponmurugan, P. and Gopi, C. 2006. In vitro production of growth regulators 

and phosphatase activity by phosphate solubilizing bacteria. Afr. J. 

Biotechnol. 5: 348-350. 

> Pradhan, N. and Sukla, L. B. 2005. Solubilization of inorganic phosphates 

by fungi isolated from agriculture soil. Afr. J. Biotechnol. 5: 850-854. 

> Prerna, A.; Kapoor, K.K. and Akhaury, P. 1997. Solubilization of insoluble 

phosphate by fungi isolated from compost and soil. Environ. Ecol. 15: 

524-527. 

> Prikryl, Z.; Vancura, V. and Wurst, M. 1985. Auxin formation by rhizosphere 

bacteria as a factor of root growth. Biol. Plant. 27: 159-163. 

> Quain, P.; Schooner, J.J. and Karamonos, R.E. 1994. Simultaneous 

Extraction of Phosphorous and Potassium with a New Soil Test: A 

Modification of Kelowna Extraction. Comm. Soil Sci. Plant Anal. 25: 

627-635. 

> Qureshi, M.A.; Ahmad, Z.A.; Akhtar, N.; Iqbal, A.; Mujeeb, F. and Shakir, 

M.A. 2012. Role of Phosphate Solubilising Bacteria (PSB) in enhancing 

P availability and promoting cotton growth. J. Anim. Plant Sci. 22: 204-

210. 

153 



~ Raghothama, K.G. 1999. Phosphate acquisition. Ann. Rev. Plant Physiol. Mol. 

Biol. 50: 665-693. 

~ Rajankar, P.N.; Tambekar, D.H. and Wate, S.R. 2007. Study of Phosphate 

solubilization efficiencies of Fungi and Bacteria isolated from Saline 

belt o f Puma river basin. Res. J. Agric Biol. Sci. 3: 701-703. 

~ Rajarathinam, K.; Balamurugan, T.; Kulasekarapandian, R.; Veerasami, S. 

and Jayabalan, M. 1995. Isolation and screening of phosphate 

solubilizers from soil of Kamarajar district (Tamil Nadu). J. Ecotoxicol. 

Environ. Monit. 5: 155-157. 

~ Ramani, V. and Patel, H.H. 2011. Phosphate solubilisation by Bacillus 

sphaericus and Burkholderia cepacia in presence of pesticides. J. Agri. 

Techno[. 7: 1331-1337. 

~ Ramirez, R.; Fernandez, S.M. and Lizaso, J.I. 2001. Changes of pH and 

available phosphorus and calcium in rhizosphere of aluminium

tolerant maize germplasm fertilized with phosphate rock. 

Communications in Soil Science and Plant Analysis 32: 1551-1565. 

:> Rashid, M.; Khalil, S.; Ayub, N.; Alam, S. and Latif, F. 2004. Organic acids 

production and phosphate solubilization by Phosphate Solubilizing 

Microorganisms (PSM) under in vitro conditions. Pak. J. Biol. Sci. 7: 

187-196. 

~ Requena, N.; Jimenez, I.; Toro, M. and Barea, J.M. 1997. Interactions 

between plant-growth promoting bacteria (PGPR), arbuscular 

mycorrhizal fungi and Rhizobium spp. In the rhizosphere of .Anthyllis 

cytisoides, a model legume for revegetation in Mediterranean semi-arid 

ecosystems. New Phytol. 136: 667-677. 

~ Reyes, I.; Bernier, L. and Antoun, H. 2002. Rock phosphate solubilisation 

and colonization of maize rhizosphere by wild and gentically modified 

strains ofPenicillum rugulosum. Jl..{icrob. Ecol. 44: 39-48. 

~ Reyes, I.; Bernier, L.; Simard, R.R. and Antoun, H. 1998. Effect of nitrogen 

source on solubilization of different inorganic phosphate by an isolate 

of Penicillium rugulosum and two UV-induced mutants. FEMS Microbial. 

Ecol. 28: 281-290. 

154 



);> Richardson, A. E. 2001. Prospects for using soil microorganisms to improve 

the acquisition of phosphorus by plants. Aust. J. Plant Physiol. 28: 

897-906. 

);> Richardson, A.E. 2003. Making microorganisms mobilize soil phosphorus. 

Developments in plant and soil sciences. In: First Intemational Meeting 

on Microbial Phosphate Solubilization, Salamanca, Spain. 102: 85-90. 

);- Rodriguez, H. and Fraga, R. 1999. Phosphate solubilising bacteria and their 

role in plant growth promotion. Biotech Adv. 17: 319-339. 

);> Rodriguez, H.; Gonzalez, T.; Goire, I. and Bashan, Y. 2004. Gluconic acid 

production and phosphate solubilization by the plant growth promoting 

bacterium Azospirillum spp. Naturwissenschaften. 91: 552-555. 

);> Rosas, S.B.; Andres, J.A.; Rovera, M. and Correa, N. 2006. Phosphate

solubilizing Pseudomonas putida can influence the rhizobia-legume 

symbiosis. Soil Biol. Biochem. 38: 3502-3505. 

);> Roychoudhury, P. and Kaushik, B.D. 1989. Solubilization of Mussorie rock 

phosphate by cyanobacteria. Cu.rr. Sci. 58: 569-570. 

);> Rudolfs, W. 1922. Influence of sulfur oxidation upon growth of soy beans 

and its effect on bacterial flora of soil. Soil Sci. 14: 247-62. 

);> Ruppel, S. 1987. Isolation diazotropher Bakterien a us der Rhizosph.are von 

Winterweizen und Charakterisierung ihrer Leistungsf.ahigkeit. Diss. 

Akademie der Landwirtschafts-wissenschaften der DDR, M.uncheberg. 

);> Russell, E.W. 1973. The sources of plant nutrients in the soil. Jn: Soil 

Condition and Plant growth, 10th Edition, Longman. London, U.K. pp 

504-603. 

);> Sagoe, C. I.; Ando, T.; Kouno, K. and Nagaoka, T. 1998. Relative importance 

of protons and solution calcium concentration in phosphate rock 

dissolution by organic acids. Soil Sci. Plant Nutr. 44: 617-625. 

);> Sahu, M.K.; Sivakumar, K.; Thangaradjou, T. and Kannan, L. 2007. 

Phosphate solubilising actinomycetes in the estuarine environment: An 

inventory. J. Environ. Biol. 28: 795-798. 

155 



)"> Saifudheen, M.M. and Ponmurugan, P. 2003. In vitro production og growth 

regulators and phosphatase activity by PSB. In National Conference on 

Recent Trends in Biosicence. Dept. Biochemistry, Kongu Art and 

Science College, Erode, Tamil Nadu, India, p.39. 

)"> Salih, H.M.; Yahya, A.Y.; Abdul-Rahem, A.M. and Munam, B.H. 1989. 

Availability of phosphorus in a clacareus soil treated with rock 

phosphate or superphosphate as affected by phosphate dissolving 

fungi. Plant Soil120: 181-185. 

);o- Sanders, E. M. 2003. Efficacy of Penicillium bilaiae for enhancing yield and 

phosphorus uptake of fall-seeded canola. M.Sc. Thesis. University of 

Saskatchewan, Saskatoon. 

)"> Sangeeta, M. and Nautiyal, C.S. 2001. An efficient method for qualitative 

screening of phosphate-solubilizing bacteria. Curr. Microbial. 43: 51-56. 

);o- Santhi, V. 1998. Mechanism of mineral phosphate solubilisation and growth 

promotion by diverse bacteria. M. Sc. (Agri) Thesis, UAS, Dharwad. 

~ Sarwar, M. and Frankerberger, W.T. 1994. Tryptophan dependent 

biosynthesis of auxins in soil. Plant and SoiZ160: 97-104. 

}- Sarwar, M.; Martens, D.A.; Arshad, M. and Frankenberger, Jr. W.T. 1992. 

Tryptophan dependent biosynthesis of auxins in soil. Plant and Soil. 

147: 207-215. 

}- Sato, S. and Comerford, N.B. 2005. Influence of soil pH on inorganic 

phosphorus sorption and desorption in a humid Brazilian Ultisol. Rev. 

Bras. Cienc. Solo. 29: 685-694. 

}- Sattar, M.A. and Gaur, A.C. 1985. Characterization of phosphate dissolving 

microorganisms isolated from some Bangladesh soil samples. Bangl. J. 

Microbial. 2: 22-28. 

}- Sattar, M.A. and Gaur, A.C. 1987. Production of auxins and gibberellins by 

phosphate dissolveing microorganisms. ZBL Mikrobiol. 142: 393-395. 

);;> Saxena, J. and Sharma, V. 2003. Phosphate solubilizing activity of microbes 

and their role as biofertilizer. In: advances in Microbiology, (Ed) Trivedi, 

P.C., Scientific Publ. Jodhpur, India. pp 59-73. 

156 



;;.. Schachtman, D.P.; Reid, R. J. and Ayling, S.M. 1998. Phosphate uptake by 

plants from soil to cell. Plant Physiol. 116: 44 7-453. 

;;.. Scher, F.M. and Baker, R. 1982. Effect of Pseudomonas putida and a 

synthetic iron chelator on induction of soil suppressiveness to 

Fusarium wilt pathogens. Phytopathol. 72: 1567-1573. 

;... Schulte, E.E. and Kelling, K.A. 1996. Soil and applied phosphorus. In: 

Understanding plant nutrients. Service, University of Wisconsin 

Extension, University of Wisconsin, Madison, Wisconsin. 

;... Seeling, B. and Jugnk, A. 1992. VDLUFA-Sehriftemeihe. 35: 147-150 

~ Selvi, B.K. and Ravindran, A.D. 2012. Influence of different carbon and 

nitrogen sources on insoluble inorganic phosphate solubilization by 

Bacillus S'..lbtilis. Int. J. Adv. Biol. Res. 2: 441-445. 

~ Seshachala, U. and Tallapragada, P. 2012. Phosphate solubilizers from the 

rhizosphere of Piper nigrum L. in Karnataka, India. Chilean J. Agri. Res. 

72: 397-403. 

~ Shahab, S. and Ahmed, N. 2008. Effect of various parameters on the 

efficiency of zinc phosphate solubilization by indigenous bacterial 

isolates. Afr. J. Biotechnol. 7: 1543-1549. 

> Shahab, S.; Ahmed, N. and Khan, N. S. 2009. Indole acetic acid production 

and enhanced plant growth promotion by bindigenous PSBs. Afr. J. 

Agri. Res. 4: 1312-1316. 

;... Shanahan, P.; O'Sullivan, D.J.; Simpson, P.; Glennon, J.D. and O'Gara, F. 

1992. Isolation of 2, 4-diacetylphloroglucinol from a fluorescent 

pseudomonad and investigation of physiological parameters influencing 

its production. Appl. Environ. Microbiol. 58: 353-358. 

;... Sharma, A.K. 2002. Bio-fertilizers for Sustainable Agriculture. Agrobios, 

Indian Publications. 

;... Sharma, K.; Dak, G.; Agarwal, A.; Bhatnagar, M. and Sharma, R. 2007. 

Effects of phosphate solubilizing bacteria on the germination of Cicer 

arietinum seeds and seedling growth. J. Herb. Med. and Toxicol. 1: 61-

63. 

157 



~ Sharpley, A. 2006. Agricultural phosphorus management: Protecting 

production and water quality. Agricultural Phosphate Management: 

Protecting Production and Water Quality Lesson 34.USDA-Agricultural 

Research Service, MidWest Plant Service. Iowa State University, Ames, 

Iowa. 

~ Shehata, M.M. and El-Khawas, E.A. 2003. Effect of two biofertilizers on 

growth parameters, yield characters nitrogenous compounds, nucleic 

acid content, mineral oil content, protein profiles and DNA banding 

pattern of sunflower(Helianthus annus L.CV.Vedock) Yield. Pakistan J. 

ofBiol. Sciences. 6: 1257-1268. 

:P Shende, S.T.; Apte, R.G. and Singh, T. 1977. Influence of Azotobacter on 

germination of rice and cotton seed. Curr. Sci., 46: 675-676. 

};- Sindhu, S.S.; Gupta, S.K.; Suneja, S. and Dadarwal, K.R. 2002. 

Enhancement of green gram nodulation and growth by Bacillus species. 

Biol. Plant. 45: 117-120. 

};- Singh, C.P. and Amberger, A. 1991. Solubilization and availability of 

phosphorus during decomposition of rock phosphate enriched straw 

and urine. Biol. Agric. Hort. 7: 261-269. 

» Singh, M. and Malik, R.K. 1993. Isolation of few lignocellulose degrading 

fungi. Ind. J. Microbiol. 33: 265-267. 

};- Singh, S. and Kapoor, K.K. 1999. Inoculation with phosphate solubilising 

microorganisms and a vesicular-arbuscular mycorrhizal fungus 

improves dry matter yield and nutrient uptake by wheat grown in 

sandy soil. Biol. Fertl. Soils. 28: 139-144. 

~ Smith, J.H.; Allison, F.E. and Soulides, D.A. 1962. Phosphobacteria as soil 

inoculants. Tech US Dept Agricult Bul. 1: 63-70. 

};- Smith, J .L. and Paul, E.A. 1991. The Significance of soil Microbiol Biomass 

Estimations. In: Soil Biochemistry; Bollag, J.M. & Stozky, G., Eds.; 

Marcel Dekker, Inc.: New York. 6: 357-396. 

};- Sneath, P.H.A. 1984. Endospore-forming Gram-positive rods and cocci. In 

Bergey's manual of Systematic Bacteriology, Ed. PHA Sneath. Williams 

and Wilkins, Baltimore. 2: 1104-1138. 

158 



»- Son, H.J.; Park, G.T.; Cha, M.S. and Heo, M.S. 2006. Solubilization of 

insoluble inorganic phosphates by a novel salt and pH tolerant Pantoea 

agglomerans R-42 isolated from soybean rhizosphere. Bioresour. 

Techno!. 97: 204-210. 

)o> Son, T.T.N.; Diep, C.N. and Giang, T.T.M. 2006. Effect of bradyrhizobia and 

phosphate solubilizing bacteria application on Soybean in rotational 

system in the Mekong delta. Omonrice. 14: 48-57. 

»- Song, O.R.; Lee, S.J.; Lee, Y.S.; Lee, S.C.; Kim, K.K. and Choi, Y.L. 2008. 

Solubilization of insoluble inorganic phosphate by Burkholderia cepacia 

DA 23 isolated from cultivated soil. Brazil J. Microbial. 39: 151-156. 

~ Souchie, E.L.; Azcon, R.; Barea, J.M.; Saggin, Jr. O.J. and de Silva, M.R. 

2007. Indoleacetic acid production by P-solubilizing microorganisms 

and interaction with arbuscular mycorrhizal fungi. Acta. Sci. Biol. Sci. 

29: 315-320. 

);- Sperber, J.I. 1958a. The incidence of apatite-solubilizing organisms in the 

rhizosphere and soil. Aust. J. Agric. Res. 9: 778-781. 

);» Sperber, J.L 1958b. Solution of apatite by soil microorganisms producing 

organic acids. Aust. J. Agric. Res. 9: 782-787. 

);» Sposito, G. 1989. The chemistry of soils. Oxford University Press, New York, 

NY. 

»- Sridevi, M.; Mallaiah, K.V. and Yadav, N.C.S. 2007. Phosphate solubilization 

by Rhizobium isolates from Crotolaria species. J. Plant Sci. 2: 635-639. 

)o> Srinivas, T.; Sridevi, M. and Mallaiah, K.V. 2008. Effect of pesticides on 

Rhizobium and nodulation of green gram Vigna radiata (L.) Wilczek. 

ICFAI Journal of Life Sciences 2: 36-44. 

)o> Srivastav, S.; Yadav, K.S. and Kundu, B.S. 2004. Prospects of using 

phosphate solubilising Pseudomonas as biofungicide. Ind. J. Microbial. 

44: 91-94. 

»- Stevenson, F.J. 2005. The Phosphorus Cycle. In: Cycles of Soil: Carbon, 

Nitrogen, Phosphorus, Sulfur, Micronutrients. John Wiley and Sons, 

New York. pp 231-284. 

159 



.,._ Stewart, J.B.W.; Hedley, M.J. and Chauhan, B.S. 1980. The immobilization, 

mineralization and distribution of phosphorous in soils. In: Westem 

Canada phosphate symposium-Proc. Alberta Soil Science Workshop, 

Edmonton, AB. pp 276-306 . 

.,._ Stewart, J.W.B. and Tiessen, H. 1987. Dynamics of soil organic phosphorus. 

Biogochem. 4: 41-60 . 

.,._ Subba Rao, N.S. 1999. Soil Microbiology (Fourth Edition of Soil 

Microorganisms and Plant Growth). Science Publishers, Inc. USA . 

.,._ Subba Rao, N.S. and Bajpai, P.D. 1965. Fungi on the surface of root 

nodules and phosphate solubilization. Experientia. 21: 386-387. 

~ Subbarao, N. S. 1988. Phosphate solubilizing micro-organism. In: 

Biofertilizer in agriculture and forestry. Regional Biofert. Dev. Centre, 

Hissar, India. pp. 133-142 

> Sudha, S.N.; Jayakumar, R. and Sekar, V. 1999. Introduction and 

expression of the cryl Ac gene of Bacillus thuringensis in a cereal

associated bacterium, Bacilluspolymyxa. Curr. Microbial. 38: 163-167. 

:lo> Sullia, S.B. 1968. Effect of foliar sprays of hormones on the rhizosphere 

microflora of leguminous seeds. Plant and Soil 29: 292-298. 

:lo> Sundara Rao, W.V.B. and Paul, N.B. 1959. Radio Isotopes, Fertilizers And 

Cow Dung Gas Plant. ICAR Proceedings Series pp 80-85. 

> Sundara Rao, W.V.B. and Sinha, M.K. 1963. Phosphate dissolving 

microorganisms in the soil and rhizosphere. Indian J. Agric. Sci. 33: 

272-278. 

> Surange, S.; Wollum, A.G.; Kumar, N. and Nautiyal, C.S. 1995. 

Characterization of Rhizobium from root nodules of leguminous trees 

growing in alkaline soils. Can. J. Microbial. 43: 891-894. 

> Suresh, A.; Pallavi, P.; Srinivas, P.; Kumar, V.P.; Chandra, S.J. and Reddy, 

S.R. 2010. Plant growth promoting activities of fluorescent 

pseudomonads associated with some crop plants. Afr. J. Microbial. Res. 

4: 1491-1494. 

160 



);;> Swain, M.R.; Naskar, S.K. and Ray, R.C. 2007. Indole-3-acetic acid 

production and effect of sprouting of Yam (Dioscorea rotundata L.) 

Minisetts by Bacillus subtilis isolated from culturable cowdung 

microflora. Pol. J. Microbiol. 56: 103-110. 

)o> Taha, S. M.; Mohmoud, S.A.Z.; El-Damati, A.A. and Abd-El-Hafez, A.M. 

1969. Activity of phosphate dissolving bacteria in Egyptian soil. Plant 

Soil, 31: 149-160. 

)o> Talukdar, H. and Borthakur, H.P. 1981. Solubilisation of rock phosphate 

suspension inoculum of certain rice varieties grown in Assam. J. Res. 

Assam. Agric. Univ. 2: 46-51. 

);> Talukdar, N.C.; Thakuria, D.; Chaudhury, A.M. and Bordoloi, L.J. 2001. Half 

a decade research on utilization of soil biological agents as components 

of nutrient management systems for quality and resiiience of soil of 

agro and forest ecosystems, in Three decades of research in biofertilisers 

and organic farming in North Eastern India ( eds AK Yadav and S 

Raychoudhu:ry). North Eastern Regional Association on Biofertiliser, 

Jorhat. p. 7 

);> Tandon, H.L. 1987. Phosphorus Research and Production in India. Fertilizer 

Development and Consultation Organisation New Delhi. p. 160. 

};;- Tate, K.R. 1984. The biological transformation of P in the soil. Plant Soil. 76: 

245-256. 

};;- Tate, K.R. and Salcedo, I. 1988. Phosphorus control of soil organic matter 

accumulation and cycling. Biogeochem. 5: 99-107. 

};;- Thakker, J.; Narsian, V. and Patel, H.H. 1993. Inorganic phosphate 

solubilization by certain soil bacteria. Ind. J. Exp. Biol. 31: 743-746. 

};;- Thomas G. V. 1985. Occurrence and ability of phosphate-solubilizing fungi 

from coconut plant soils. Plant Soil, 87: 357-64. 

};;- Thompson, L.M. and Troch, F.R. 1978. Soils and soil fertility 4th ed. 

McGraw-Hill Inc., New York, NY. 

};;- Tien, T.M.; Gaskins, M.H. and Hubbell, D.H. 1979. Plant growth substrates 

produced by Azospirillum brasilense and their effect on growth of pearl 

millet (Pennisetum americanum L.). Appl. Environ. Microbiol. 37: 1016-

1024. 

161 



> Tilak, K.V.B.R. 1993. Bacterial Fertilisers, ICAR Publications, New Delhi 

> Tomar, R.K.S. 1998. Effect of phosphate solubilizing bacteria and farmyard 

manure on the yield of blackgram (Pha.seolus mungo). Ind. J. Agric. Sci. 

68: 81-83. 

> Torriani, A. and Ludtke, D.N. 1985. The Pho regulon of E. coli K12 in the 

Molecular Biology of Bacterial Growth eds M Schaeschter, F.E. 

Neidhart, J Ingraham and N.O. Kjeldgaard (Jones and Barlett Boston). 

pp 224-242. 

> Trujillo, M.E.; Velazquez, E.; Miguelez, S.; Jimenez, M.S.; Mateos, P.F. and 

Martinez-Molina, E. 2003. Characterization of a strain of Pseudomonas 

fluorescens that solubilize phosphates in vitro and produces high 

antibiotic activity against several microorganisms. In: E. Velazquez (ed) 

First International Meeting on Microbial Phosphate Solubilization; 16-

19 July 2002, Salamanca, Spain. pp 265-268. 

> Uarova, V.N. 1956. Bacteria decomposing tricalcium phosphate. Soil and 

Fertilizers, 22: 514 

> Unyayar, S.; Unyayar, A. and Unal, E. 2000. Production of auxin and 

abscisic acid by Phanerochaete chrysosporium ME446 immobilized on 

polyurethane foam. Turk. J. Bioi. 24: 769-774. 

> Valverde, A.; Burgos, A.; Fiscella, T.; Rivas, R.; Velazquez, E.; Rodriguez, C. 

and Igual, J.M. 2006. Differential effects of co inoculations with 

Pseudomonas jessenii PS06 (a phosphate solubilizing bacterium) 

and Mesorhizobium ciceri c-2/2 strains on the growth and seed yield of 

chickpea under greenhouse and field conditions. Plant Soil, 287: 43-50. 

> Varsha-Narsian, J.; Thakkar, H. and Patel, H. 1994. Inorganic phosphate 

solubilization by some yeast. Indian J. Microbial. 35: 113-118. 

> Vassileva, M.; Vassilev, N. and Azcon, R. 1998. Rock phosphate 

solubilisation by Aspergillus niger on olive cake-based medium and its 

further application in a soil-plant system. W. J. Microbiol. Biotech. 14: 

281-284. 

162 



~ Vazquez, P. 1996. Mexico. Bacterias solubilizadoras de fosfatos inorganicos 

asociadas a la rhizosfera de los mangles: Avicennia germinans (L.) 

Laguncularia racemosa (L.) Gerth. Tesis para el titulo de Biologo 

Marino. Univ. Aut6noma de Baja Califomia Sur. La Paz, B.C.S. 1996. 

~ Vazquez, P.; Holguin, G.; Puente, M.; Elopez-Cortes, A. and Bashan, Y. 

2000. Phosphate-solubilizing microorganisms associated with the 

rhizosphere of mangroves in a semiarid coastal lagoon. Biol. Fert. Soils, 

30: 460-468. 

~ Venkataraman, G.S. and Shanmugasundaram, S. 1992. Algal biofertilizer 

technology for rice. DBT Centre for BGA Bio Fertilizer, Madurai Kamraj 

University, Madurai, T.N. 625021. 

~ Venkateshwarlu, B.; Rao, A.V. and Raina, P. 1984. Evaluation of 

phosphorus solubilization by microorganisms isolated from arid soiL J. 

Ind. Soc. Soil Sci. 32: 273-277. 

~ Verma, L. N. 1993. Biofertiliser in agriculture. In: P. K. Thampan (ed.) 

Organics in soil health and crop production. Peekay Tree Crops 

Development Foundation, Cochin, India. pp 152-183. 

~ Vijila, K. 2000. Estimation of IAA production in nitrogen flxing 

microorganisms. Practical manual-microbial interaction in soil. Tamil 

Nadu Agricultural University, Coimbatore. pp 38-39. 

~ Walkey, A.E. and Black, J.A. 1934. An examination of the Degtiga Vett. 

Method for determining soil organic matter and proposed modification 

of the chromic acid titration method. Soil Science, 37: 29. 

~ Walpola, B.C. and Yoon, M.H. 2012. Prospectus of phosphate solubilizing 

microorganisms and phosphorus availability in agricultural soils: A 

review. Afr. J. Microbial. Res. 6: 6600-6605. 

~ Wani, P.V.; More, B.B. and Patil, P.L. 1979. Physiological studies on the 

activity of phosphorus solubilizing microorganisms. Ind. J. Microbial. 

19: 23-25. 

~ Wani, P.A.; Khan, M.S. and Zaidi, A. 2007a. Co-inoculation of nitrogen fixing 

and phosphate solubilizing bacteria to promote growth, yield and 

nutrient uptake in chickpea. ActaAgron. Hung. 55: 315-323. 

163 



» Wani, P.A.; Khan, M.S. and Zaidi, A. 2007b. Synergistic effects of the 

inoculation with nitrogen fixing and phosphate solubilizing 

rhizobacteria on the performance of field grown chickpea. J. Plant Nutr. 

Soil Sci. 170: 283-287. 

» Wanner, B.I. 1987. Phosphate regulation of gene expression in Escherichia 

and Salmonella typhimurum. Ed. F C Neidhhardt (Washington DC: 

American Society for Microbiology). Cell. and Mol. Bio. 2: 1326-1334. 

» Welch, S.A.; Taunton, A.E. and Banfield, J.F.2002. Effect of microorganisms 

and microbial metabolites on apatite dissolution. Geomicrobiol. J. 19: 

343-367. 

» Wenzel, C.L.; Ashford, A.E. and Summerell, B.A.1994. Phosphate 

solubilising bacteria associated with protoid roots of seedings of 

waratoh (Telopea speciosissama). New Phytol. 128: 487-496. 

» Whitelaw, M.A. 2000. Growth promotion of plants inoculated with 

phosphate-solubilizing fungi. Adv. Agrono. 69: 99-151 

» Whitelaw, M.A.; Harden, T.J. and Helyar, K.R. 1999. Phosphate 

solubilisation in solution culture by the soil fungus Penicillium radicum. 

Soil Biol. Biochem. 31: 655-665. 

» Wood, M. and Cooper J.E. 1984. Aluminium toxicity and multiplication of 

Rhizobium trifolii in a defined growth medium. Soil Biol. Biochem. 16: 

571-576. 

» Xiao, C.Q.; Chi, R.A.; Huang, X.H.; Zhang, W.X.; Qiu, G.Z. and Wang, D.Z. 

2008. Optimization for rock phosphate solubilization by phosphate

solubilizing fungi isolated from phosphate mines. Ecol. Eng. 33: 187-

193. 

» Xie, H.; Pasternak, J.J. and Glick, B.R. 1996. Isolation and characterization 

of mutants of the plant growth-promoting rhizobacterium Pseudomonas 

putida GR 12-2 that over produce indole acetic acid. Curr. Microbiol. 

32: 67-71. 

» Xuan, Y.; Liu, X.; Zhu, T.H.; Liu, G.H.; Mao, C. 2011. Isolation and 

characterization of phosphate solubilizing bacteria from walnut and 

their effect on growth and phosphorus mobilization. Biol.Fertil. Soils, 

47: 437-446. 

164 



);;> Yadav, J.; Verma, J. P. and Tiwari, K. N. 2011. Solubilization of Tricalcium 

Phosphate by Fungus Aspergillus niger at Different Carbon Source and 

Salinity. Trends in Applied Sciences Research, 6: 606-613. 

);;> Yadav, K. and Singh, T. 1991. Phosphate solubilisation by microbial isolate 

from a calcifluvent. J. Ind. Soc. Soil Sci. 39: 89-93. 

);;> Yahya, A. and Azawi, S.K.A. 1998. Occurrence of phosphate solubilizing 

bacteria in some Iranian soils. Plant Soil, 117: 135-141. 

);;;> Yasmin, S.; Rahman Bakar, M.A.; Malik, K.A. and Hafeez, F.Y. 2004. 

Isolation, characterization and beneficial effects of rice associated plant 

growth promoting bacteria from Zanzibar soils. J. Basic Microbial. 

Cambridge. 44: 241-252. 

? Yi, Ruling. 1988. Solubilizing microorganisms in upland of China. Chinese J. 

Soil. 20: 243-246 (in Chinese). 

)» Zaidi. A. 1999. Synergistic interactions of nitrogen fixing microorganisms 

with phosphorus mobilizing microorganisms. Ph. D. Thesis, Aligarh 

Muslim Univeristy, Aligarh. 

);;> Zaidi. A.; Khan M.S. and Amil M. 2003. Interactive effect of rhizotrophic 

microorganisms on yield and nutrient uptake of chickpea { Cicer 

arietinum L.). Eur. J. Agron. 19: 15-21. 

);;> Zapata, F. and Roy, R.N. 2004. Use of phosphate rocks for sustainable 

agriculture. In: Fertilizer and Nutrition Bulletin No. 13. A joint 

production of the FAO land and water development division agency. 

Food and Agriculture Organization of the United Nations. Rome. 

> Zhender, G.W.; Yao, C.; Murphy, J.F.; Sikora, E.R.; Kloepper, J.W.; 

Schuster, D.J. and Polston, J.E. 1999. Microbe-induced resistance 

against pathogens and herbivores: evidence of effectiveness in · 

agriculture. In: Agarwal, A.A., S. Tuzen, E. Bent., (Eds.), Induced Plant 

defenses against pathogens and Herbivores: Biochem. Eco. and Agri. 

APS Press., St. Paul, MN, p. 33. 

);;> Zimmer, W.; Roeben, K. and Bothe, H. 1988. An altemative explanation for 

plant promotion by bacteria of the genus Aospirillum. Plant Soil, 176: 

333-342. 

165 


