
BIBLIOGRAPHY

iMwrobioloty)

Plant 
and Soil

Current
Microbiology

APnilDAMi
IWWWVLVMl

MOOHOtOCY



<BiSQograpdy

Abbott, L. K., Robson, A. D. and De Bore. G. 1984. The effect of phosphorus on 

the formation of hyphae in soil by the vesicular-arbuscular mycorrhizal fungus 

Glomus fasciculatum. New Phytol. 97: 437-446.

Abd-AUa, M. H. 1994. Solubilization of rock phosphates by Rhizobium and 

Bradyrhizobium. Folia Microbiol. 39: 53-56.

Abd-Alla, M. H. 1994. Use of organic phosphorus by Rhizobium leguminosarum 

bv, viciae phosphatases. Biol. Fertil. Soils 8: 216-218.

Abd-Alla, M. H. and Omar, S. A. 2001. Survival of rhizobia/bradyrhizobia and a 

rock-phosphate-solubilizing fungus Aspergillus niger on various carriers from 

some agro-industrial wastes and their effects on nodulation and growth of faba 

bean and soybean. J. Plant Nutr. 24: 261-272.

Abdel-Hamid, M. A., Attwood, M. M. and Guest, J. R. 2001. Pyruvate oxidase 

contributes to the aerobic growth efficiency of Escherichia coli. Microbiology. 

147: 14834498.

Adams, M. A. and Pate, J. S. 1992. Availability of organic and inorganic forms of 

phosphorus to lupins (Lupinus spp.). Plant Soil 145: 107-113.

Agnihotri, V. P. 1970. Solubilization of insoluble phosphates by some soil fungi 

isolated from nursery seedbeds. Can. J. Microbiol. 16: 877-880.

Ahmed, S. 1995. Agriculture-Fertilizer interface in Asia issues of growth and 

sustainability. Oxford and IBH publishing Co, New Delhi.

Algawadi, A. R. and Gaur, A. C. 1988. Associative effect of Rhizobium and. 

phosphate solubilizing bacteria on the yield and nutrient uptake of chickpea. Plant 

Soil 105: 2412-2446.

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

activity of rhizobia native to Iranian soils. Plant Soil 287: 35-41.

effect Of Nutrition J4nt£Stress Factors On Fftospfiate So(u6iBsationfl6iRty Of‘Entero6acter asSuriae <PSI3
128



<BiBdograpfiy

Al-Mallah, M. K., Davey, M. R. and Cocking, E. C. 1989. Formation of nodular 

structures on rice seedlings by rhizobia. J. Exp. Bot. 40: 473-478.

Al-Mallah, M. K., Davey, M. R. and Cocking, E. C. 1990. Nodulation of oilseed 

rape (Brassica napus) by rhizobia. J. Exp. Bot. 41: 1567-1572.

Ames, B. N. 1964. Assay of inorganic phosphate, total phosphate and 

phosphatases. Methods Enzymol. 8: 115-118.

Ames, R. N., Reid, C. P. P. and Ingham, E. R. 1984. Rhizosphere bacterial 

population responses to root colonization by a vesicular arbuscular mycorrhizal 

fungus. New Phytol. 96: 555-563.

Ameyama, M., Nonobe, M., Shinagawa, E., Matsushita, K., Taikimoto, K. and 

Adachi, O. 1986. Purification and characterization of the quinoprotein D-glucose 

dehydrogenase apoenzyme from Escherichia coli. Agric. Biol. Chem. 50: 49-57.

Mneyama, M., Shinagawa, E., Matsushita, K. and Adachi, O. 1981. D-glucose 

dehydrogenase of Gluconobacter suboxydans: solubilisation, purification and 

characterisation. Agric. Biol. Chem. 45: 851-861.

Amijee, F., Tinker, P. B. and Stribley, D. P. 1989. Effect of phosphorus on the 

morphology of vesicular-arbuscular mycorrhizal root system of leek (.Allium 

porrum L.). Plant Soil 119: 334-336.

Anderson, G. and Arlidge, E. Z. 1962. The adsorption of inositol phosphates and 

glycerophosphate by soil clays, clay minerals, and hydrated sesquioxides in acid 

media. J. Soil Sci. 13: 216-224.

Anderson, G. and Malcolm, R. E. 1974. The nature of alkali-soluble soil organic 

phosphates. J. Soil Sci. 25: 282-297.

Anoop, V. M., Basu, U., McCammon, M. T., McAlister-Henn, L. and Taylor, G. J. 

2003. Modulation of citrate metabolism alters aluminum tolerance in yeast and 

transgenic canola overexpressing a mitochondrial citrate synthase. Plant Physiol. 

132: 2205-2217.

Effect Of Nutrition findStress Factors On Phosphate SoCuSidsation J4 6idty OfEnteroSacter asBuriae FSB
129



<diSGograpfty

Antoun, H., Beauchamp, C. J., Goussard, N., Chabot, R. and Lalande, R. 1998. 

Potential of Rhizobium and Bradyrhizobium species as plant growth promoting 

rhizobacteria on non-legumes: effect on radishes (Raphanus sativus L.). Plant Soil 

204: 57-67.

Aoshima, M., Ishii, M., Yamagishi, A., Oshima, T. and Igarashi, Y. 2003. 

Metabolic characteristics of an isocitrate dehydrogenase defective derivative of 

Escherichia coli BL21(DE3). Biotechnol. Bioeng. 84: 732-737.

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.

Azcon-Aguilar, C., Diaz-Rodriguez, R. and Barea, J. M. 1986. Effect of soil 

microorganisms on spore germination and growth on the vesicular arbuscular 

mycorrhizal fungus (Glomus moseae). Trans. Brit. Mycol. Soc. 86: 337-340.

Babu-Khan, S., Yeo, C., Martin, W. L., Duron, M. R., Rogers, R. D. and Goldstein, 

A. H. 1995. Cloning of a mineral phosphate-solubilizing gene from Pseudomonas 

cepacia. Appl. Environ. Microbiol. 61: 972-978.

Bacilio-Jimenez, M., Aguilar-Flores, S., Ventura-Zapata, E., Perez-Campos, E., 

Bouquelet, S. and Zenteno, E. 2003. Chemical characterization of root exudates 

from rice (Oryza sativa) and their effects on the ehemotactic response of 

endophytic bacteria. Plant Soil 249: 271-277.

Bagyaraj, D. J. 1984. Biological interaction with V A mycorrhizal fungi, p. 131- 

153. In: C. L. Powell, and D. J. Bagyaraj (ed.), VA mycorrhiza. C RC Press, Boca 

Raton.

Bais, H. P., Weir, T. L. Perry, L. G., Gilroy, S. and Vivanco, J. M. 2006. The role 

of root exudates in rhizosphere interactions with plants and other organisms. Annu. 

Rev. Plant Biol. 57: 233-266.

Effect Of Nutrition JindStress factors On <PRospRate SoCuBiRsationMUity OfEntemBacter asBuriae <PSI3
130



<’BiS&ogmphy

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.

Barak, R., Nur, Y. and Okon, Y. 1983. Detection of chemotaxis in Azospirillum 

brasilense. J. Appl. Baeteriol. 53: 399-403.

Barea, J. M., El-Atrach, F. and Azcon, R. 1991. The role of VA mycorrhizas in 

improving plant N acquisition from soil as assessed with 15 N. p. 677-808. In: C. 

Fitton (ed.), The use of stable isotopes in plant nutrition. Soil Fert. Enviom. 

Studies, Joint AIEA FAO Division, Vienna.

Bashan, Y. 1998. Inoculants of plant growth-promoting bacteria for use in 

agriculture. Biotechnol. Adv. 16: 729-770.

Bashan, Y. and Holguin, G. 1994. Root-to-root travel of the beneficial bacterium 

Azospirillum brasilense. Appl. Environ. Microbiol. 60: 2120-2131.

^Bashan, Y., Mitiku, G., Whitmoyer, R. and Levanony, H. 1991. Evidence that 

fibrillar anchoring is essential for Azospirillum brasilense attachment to sand. Plant 

Soil 132: 73-83.

Bashan, Y., Puente, M. E., Rodriquea, M. N., Toledo, G,, Holguin, G., Ferrera- 

Cerrato, R. and Pedrin, S. 1995. Survival of Azorhizobium brasilense in the bulk 

soil and rhizosphere of 23 soil types. Appl. Environ. Microbiol. 61: 1938-1945.

Baya, A.M., Robert, S.B. and Ramos, C.A. 1981. Vitamin production in relation to 

phosphate solubilization by soil bacteria. Soil Biol. Biochem. 13: 527-532.

Beever, R. E. and Bums, D. J. W. 1980. Phosphorus uptake storage and utilization 

by fungi. Adv. Bot. Res. 8: 127- 219.

Begonia, M. F. and Kremer, R. J. 1999. Chemotaxis of deleterious rhizobacteria to 

birdsfoot tree foil. Appl. Soil Ecol. 11: 35-42.

‘Effect Of Nutrition jlndStress ‘Factors On (Phosphate SoCuSUisation Ahifity Of‘EnteruSacter asSuriae <PSJ3
131



<BiB(iography

Bennett, E. M., Carpenter, S. R. and Caraco, N. F. 2001. Human impact on 

erodable phosphorus and eutrophication: A Global Perspective. Bioscience 51:

Bennett, R. A. and Lynch, J. M. 1981. Colonization potential of bacteria in the 

rhizosphere. Curr. Microbiol. 6: 137-138.

Bethlenfalvay, G. J. 1994. Sustainability and rhizoorganisms in an ecosystem. 

Sociedad Maxicana de la Ciencia del. Suelo. 4: 9-10.

Beveridge, T. J. and Murray, R. G. E. 1980. Sites of metal deposition in the cell 

wall of Bacillus subtilis. J. Bacteriol. 141: 876-887,

Bhattacharya, S. K. and Dubey, A. K. 1997. Effects of dissolved oxygen and 

oxygen mass transfer on overexpression of target gene in recombinant Escherichia 

coli. Enzyme Microb. Technol. 20: 355-360.

Bieleski, R. L. 1973. Phosphate pools, phosphate transport, and phosphate 

availability. Annu. Rev. Plant Physiol. 24: 225-252.

Bilen, H., Kilicaslan, A., Akcay, G. and Albayrak, F. 2007. Performance of 

glucose dehydrogenase (GDH) based and glucose oxidase (GOX) based blood 

glucose meter systems at moderately high altitude. J. Med. Eng. & Technol. 31:

Bilyeu, K. D., Zeng, P., Coello, P., Zhang, Z. J., Krishnan, H. B., Bailey, A., 

Beuselinck, P. R. and Polacco, J. C. 2008. Quantitative conversion of phytate to 

inorganic phosphorus in soybean seeds expressing a bacterial phytase. Plant 

Physiol. 146: 468-477.

Bishop, M. L., Chang, A. C. and Lee, R. W. K. 1994. Enzymatic mineralization of 

organic phosphorus in a volcanic soil in Chile. Soil Sci. 157: 238-243.

Blake, R. C., Choate, D. M., Bardhan, S., Revis, N., Barton, L. L. and Zocco,T. G. 

1993. Chemical transformation of toxic metals by a Pseudomonas strain from a 

toxic waste site. Environ. Toxicol. Chem. 12: 1365-1376.

227-234.

152- 156.

Effect Of Nutrition JZneCStress Factors On (Phosphate So(u6iCisation Jl Oidty OfEntero6acterasSuriae <PSI3
132



(Bi6Rograp(y

Bloemberg, G. V. and Lugtenberg, B. J. J. 2001. Molecular basis of plant growth 

promotion and biocontrol by rhizobacteria. Curr. Opin. Plant Biol. 4: 343-350.

Blum, P. May 2004. Hyperthermophilie enzymes for industrial chemical redox 

reactions: a method for biofuel ethanol production. U.S. patent 6737257.

Bolan, N. S. 1991. A critical review on the role of mycorrhizal fungi in the uptake 

of phosphorus by plant. Plant Soil 134: 189-207.

Bolan, N. S., Naidu, R., Mahimmairaja, S. and Baskaran, S. 1994. Influence of low 

molecular weight organic acids on the solubilisation of phosphorous in soils. Biol. 

Fert. soil. 18: 311-319.

Bowen, G. D. and Rovira, A. D. 1999. The rhizosphere and its management to 

improve plant growth. Adv. Agron. 66:1-102.

Bremer, E. and Kuikman, P. 1994. Microbial utilization of 14C [U] glucose in soil 

is affected by the amount and timing of glucose additions. Soil Biol. Biochem. 26: 

11-517.

Bremer, E. and van Kessel, C. 1990. Extractability of microbial 14C and 15N 

following addition of variable rates of labeled glucose and (NH4)2S04 to soil. Soil 

Biol. Biochem. 22: 707-713.

Buonassissi, A. J., Copeman, R. J., Pepin, H. S. and Eaton, G. W. 1986. Effect of 

Rhizobium spp. on Fusarium f. sp.phaseoli. Can. J. Plant Pathol. 8: 140-146.

Burkert, B. and Robson, A. 1994. Zn uptake in subterranean clover (Trifolium 

subterraneum L.) by three vesicular-arbuscular mycorrhizal fungi in a root free 

sandy soil. Soil Biol. Biochem. 26: 1117-1124.

Buurman, E. T., ten Voorde, G. J. and Teixeira de Mattos, M. J. 1994. The 

physiological function of periplasmic glucose oxidation in phosphate-limited 

chemostat cultures of Klebsiella pneumoniae NCTC 418. Microbiology 140: 2451- 

2458.

effect Of Nutrition And Stress factors On fRospRate SoCuMisationAUSty Of<Entero6acteras6uriae <PSI3
133



<BiSfiograpfiy

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.

Celi, L., Lamacchia, S., Marsan, F. A. and Barberis, E. 1999. Interaction of inositol 

hexaphosphate on clays: adsorption and charging phenomena. Soil Sci. 164: 574- 

585.

Celi, L., Presta, M., Ajmore-Marsan, F. and Barberis, E. 2001. Effects of soil pH 

and electrolytes on inositol hexaphosphate interaction with goethite. Soil Sci. Soc. 

Am. J. 65: 753-760.

Cerezine, C., Nahas, E. and Banzatto, D. A. 1988. Soluble phosphate accumulation 

by Aspergillus niger from fluorapatite. Appl. Environ. Microbiol. 29: 501-505.

Chabot, R., Anton, H. and Cescas, M. P. 1996. 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. 1996. Root 

colonization of maize and lettuce by bioluminescent Rhizobium leguminosarum 

biovar phaseoli. Appl. Environ. Microbiol. 62: 2767-2772.

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

phosphorus on root colonization and growth promotion of maize by bioluminescent 

mutants of phosphate-solubilizing Rhizobium leguminosarum biovar phaseoli. Soil 

Biol. Biochem. 30: 1615-1618.

Chang, A. C. Y. and Cohen, S. N. 1978. Construction and characterization of 

amplifiable multicopy DNA cloning vehicles derived from the P15A cryptic mini 

plasmid. J. Bacteriol. 134: 1141-1156.

Chao, W. L., Li, R. K. and Chang, W. T. 1988. Effect of root agglutinin on 

microbial activities in the rhizosphere. Appl. Environ. Microbiol. 54: 1838-1841.

134
‘Effect Of Nutrition JindStress ‘Factors On (Phosphate $o£u6i(kati<m JlSidty Of<Entero$acter as&uriae <PSI3



<BiBRo$rapf\y

Chao, Y. P. and Liao, J. C. 1993. Alteration of growth yield by overexpression of 

phosphoenolpyravate carboxylase and phosphoenolpyruvate carboxykinase in 

Escherichia coli. Appl. Environ. Microbiol. 59: 4261- 4265.

Chen, C. C., Wu, P. H., Huang, C. T. and Cheng, K. J. 2004. A Pichia pastoris 

fermentation strategy for enhancing the heterologous expression of an Escherichia 

coli phytase. Enz. Microb. Technol. 35: 315-320.

Chen, R., Xue, G., Chen, P., Yao, B„ Yang, W„ Ma, Q., Fan, Y., Zhao, Z., 

Tarczynski, M. C. and Shi, J. 2007. Transgenic maize plants expressing a fungal 

phytase gene. Transgenic Res. (Epub ahead of print).

Chin-A-Woeng, T. F. C., Bloemberg, G. V., Mulders, I. H. M., Dekkers, L. C. and 

Lugtenberg, B. J. J. 2000. Root colonization by phenazine-1- carboxamide- 

producing bacterium Pseudomonas chlororaphis PCL1391 is essential for 

biocontrol of tomato foot and root rot. Mol. Plant-Microbe Interact. 13: 1340-1345.

Christensen, B. B., Sternberg, C., Andersen, J. B., Eberl, L., Moller, S., Givskov, 

M. and Molin, S. 1998. Establishment of new genetic traits in a microbial biofilm 

community. Appl. Environ. Microbiol. 64: 2247-2255.

Cleton-Jansen, A. M., Goosen, N., Vink, K. and Putte, P. 1989. Cloning, 

characterization and DNA sequencing of the gene encoding the Mr 50,000 

quinoprotein glucose dehydrogenase from Acinetobacter calcoaceticus. Mol. Gen.

Cleton-Jansen, A. M., Goosen, N., Wenzel, J. T. and Putte, P. 1988. Cloning of the 

gene encoding quinoprotein glucose dehydrogenase from Acinetobacter 

calcoaceticus: evidence for the presence of a second enzyme. J. Bacteriol. 170: 

2121-2125.

Compant, S., Duffy, B., Nowak, J., Clement, C. and Barka, E. A. 2005. Use of 

plant growth-promoting bacteria for biocontrol of plant diseases: principles, 

mechanisms of action, and future prospects. Appl. Environ. Microbiol. 71: 4951-

Genet. 217: 430-436.

4959.

135



<Bi6fiograpky

Cozier, G. E., Salleh, R. A. and Anthony, C. 1999. Characterization of the 

membrane quinoprotein glucose dehydrogenase from Escherichia coli and 

characterization of a site-directed mutant in which histidine-262 has been changed 

to tyrosine. Biochem. J. 340: 639 - 647.

Cremer, J., Eggling, L. and Sahm, H. 1991. Control of the lysine biosynthesis 

sequence in Corynebacterium glutamicum as analyzed by overexpression of the 

individual corresponding genes. Appl. Environ. Microbiol. 57: 1746-1752.

Cruz, R. E., de la Manalo, M. Q., Aggangan, N. S. and Tambalo, J. D. 1988. 

Growth of three legume trees inoculated with VA mycorrhizal fungi and 

Rhizobium. Plant Soil 108: 111-115.

Cui, M. and Caldwell, M. M. 1996. Facilitation of plant phosphate acquisition by 

Arbuscular Mycorrhizas from enriched soil patches.!!. Hyphae exploiting root-free 

soil. New phytol. 133: 461-467.

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

solubilization of calcium phosphate by Penicillium bilaji. Appl. Environ. 

Microbiol. 58: 1451-1458.

Curl, E. A. and Truelove, B. 1986. The Rhizosphere. p. 1-8, Introduction; p. 140- 

166, Microbial Interactions; p. 167-190, Rhizosphere in Relation to Plant Nutrition 

and Growth. Springer-Verlag, New York.

Cvitkovitch, D. G., Gutierrez, J. A. and Bleiweis, A. S. 1997. Role of the citrate 

pathway in glutamate biosynthesis by Streptococcus mutans. J. Bacteriol. 179: 

650-655.

Daimon, H., Nobuta, K., Ohe, M., Harada, J. and Nakayama, Y. 2Q06,Tricalcium 

phosphate solubilisation by root nodule bacteria of Sesbania cannabina and 

Crotalaria juncea. Plant Prod. Sci. 9: 388-389.

Dakora, F. D. 2003. Defining new roles for plant and rhizobial molecules in sole 

and mixed plant cultures involving symbiotic legumes. New Phytol. 158: 39-49.

136
‘Effect Of Nutrition JindStress Factors On (Pkospfuite SofuBifisation JtSUxty OfFnteroBacter asBuriae (PSI3



(BiSGograpfiy

Dakora, F. D. and Phillips, D. A. 2002. Root exudates as mediators of mineral 

acquisition in low-nutrient. Plant Soil 245: 35-47.

Dao, T. H. 2003. Polyvalent cation effects on myo-inositol hexakis 

dihydrogenphosphate enzymatic dephosphorylation in dairy wastewater. J, 

Environ. Quai. 32: 694-701.

De Anda, R., Lara, A. R., Hernandez, V., Hemandez-Montalvo, V., Gosset, G., 

Bolivar, F. and Ramirez, O. T. 2006. Replacement of the glucose 

phosphotransferase transport system by galactose permease reduces acetate 

accumulation and improves process performance of Escherichia coli for 

recombinant protein production without impairment of growth rate. Metab. Eng. 8: 

281-290.

de Freitas, J. R., Banerjee, 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.

De Gelder, L., Ponciano, J. M., Joyce, P. and Top, E. M. 2007. Stability of a 

promiscuous plasmid in different hosts: no guarantee for a long-term relationship. 

Microbiology. 153: 452-463.

de la Fuente, J. M., Ramirez-Rodriguez, V., Cabrera-Ponce, J. L. and Herrera- 

Estrella, L. 1997. Aluminum tolerance in transgenic plants by alteration of citrate 

synthesis. Science 276: 1566-1568.

De Leij, F. A. A. M., Thomas, C. E., Bailey, M. J., Whipps, J. M. and Lynch, J. M. 

1998. Effect of insertion site and metabolic load on the environmental fitness of a 

genetically modified Pseudomonas fluorescens isolate. Appl. Environ. Microbiol. 

64: 2634-2638.

De Maeseneire, S. L., De Mey, M., Vandedrinck, S.and Vandamme, E. J. 2006. 

Metabolic characterization of E. coli citrate synthase and phosphoenolpyruvate 

carboxylase mutants in aerobic cultures. Biotechnol. Lett. 28: 1945-1953.

137
'Effect Of Nutrition Stress factors On ‘PRospRate Sobubibisation Jt bidty Of Enterobacter asburiae <ESI3



<Bi6(zograp(iy

De Weger, L. A., van der Vlugt, C. I., Wijfjes, A. EL, Bakker, P. A., Schippers, B. 

and Lugtenberg, B. J. 1987. Flagella of a plant-growth-stimulating Pseudomonas 

fluorescens strain are required for colonization of potato roots. J. Bacteriol. 169: 

2769-2773.

Dekkers, L.C., Bloemendaal Cees, J. P., De Weger, L.A., Wijffelman, C. A., 

Spaink, H. P. and Lugtenberg, B. J. 1998. A two-component system plays an 

important role in the root-colonizing ability of Pseudomonas fluorescens strain 

WCS365. Mol. Plant-Microbe Interact. 11: 45-56.

Delhaize, E., Hebb, D. M. and Ryan, P. R. 2001. Expression of a Pseudomonas 

aeruginosa citrate synthase gene in tobacco is not associated with either enhanced 

citrate accumulation or efflux. Plant Physiol. 125: 2059-2067.

Deng, S., Elkins, J. G., Da, L. EL, Botero, L. M. and McDermott, T. R. 2001. 

Cloning and characterization of a second acid phosphatase from Sinorhizobium 

eliloti strain 104A14. Arch. Microbiol. 176: 255-263.

eng, S., Summers, M. L., Kahn, M. L. and McDermontt. T. R. 1998. Cloning and 

characterization of a Rhizobium meliloti nonspecific acid phosphatase. Arch. 

Microbiol. 170: 18-26.

Dharmsthiti, S., Chalermpompaisam, S., Kiatiyajam, M., Chanpokapaiboon, A., 

Klongsithidej, Y. and Techawiparut, J. 2005. Phytase production from 

Pseudomonas putida harbouring Escherichia coli appA. Process Biochem. 40:

Downey, J. and Van Kessel, C. 1990. Dual inoculation of Pisum sativum with 

Rhizobium leguminosarum and Penicillium bilaji. Biol. Fert. Soils 10: 194-196.

Dubey, S. K. 1996. Response of soybean to rock phosphate applied with 

Pseudomonas striata in a typic chromustert. J. Ind. Soc. Soil Sci. 44: 252-255.

789-793.

138
(Effect Of Nutrition findStress (Factors On (pfiospfiate So(u6ifisationfl6i(ity OfEnteroSacter asSuriae <PSI3



Qiitiogmpfiy

Dubey, S. K. 2001. Associative effect of nitrogen fixing and phosphate 

solubilizing bacteria in rainfed soybean (Glycine max) grown in vertisols. Indian J. 

Agric. Sci. 71: 476-479.

Dubey, S. K. and Billore, S. D. 1992. Phosphate solubilizing microorganisms 

(PSM) as inoculant and their role in augmenting crop productivity in India. Crop 

Res. 5: 11.

Dudeja, S. S., Khurana, A. L. and Kundu, B. S. 1981. Effect of Rhizobium and 

phosphomicroorganism on yield and nutrient uptake in chickpea. Curr. Sci. 50: 

503.

Duponnois, R. 2006. Bacteria helping mycorrhiza development, p. 297-310. In: K. 

G. Mukerji, and Singh M. C. J, (ed.), Microbial activity in the rhizosphere. 

Springer-Verlag, Berlin, Germany.

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

fungus Glomus intraradices and rock phosphate amendment influence plant 

growth and microbial activity in the rhizosphere of Acacia holosericea. Soil Biol. 

Biochem. 37: 1460-1468.

Earl, K. D., Syers, J. K. and McLaughlin, J. R. 1979. Origin of the effects of 

citrate, tartrate, and acetate on phosphate sorption by soils and synthetic gels. Soil 

Sc. Soc. Am. J. 43: 674-678.

Ehteshamul-Haque, S. and Ghaffar, A. 1993. Use of rhizobia in the control of root 

rot diseases of sunflower, okra, soybean and mungbean. J. Phytopathol. 138: 157- 

163.

Eisenlohr, H. E. and Baron, C. 2003. The competitiveness of Pseudomonas 

chlororaphis carrying pJP4 is reduced in the Arabidopsis thaliana Rhizosphere. 

Appl. Environ. Microbiol. 69: 1827-1833.

Elbahloul, Y. and Steinbuchel, A. 2006. Engineering the genotype of 

Acinetobacter sp. strain ADP1 to enhance biosynthesis of cyanophycin. Appl. 

Environ. Microbiol. 72: 1410-1419.
139

effect Of Nutrition jlntfStress Factors On (Pfiospfmte SofuBiCisation JA Sil'ity Of‘EnteroBacter as6uriae <PSI3



<Bi6Gography

Elgala, H. M., Ishac, Y. Z., Abdel-Monem, M., El-Ghandour, I. A. I, Hang, P. M., 

Berthelin, J., Bollag, J. M., Me Gill W. B. and Page, A. I. 1995. Effect of single 

and combined inoculation with Azotobacter and VA mycorrhizal fungi on growth 

and nutrient content of maize and wheat plants. Environ. Impact Soil Component 

Interactions. 2: 109-116.

Elias, M. D., Nakamura, S., Migita, C. T., Miyoshi, H., Toyama, H. and 

Matsushita, K. 2004. Occurrence of a bound ubiquinone and its function in 

Escherichia coli membrane-bound quinoprotein glucose dehydrogenase. J. Biol. 

Chem. 279: 3078-3083.

El-Sawah, M. M. A., Hauka, F. I. A. and El-Rafey, H. H. 1993. Study on some 

enzymes cleaving phosphorus from organic substrates in soil. J. Agric. Sci. 18: 

2775-2785.

Emsley, J. and Niazi, S. 1981. The structure of wyo-inositol hexaphosphate in 

solution: P-31 NMR investigation. Phos. Sulphur 10: 401-408.

Fairhurst, T. R., Lefroy, E. M. and Batjes, N. H. 1999. The importance, distribution 

and causes of P deficiency as a constraint to crop production in the tropics. 

Agroforestry Forum 9:2-8.

Farmer, W. R. and Liao, J. C. 1997 Reduction of aerobic acetate production by 

Escherichia coli. Appl. Environ. Microbiol. 63: 3205-3210.

Feller, C., Frossard, E. and Brossard, M. 1994. Phosphatase activity in low activity 

tropical clay soils. Distribution in the various particle size fractions. Can. J. Soil 

Sci. 74:121-129.

Franklin, F. C. H., Bagdasarian, M., Bagdasarian, M. M. and Timmis, K. N. 1981. 

Molecular and functional analysis of the TOL plasmid pWWO from Pseudomonas 

putida and cloning of genes for the entire regulated aromatic ring meta cleavage 

pathway. Proc. Natl. Acad. Sci. USA. 78: 7458-7462.

'Effect Of Nutrition JindStress 'Factors On (Phosphate SoCuBiRsationJtBiRty Of 'EnteroBacter asBuriae PSD
140



(BiSRograpfiy

Frey-Klett, P., Garbaye, J. and Tarkka, M. 2007. The mycorrhiza helper bacteria 

revisited. New Phytol. 176: 22-36.

Galar, M. L., and Boiardi, J. L. 1995. Evidence for a membrane-bound 

pyrroloquinoline quinone-linked glucose dehydrogenase in Acetobacter 

diazotrophicus. Appl. Microbiol. Biotechnol. 43; 713-716.

Gao, X. R., Wang, G. K., Su, Q., Wang, Y. and An, L. J. 2007. Phytase expression 

in transgenic soybeans: stable transformation with a vector-less construct. 

Biotechnol. Lett. 29: 1781-1787.

Garbaye, J. 1994. Helper bacteria: a new dimension to the mycorrhizal symbiosis. 

New Phytol. 128: 197-210.

Garcia, C., Fernandez, T., Costa, F., Cerranti, B. and Masciandaro, G. 1992. 

Kinetics of phosphatase activity in organic wastes. Soil Biol. Biochem. 25: 361- 

365.

George, T. S., Turner, B. L., Gregory, P. J., Cade-Menun, B. J. and Richardson, 

A.E. 2006. Depletion of organic phosphorus from Oxisols in relation to 

phosphatase activities in the rhizosphere. Eur. J. Soil Sci. 57: 47-57.

George, T. S., Richardson, A. E. and Simpson, R. J. 2005a. Behaviour of plant- 

derived extracellular phytase upon addition to soil. Soil Biol. Biochem. 37: 977- 

978.

George, T. S., Richardson, A. E., Hadobas, R. A. and Simpson, R. J. 2004. 

Characterization of transgenic Trifolium subterraneum L. which expresses phyA 

and release extracellular phytase: growth and P nutrition in laboratory media and 

soil. Plant Cell Environ. 27: 1351-1361.

George, T. S., Richardson, A. E., Smith, J. B., Hadobas, P. A. and Simpson, R. J. 

2005. Limitations to the potential of transgenic Trifolium subterraneum L. plants 

that exude phytase when grown in soils with a range of organic P content. Plant 

Soil 258: 263-274.

effect Of Nutrition j\ndStress Factors On (Phosphate SotuSiftsation JlSidty OfFnteroBacter asSuriae <PSI3
141



<Bi$(iograpfiy

Giand, S. and Gaur, A.C. 1991. Thermotolerant phosphate solubilizing 

microorganisms and their interactions in mungbean. Plant Soil 133: 141-149.

Giddens, J. E., Dunigan, E. P. and Weaver, R. W. 1982. Legume inoculation in the 

southeastern USA. South Coop. Ser. Bull. 283: 1-38.

Glandorf, D. C., van der Sluis, I., Anderson, A. J., Bakker, P. A. and Schippers, B. 

1994. Agglutination, adherence, and root colonization by fluorescent 

Pseudomonads. Appl. Environ. Microbiol. 60: 1726-1733.

Glick, B. R. 1995. Metabolic load and heterologous gene expression. Biotechnol. 

Adv. 13: 247-261.

Glick, B. R. and Bashan, Y. 1997. Genetic manipulation of plant growth- 

promoting bacteria to enhance biocontrol of phytopathogens. Biotechnol. Adv. 15: 

353-378.

Glick, B. R., Brooks, H. E. and Pasternak, J. J. 1985. Transformation of 

Azotobacter vinelandii with plasmid DNA. J. Bacteriol. 162: 276-279.

Gokam, R. R., Evans, J. D., Walker, J.R., Martin, S. A., Eiteman, M. A. and 

Altman E. 2001. The physiological effects and metabolic alterations caused by the 

expression of Rhizobium etli pyruvate carboxylase in Escherichia coli. Appl. 

Microbiol. Biotechnol. 56: 188-195.

Gokam, R.R., Eiteman, M. A. and Altman, E. 2000. Metabolic analysis of 

Escherichia coli in the presence and absence of the carboxylating enzymes 

phosphoenolpyruvate carboxylase and pyruvate carboxylase. Appl. Environ. 

Microbiol. 66: 1844-1850.

Goldstein, A. H. 1995. Recent progress in understanding the molecular genetics 

and biochemistry of calcium phosphate solubilization by gram negative bacteria. 

Biol. Agric. Hor. 12: 185-193.

Goldstein, A. H. and Liu, S. T. 1987. Molecular cloning and regulation of a 

mineral phosphate solubilizing gene from Erwinia herbicola. Biotechnol. 5: 72-74.

142
!Effect Of Nutrition And Stress Factors On (Phosphate Sofk6iBsatwnA6i(ity OfEnteroBacterasSuriae VSI3



(Bi6(iograpfiy

Goldstein, A. H. and Liu, S. T. 1987. Molecular cloning and regulation of a 

mineral phosphate-solubilizing gene from Erwinia herbicola. Bio/Technol. 5: 72- 

74.

Goldstein, A. H., Rogers, R. D. and Mead, G. 1993. Mining by microbe. 

Bio/Technol. 11: 1250-1254.

Golovan, S., Wang, G., Zhang, J. and Forsberg, C. W. 2000. Characterization and 

overproduction of the Escherichia coli appA encoded bifunctional enzyme that 

exhibits both phytase and acid phosphatase activities. Can. J. Microbiol. 46: 59-71.

Golovan, S. P., Hayes, M. A., Phillips, J. P. and Forsberg, C. W. 2001. Transgenic 

mice expressing bacterial phytase as a model for phosphorus pollution control. Nat. 

Biotechnol. 19: 429-433.

Gonzalez-Lopez, J., Rodelas, B., Pozo, C., Salmeron-Lopez, V., Martinez-Toledo, 

M. V. and Salmeron, V. 2005. Liberation of amino acids by heterotrophic nitrogen 

fixing bacteria. Amino Acids 28: 363-367.

Goodwin, P. M. and Anthony, C. 1998. The biochemistry physiology and genetics 

of PQQ and PQQ containing enzymes. Adv. Microb. Physiol. 40:1-69.

Goring, C. A. I. 1951. Reactions of biological organic phosphorus compounds with 

clays. Iowa State Coll. J. Sci. 25: 230-232.

Gottschal, J. C. 1992. Substrate capturing and growth in various ecosystems. J. 

Appl. Bacteriol. Symp. Suppl. 73: 39-48.

Gray, T. R. G. 1975. Survival of vegetative microbes in soil. Symp. Soc. Gen. 

Microbiol. 26: 327-364.

Greaves, M. P. and Webley, D. M. 1965. A study of the breakdown of organic 

phosphates by micro-organisms from the root region of certain pasture grasses. J. 

Appl. Bacteriol. 28: 454-465.

(Effect Of Nutrition JAndStress (Factors On (pdospfate Sotu6iEsationj\ 6i(ity OfEnteroBacterasBuriae <PSI3
143



<Bi6(iograpfiy

Grierson, P.F. 1992. Organic acids in the rhizosphere of Banksia integrifolia L. 

Plant Soil 144: 259-265.

Griffiths, B. S., Kuan, H. L., Ritz, K., Glover, L. A., McCaig, A. E. and Fenwick, 

C. 2004. The relationship between microbial community structure and functional 

stability, tested experimentally in an upland pasture soil. Microb. Ecol. 47: 104- 

113.

Gruer, M. J., Bradbury, A. J. and Guest, J, R. 1997. Construction and properties of 

aconitase mutants of Escherichia coli. Microbiol. 143: 1837-1846.

Gugi, B., Orange, N., Hellio, F., Burini, J. F., Guillou, C., Leriche, F. and Guespin- 

Michel, J. F. 1991. Effect of growth temperature on several exported enzyme 

activities in the psychrotropic bacterium Pseudomonas fluorescens. J. Bacteriol. 

173: 3814-3820.

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 rhizobial culture. Aust. J. Exp. Agric. 44: 623-628.

Gunasekaran, S. and Pandiyarajan, P. 1995. Dual inoculation of Rhizobium and 

phosphobacteria with two forms of phosphorus in pigeonpea, p. 111. In: 

Microbiology Abstracts. XXXVI. Annual conference of the Association of 

Microbiologists of India, Hissar, India.

Gyaneshwar, P., Naresh Kumar, G. and Parekh, L. J. 1998. Effect of buffering on 

the phosphate solubilizing ability of microorganisms. World J. Microbiol. 

Biotechnol. 14: 669-673.

Gyaneshwar, P., Naresh Kumar, G. and Parekh, L. J. 1998b. Cloning of mineral 

phosphate solubilizing genes from Synechocystis PCC 6803. Curr. Sci. 74: 1097- 

1099.

Gyaneshwar, P., Naresh Kumar, G., Parekh, L. J. and Poole, P. S. 2002. Role of 

soil microorganisms in improving P nutrition of plants. Plant Soil 245: 83-93.

‘Effect OfXutritionfiniStress factors On EHospRate So(u6Umtion Of <Entero6actcr asfmriae <PSI3
144



(BiSGograpfiy

Gyaneshwar, P., Parekh, L. J., Archana, G., Poole, P. S., Collins, M. D., Hutson, R. 

A. and Naresh Kumar, G. 1999. Involvement of a phosphate starvation inducible 

glucose dehydrogenase in soil phosphate solubilisation by Enterobacter asburiae. 

FEMS Microbiol. Lett. 171: 223-229.

Haefher, S., Knietseh, A., Scholten, E., Braun, J., Lohscheidt, M. and Zelder, O. 

2005. Biotechnological production and applications of phytases. Appl. Microbiol. 

Biotechnol. 68: 588-597.

Haider, A. K. and Chakrabartty, P. K. 1993. Solubilization of inorganic phosphate 

by Rhizobium. Folia Microbiol. 38: 325-330.

Haider, A. K., Mishra, A. K., Bhattacharyya, P. and Chakrabartty, P. K. 1990. 

Solubilization of rock phosphate by Rhizobium and Bradyrhizobium. J. Gen. Appl. 

Microbiol. 36: 81-92.

Haider, A .K., Misra, A. K. and Chakrabarty, P. K. 1991. Solubilization of 

inorganic phosphates by Bradyrhizobium. Ind. J. Exp. Biol. 29: 28-31.

Hardy, G. P., Teixeira de Mattos, M J. and Neijssel, O. M. 1993. Energy 

conservation by pyrroloquinoline quinol-linked xylose oxidation in Pseudomonas 

putida NCTC 10936 during carbon-limited growth in chemostat culture. FEMS 

Microbiol. Lett. 107: 107-110.

Harrison, A. F. 1987. Soil organic phosphorus-A review of world literature. CAB 

Int., Wallingford, U.K.

Hawkes, G. E„ Powlson, D. S., Randall, E. W. and Tate, K. R. 1984. A 3 IP 

nuclear magnetic resonance study of the phosphorus species in alkali extracts from 

soils from long-term field experiments. J. Soil Sci. 35: 35-45.

Hayes, J. E., Richardson, A. E. and Simpson, R. J. 2000a. Components of organic 

phosphorus in soil extracts that are hydrolysed by phytase and acid phosphatase. 

Biol. Fertil. Soils 32: 279-286.

'Effect OfJfutritionJ^ndStress Factors On (Pbospbate Sotubidsatumjtfility OfEnterobacter asburiae <BSI3
145



<Bi6Ciograpfiy

Hayes, J. E., Richardson, A. E. and Simpson, R. J. 1999. Phytase and acid 

phosphatase activities in extracts from roots of temperate pasture grass and legume 

species. Aust. J. Plant Physiol. 26: 801-809.

Hayes, J. E., Simpson, R. J. and Richardson, A. E. 2000. The growth and 

phosphorus utilisation of plants in sterile media when supplied with inositol 

hexaphosphate, glucose 1-phosphate or inorganic phosphate. Plant Soil 220: 165- 

174.

Hayman, D. S. 1974. Plant growth responses to vesicular-arbuscular myeorrhiza 

VI. Effects of light and temperature. New Phytol. 73: 71-80.

Hayman, D. S. 1983. The physiology of vesicular-arbuscular endomycorrhizal 

symbiosis. Can. J. Bot. 61: 944-963.

Heeb, S., Itoh, Y., Nishijyo, T., Schnider, U., Keel, C., Wade, J., Walsh, U., 

O’Gara, F. and Haas, D. 2000. Small, stable shuttle vectors based on the minimal 

pVSl replicon for use in gram-negative, plant associated bacteria. Mol. Plant- 

Microbe Interact. 13: 232-237.

Heijnen, C. E., and van Veen, J. A. 1991. A determination of protective 

microhabitats for bacteria introduced into soil. FEMS Microbiol. Ecol. 85: 73-80.

Heijnen, C. E., Chenu, C. and Robert, M. 1993. Micro-morphological studies on 

clay-amended and unamended loamy sand, relating survival of introduced bacteria 

and soil structure. Geoderma 56: 195-207.

Heijnen, C. E., Page, S. and van Elsas, J. D. 1995. Metabolic activity of 

Flavobacterium strain P25 during starvation and after introduction into bulk soil 

and the rhizosphere of wheat. FEMS Microbiol. Ecol. 18: 129-138.

Heijnen, C. E., van Elsas, J. D., Kuikman, P. J. and van Veen, J. A. 1988. 

Dynamics of Rhizobium leguminosarum biovar trifolii introduced in soil: the effect 

of bentonite clay on predation by protozoa. Soil Biol. Biochem. 20: 483-488,

'Effect OfNutrition jlvdStress factors On <fHosp(uxte SoCuBilisatian flSiRly Of <Entero6acter asburiae <ESIi
146



(BiSGography

Hildebrandt, U., Regvar, M. and Bothe, H. 2007. Arbuscular mycorrhiza and heavy 

metal tolerance. Phytochem. 68: 139-146.

Hill, S., Viollet, S., Smith, A.T. and Anthony, C. 1990. Roles for enteric d-type 

cytochrome oxidase in N2 fixation and microaerobiosis. J. Bacteriol. 172: 2071- 

2078.

Ho, W. C. and Ko, W. H. 1985. Soil microbiostasis: effects of environmental and 

edaphic factors. Soil Biol. Biochem. 17: 167-170.

Hobbie, S.E. 1992. Effects of plant species on nutrient cycling. Trends Ecol. Evol. 

7: 336-339.

Hoffland, E., Boogaard, R., van den Nelemans, J. and Findenegg, G.R. 1992. 

Biosynthesis and root exudation of citric and malic acids in phosphate-starved rape 

plants. New Phytol. 122: 675-680.

Hohms, H. 2001. Flux analysis: A basic tool of microbial physiology. Adv. 

Microbiol. Physiol. 45: 271-340.

Holguin, G. and Glick, B. R. 2001. Expression of the ACC deaminase gene from 

Enterobacter cloacae UW4 in Azospirillum brasilense. Microb. Ecol. 4: 281-288.

Hong, C. Y., Cheng, K. J., Tseng, T. H., Wang, C. S., Liu, L. F. and Yu, S. M. 

2004. Production of two highly active bacterial phytases with broad pH optima in 

germinated transgenic rice seeds. Transgenic Res. 13: 29-39.

Hong, Y. F., Liu, C. Y., Cheng, K. J., Hour, A. L„ Chan, M. T„ Tseng, T. H„ 

Chen, K. Y., Shaw, J. F. and Yu, S. M. 2008. The sweet potato sporamin promoter 

confers high-level phytase expression and improves organic phosphorus 

acquisition and tuber yield of transgenic potato. Plant Mol. Biol. [Eupub Ahead].

Howell, R. K. 1987. Rhizobium-indnced mineral uptake in peanut tissues. J. Plant 

Nutr. 10: 1297-1305.

'Effect Of Nutrition JlndStress ‘Factors On FHospfmteSotuSilisation^lSiBty Of<Entero6acterashmae<BSB
147



. (BiSfiograpfiy

Idriss, E. E., Makarewicz, 0., Farouk, A., Rosner Keristin, Greiner, R., Bochow, 

H., Richter, T. and Borriss, R. 2002. Extracellular phytase activity of Bacillus 

amyloliauefaciens FZB45 contributes to its plant growth promoting effect. 

Microbiol. 148: 2097-2109.

Iijima, M., Griffiths, B. and Bengough, A. G. 2000. Sloughing of cap cells and 

carbon exudation from maize seedling roots in compacted sand. New Phytol. 145: 

477-482.

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

microorganisms isolated from forest soils. Soil Biol. Bioehem. 24: 389-395.

Illmer, P. and Schinner, E. 1995. Solubilization of inorganie calcium phosphates 

solubilization mechanisms. Soil Biol. Bioehem. 27: 257-263.

Ishijima, S., Katagiri, F., Kodaki, T., Izui, K., Katsuki, H., Nishikawa, K., 

Nakashima, H. and Ooi, T. 1985. Comparison of amino acid sequences between 

phosphoenolpyruvate carboxylases from Escherichia coli (allosteric) and Anacystis 

nidulans (non-allosteric): identification of conserved and variable regions. 

Bioehem. Biophys. Res. Commun. 133: 436-441.

Izu, H., Ito, S., Elias, M. D. and Yamada, M. 2002. Differential control by IHF and 

cAMP of two oppositely oriented genes, hpt and ged, in Escherichia coli: 

significance of their partially overlapping regulatory elements. Mol. Genet. 

Genomics 266: 865-872.

Izui, K., Ishijima, S., Yamaguchi, Y., Katagiri, F., Murata, T., Shigesada, K., 

Sugiyama, T. and Katsuki, H. 1986. Cloning and sequence analysis of cDNA 

encoding active phosphoenolpyruvate carboxylase of the C4-pathway from maize. 

Nucleic Acids Res. 14: 1615-1628.

Jackman, R. H. and Black, C. A. 1951. Solubility of iron, aluminum, calcium, and 

magnesium inositol phosphates at different pH values. Soil Sci. 72: 179-186.

‘Effect Of Nutrition And Stress Pactors On <Piwspfiate5o(u6ilisationAl>ility OfEnteroSacterasHuriae <PSI3
148



<tiBBcgraphy

Jaeger III, C. H., Lindow, S. E., Miller, W., Clark, E. and Firestone, M. K. 1999. 

Mapping of sugar and amino acid availability in soil around roots with bacterial 

sensors of sucrose and tryptophan. Appl. Environ. Microbiol. 65: 2685-2690.

Jeffries, P. 1987. Use of mycorrhizae in agriculture. CRC Crit. Rev. Biotechnol. 5: 

319-357.

Johnson, J. F., Allan, D. A., Vance, C. P. and Weiblen, G. 1996. Root carbon 

dioxide fixation by phosphorus-deficient Lupinus albus: contribution to organic 

acid exudation by proteoid roots. Plant Physiol. 112: 19-30.

Jones, D. L. 1998. Organic acids in the rhizosphere - a critical review. Plant Soil 

205: 25-44.

Jones, D. L. and Darrah, P. R. 1994. Amino-acid influx at the soil-root interface of 

Zea mays L. and its implications in the rhizosphere. Plant Soil 163: 1-12.

Juty, N. S,, Moshiri, F., Merrick, M., Anthony, C. and Hill, S. 1997. The Klebsiella 

pneumoniae cytochrome bd' terminal oxidase complex and its role in microaerobic 

nitrogen fixation. Microbiol. 143: 2673-2683.

Kabir, M. M. and Shimizu, K. 2004. Metabolic regulation analysis of icd-gene 

knockout Escherichia coli based on 2D electrophoresis with MALDI-TOF mass 

spectrometry and enzyme activity measurements. Appl. Microbiol. Biotechnol. 65: 

84-96.

Kai, Y., Matsumura, H., Inoue, T., Terada, K., Nagara, Y., Yoshinaga, T., Kihara, 

A., Tsumura, K. and Izui, K. 1999. Three-dimensional structure of 

phosphoenolpyruvate carboxylase: a proposed mechanism for allosteric inhibition. 

Proc. Natl. Acad. Sci. USA. 96: 823-828.

Kamilova, F., Kravchenko, L. V., Shaposhnikov, A. I., Azarova, T., Makarova, N. 

and Lugtenberg, B. J. 2006. Organic acids, sugars, and L-tryptophane in exudates 

of vegetables growing on stonewool and their effects on activities of rhizosphere 

bacteria. Mol. Plant-Microbe Interact. 19: 250-256.

Effect Of Nutrition j\ndStress (Factors On (Phosphate SoCuBidsation flStfity OfEnteroBacter asBuriae $573
149



(BiSCiograpfiy

Karaffa, L. and Kubicek, C. P. 2003. Aspergillus niger citric acid accumulation: do 

we understand this well working black box? Appl. Microbiol. Biotechnol. 61:189- 

196.

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

capability of bacterial isolates from wheat roots in the rhizosphere and non 

rhizosphere soil. Can. J. Microbiol. 5: 79-85.

Keerthisinghe, G., Hocking, P. J., Ryan, P. R. and Delhaize, E. 1998. Effect of 

phosphorus supply on the formation and function of proteoid roots of white lupin. 

Plant Cell Environ. 21: 467-478.

Keys, A. 1940. A rapid micro-Kjeldahl method. 132: 181-187.

Khaimar, N. P., Misra, H. S. and Apte, S. K. 2003. Pyrroloquinoline-quinone 

synthesized in Escherichia coli by pyrroloquinoline-quinone synthase of 

Deinococcus radiodurans plays a role beyond mineral phosphate solubilisation. 

Biochem. Biophys. Res. Commun. 312: 303-308.

Khan, M. S., Zaidi, A., Wani P. A. 2006. Role of phosphate-solubilizing 

microorganisms in sustainable agriculture - A review. Agron. Sustain. Dev. 26: 1- 

15.

Khan, M. S., Aamil, M. and Zaidi, A. 1997. Associative effect of Bradyrhizobium 

sp. (vigna) and phosphate solubilizing bacteria on moongbean [Vigna radiata (L.) 

wilczek]. Biojoumal 10: 101-106.

Khan, M. S., Aamil, M. and Zaidi, A. 1998. Moongbean response to inoculation 

with nitrogen fixing and phosphate solubilizing bacteria, p. 40^48. In\ A.M. 

Deshmukh (ed.), Biofertilizers and biopesticides, Technoscience Publications, 

Jaipur.

Khan, M. S., Zaidi, A. and Wani, P. A. 2006. Role of phosphate-solubilizing 

microorganisms in sustainable agriculture - A review. Agron. Sustain. Dev. 26: 1- 

15.

'Effect Of Nutrition JtndStress Factors On (Pftospfiate SofuBifisation Of(Entero6acteras6uriae <PSI$
150



Kihara, T., Ohno, T., Koyama, H., Sawafuji, T. and Hara, T. 2003.Chara 

of NADP-isocitrate dehydrogenase expression in a carrot mutant cell 

enhanced citrate excretion. Plant Soil 248: 145-153.

Kim, C. H„ Han, S. H., Kim, K. Y„ Cho, B. H„ Kim, Y. 11, Koo, B. S. and Kimf 

Y. C. 2003. Cloning and expression of pyrroloquinoline quinone (PQQ) genes 

from a phosphate-solubilizing bacterium Enterobacter intermedium. Curr. 

Microbiol. 47:457-461.

Kim, K. Y., Jordan, D. and Krishnan, H. B. 1997. Rahnella aquatilis, a bacterium 

isolated from soybean rhizosphere can solubilise hydroxyapatite. FEMS Microbiol. 

Lett. 153: 273-277.

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

solubilizing bacteria and vesicular-arbuscular mycorrhizae on tomato growth and 

soil microbial activity. Biol. Fertil. Soils 26: 79-87.

Kim, K. Y., Mcdonald, G. A. and Jordan, D. 1997. Solubilization of hydroxypatite 

by Enterobacter agglomerans and cloned Escherichia coli in culture medium. Biol. 

Fert. Soils 24: 347-352.

Kim, M. S. and Lei, X. G. 2008. Enhancing thermostability of Escherichia coli 

phytase AppA2 by error-prone PCR. Appl. Microbiol. Biotechnol. 79: 69-75.

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

solubilizing bacteria and vesicular-arbuscular mycorrhizae on tomato growth and 

soil microbial activity. Biol. Fertil. Soils 26: 79-87.

King, E. B. and Parke, J. L. 1996. Population density of the biocontrol agent 

Burkholderia cepacia AMMDR1 on four pea cultivars. Soil Biol. Biochem. 28: 

307-312.

Koch, B., Worm, J„ Jensen, L. E„ Hojberg, O. and Nybroe, O. 2001. Carbon 

limitation induces cS-dependent gene expression in Pseudomonas jluorescens in 

soil. Appl. Environ. Microbiol. 67: 3363-3370.

151
‘Effect OfXutntion fhid'Stress ‘factors On -Phosphate Solubilisation ,-lbitity Of Enterobacter as&uriae -PS!!



<BiSRography

Kochian, L.V., Pence, N. S., Letham, D. L. D., Pineros, M. A., Magalhaes, J. V., 

Hoekenga, O. A. and Garvin, D. F. 2002. Mechanisms of metal resistance in 

plants: aluminum and mutant cell line with enhanced citrate excretion. Plant Soil. 

248: 145-153.

Kodaki, T., Katagiri, F., Asano, M., Izui, K. and Katsuki, H. 1985. Cloning of 

phosphoenolpyruvate carboxylase gene from a cyanobaeerium, Anacystis nidulans, 

in Escherichia coli. J. Biochem. 97: 533-539.

Kohler, J., Caravaca, F., Carrasco, L. and Roldan, A. 2007. Interactions between a 

plant growth-promoting rhizobacterium, an AM fungus and a phosphate- 

solubilising fungus in the rhizosphere of Lactuca sativa. Appl. Soil Ecol. 35: 480- 

487.

Konietzny, U. and Greiner, R. 2002. Molecular and catalytic properties of phytate- 

degrading enzymes (phytases). Int. J. Food Sci. Technol. 37: 791-812.

Kovach, M. E., Elzer, P. H., Hill, D. S. Robertson, G. T., Farris, M. A., Roop, R. 

M. II and Peterson, K. M. 1995. Four new derivatives of the broad-host-range 

cloning vector pBBRIMCS, carrying different antibiotic-resistance cassettes. 

Gene, 166: 175-176.

Koyama, H., Kawamura, A., Kihara, T., Hara, T., Takita, E. and Shibata, D. 2000. 

Overexpression of mitochondrial citrate synthase in Arabidopsis thaliana improved 

growth on a phosphorus limited soil. Plant Cell Physiol. 41:1030-1037.

Koyama, H., Takita, E., Kawamura, A., Hara, T. and Shibata, D. 1999. 

Overexpression of mitochondrial citrate synthase gene improves the growth of 

carrot cells in Al-phosphate medium. Plant Ceil Physiol. 40: 482-488.

Kozdroj, J. and van Elsas, J. D. 2001. Structural diversity of microorganisms in 

chemically perturbed soil assessed by molecular and cytoehemical approaches. J. 

Microbiol. Methods 43: 197-212.

Kpomblekou, A. K. and Tabatabai, M. A. 1994. Effect of organic acids on release 

of phosphorus from phosphate rocks. Soil Sci. 158: 442-452.
152

‘Effect OfNutrition AndStress factors On Phosphate SohMisatienMiRty OfEnteroBacterashurme <PSI3



<8i6(tograp(iy

Krishnaraj, P. U. and Goldstein, A. H. 2001. Cloning of a Serratia marcescens 

DNA fragment that induces quinoprotein glucose dehydrogenase-mediated 

gluconic acid production in Escherichia coli in the presence of stationary phase 

Serratia marcescens. FEMS Microbiol. Lett. 205: 215-220.

Krishnaraj, P. U., Sadasivam, K. V. and Khanuja, S. P. S. 1999. Mineral phosphate 

soil defective mutants of Pseudomonas sp. express pleiotropic phenotypes. Curr. 

Sci. 76: 1032-1034.

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

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

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

micronutrients from soil by wheat. Can. J. Soil Sci. 68: 261-270.

Kucey, R. M .N., Jenzen, H. H. and Leggett, M. E. 1989. Microbially mediated 

increases in plant available phosphorus. Adv. Agron. 42: 199-228.

Kuiper, I., Kravchenko, L. V., Bloemberg, G. V. and Lugtenberg, B. J. 2002. 

Pseudomonas putida strain PCL1444, selected for efficient root colonization and 

naphthalene degradation, effectively utilizes root exudate components. Mol. Plant 

Microbe. Interact. 15: 734-741.

Kumar, V. and Narnia, N. 1999. Solubilization of inorganic phosphates and growth 

emergence of wheat as affected by Azotobacter chroococcum mutants. Biol. Fertil. 

Soils 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. Microbiol. Res. 156: 87-93.

Kundu, B. S. and Gaur, A. C. 1981. Effect of single and composite cultures on rock 

phosphate solubilisation. Haryana Agric. Univ. J. Res. 11: 559-562.

‘Effect CffWutritionjlndStress factors On Ekospfiate SobibiBsationjlBiCity OfEnteroBacter asBuriae <PSIS
153



(BiSfiography

Labes, M., Piihler, A. & Simon, R. 1990. A new family of RSFlOlO-derived 

expression and lac-fusion broad-host-range vectors for gram-negative bacteria. 

Gene 89: 37-46.

Lakshmi, T. M. and Helling, R. B. 1976. Selection for citrate synthase deficiency 

in icd mutants of Escherichia coli. J. Bacteriol. 127: 76-83.

Lapeyrie, F. 1988. Oxalate synthesis from soil bicarbonate by the mycorrhizal 

fungus Paxillus involutus. Plant Soil 110: 3-8.

Law, I. J. and Strijdom, B. W. 1989. Inoculation of cowpea and wheat with strains 

of Bradyrhizobium sp. that differ in their production of indole acetic acid. South 

African J. Plant Soil 6: 161-166.

Lee, S., Kim, T., Stahl, C. H. and Lei, X. G. 2005. Expression of Escherichia coli 

AppA2 phytase in four yeast systems. Biotechnol, Lett. 27: 327-334.

Lee, S. W. and Edlin, G. 1985. Expression of tetracycline resistance in pBR322 

derivatives reduces the reproductive fitness of plasmid-containing Escherichia coli. 

Gene 39: 173-180.

Lei, X. G. and Stahl, C. H. 2001. Biotechnological development of effective 

phytases for mineral nutrition and environmental protection. Appl. Microbiol. 

Biotechnol. 57: 474-481.

Leisinger, K. M. 1999. Biotechnology and food security. Curr. Sci. 76: 488-500.

Leopold, H. and Hofner, W. 1991. Improvement of clover yield and quality by 

inoculation with VAM fungi and Rhizobium bacteria. Angew. Bot. 65: 23-33.

Lim, D., Golovan, S., Forsberg, C. W. and Jia, Z. 2000. Crystal structures of 

Escherichia coli phytase and its complex with phytate. Nat. Struct. Biol. 7: 108- 

113.

Lin, H., Bennett, G. N. and San, K. Y. 2005. Chemostat culture characterization of 

Escherichia coli mutant strains metabolically engineered for aerobic succinate

154
effect Of Nutrition JlndStress factors On (Pfiospfiate SofuSiHsation JlOifity Of‘Entero6acter asBuriae <PSI3



<Bi6fiograpfiy

production: a study of the modified metabolic network based on metabolite profile, 

enzyme activity, and gene expression profile. Metab. Eng. 7: 337-352.

Lin, H., Vadali, R. V., Bennett, G. N and San, K. Y. 2004. Increasing the acetyl- 

CoA pool in the presence of overexpressed phosphoenolpyruvate carboxylase or 

pyruvate carboxylase enhances succinate production in Escherichia coli. 

Biotechnol. Prog. 20: 1599-1604

Lin, H. Y. and Neubauer, P. 2000. Effects of insufficient mixing in bioreactors: 

Influence of controlled glucose oscillations on a recombinant fed-batch process of 

Escherichia coli. J. Biotechnol. 79: 27-37.

Lipton, D. S,, Blanchar, R. and Blevins, D. G. 1987. Citrate, malate and succinate 

concentration in exudates from P-sufficient and P-stressed Medicago sativa L. 

seedlings. Plant Physiol. 85: 315-317.

Liu, Q., Huang, Q., Lei, X. G. and Hao, Q. 2004. Crystallographic snapshots of 

Aspergillus fumigatus phytase, revealing its enzymatic dynamics. Structure. 

12:1575-1583.

Liu, S. T., Lee, L. Y., Tai, 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 

solubilization in Escherichia coli HB101: nucleotide sequence and probable 

involvement in biosynthesis of the coenzyme pyrroloquinoline quinone. J. 

Bacterid. 174: 5814-5819.

Loper, J. E. and Buyer, J. S. 1991. Siderophores in microbial interactions on plant 

surfaces. Mol. Plant-Microbe Interact. 4: 5-13.

Lopez-Bucio, J., Nieto-Jacobo, M. F., Ramirez-Rodriguez, V. and Herrera- 

Estrella, L. 2000. Organic acid metabolism in plants: from adaptive physiology to 

transgenic varieties for cultivation in extreme soils. Plant Sci. 160: 1-13.

Effect Of Nutrition jtndStress factors On Efwsphate SoCuBiCisation AUiity OfEntewBacterasSuriae (PSI3
155



<Bi6Gogmpfiy

Lugtenberg, B. J,, Dekkers, L. and Bloemberg, G. V. 2001. Molecular 

determinants of rhizosphere colonization by Pseudomonas. Annu. Rev. 

Phytopathol. 39: 461-490.

Lugtenberg, B. J. J. and Dekkers, L. C. 1999. What makes Pseudomonas bacteria 

rhizosphere competent? Environ. Microbiol. 1: 9-13.

Lugtenberg, B. J. J., Dekkers, L. C., Bansraj, M., Bloemberg, G. V., Camacho, M., 

et al., 1999. Pseudomonas genes and traits involved in tomato root colonization, p. 

433-440. In: P. J. G. M deWit, T. Bisseling, W J. Stiekema, ed., Biology of Plant- 

Microbe Interactions, St. Paul: Am. Phytopathol. Soc. USA.

Luinenburg, I. and Coleman, J. R. 1993. Expression of Escherichia coli 

phosphoenolpyruvate carboxylase in a cyanobacterium, Functional 

complementation of Synechococcus PCC 7942 PPC. Plant Physiol. 101: 121-126.

Luna, M. F., Bemardelli, C. E., Mignone, C. F. and Boiardi, J. L. 2002. Energy 

generation by extracellular aldose oxidation in N2-Fixing Gluconacetobacter 

diazotrophicus. Appl. Environ. Microbiol. 68: 2054-2056.

Luna, M. F., Mignone, C. F. and Boiardi, J. L. 2000. The carbon source influences 

the energetic efficiency of the respiratory chain of N2-fixing Acetobacter 

diazotrophicus. Appl. Microbiol. Biotechnol. 54: 564-569.

Lung, S., Chan, W., Yip, W. K., Wang, L., Yeung, E. C. and Lim, B. L. 2005. 

Secretion of beta-propeller phytase from tobacco and Arabidopsis roots enhances 

phosphorus utilization. Plant Sci. 169: 341-349.

Lynch, J. P. and Brown, K. M. 2001. Topsoil foraging: an architectural adaptation 

of plants to low phosphorus availability. Plant Soil 237: 225-237.

Ma, W., Charles, T. C., Glick, B. R. 2004. Expression of an exogenous 1- 

aminocyclopropane-l-carboxylate deaminase gene in Sinorhizobium meliloti 

increases its ability to nodulate alfalfa. Appl. Environ. Microbiol. 70: 5891-5897.

156
‘Effect Of Nutrition JindStress Eactors On Efiospfmte Sofudifisation J46i(ity O/EnteroSacter asBurine <PSl$



(BiSdopraphy

MacFall, J. S., Johnson, G. A. and Kramer, P. J. 1991. Comparative water uptake 

by roots of different ages in seedlings of loblolly pine (.Pirns taeda L.). New 

Phytol. 119: 551-560.

Maenz, D. D., Engele-Schaan, C. M., Newkirk, R. W. and Classen, H. L. 1999. 

The effect of minerals and mineral chelators on the formation of phytase-resistant 

and phytase susceptible forms of phytic acid in solution and in a slurry of canola 

meal. Anim. Feed Sci. Technol. 81: 177-192.

Mailloux, R. J., Lemire, J., Kalyuzhnyi, S. and Appanna, V. 2008. A novel 

metabolic network leads to enhanced citrate biogenesis in Pseudomonas 

fluorescens exposed to aluminum toxicity heavy metals. Plant Soil 247: 109-119.

Malajczuk, N., Pearse, M. and Litchfield, R. T. 1984. Interactions between 

Phytophthora cinnamoni and Rhizobium isolates. Trans. British Mycol. Soc. 82: 

491-500.

Marshner, P., Crowley, D. E. and Higashi, M. 1997. Root exudation and 

physiological status of a root colonizing fluorescent Pseudomonad in mycorrhizal 

and non-mycorrhizal pepper (Capsicum annum L.). Plant Soil 189: 11-20.

Martinez, K., de Anda, R., Hernandez, G., Escalante, A., Gosset, G., Ramirez, O. 

T. and Bolivar, F. G. 2008. Coutilization of glucose and glycerol enhances the 

production of aromatic compounds in an Escherichia coli strain lacking the 

phosphoenolpyruvate: carbohydrate phosphotransferase system. Microb. Cell Fact. 

7: 1-12.

Matsuno, K., Blais, T., Serio, A. W., Conway, T., Henkin, T. M. and Sonenshein, 

A. L. 1999. Metabolic imbalance and sporulation in an isocitrate dehydrogenase 

mutant of Bacillus subtilis. J. Bacteriol. 81: 3382-3391.

Matsushita, K. and Ameyama, M. 1982. D-glucose-dehydrogenase from 

Pseudomonas fluorescens, membrane bound. Methods Enzymol. 89: 149-154.

‘Effect Of Nutrition find Stress Factors On (Phosphate Sofu6ifisation Bidty OfEntero6acter asSuriae (R5X3
157



<Bi6(iograpdy

Matsushita, K., Ohno, Y., Shinagawa, E., Adachi, O. and Ameyama, M. 1980. 

Membrane-bound D-glucose dehydrogenase from Pseudomonas sp.: solubilisation, 

purification and characterisation. Agric. Biol. Chem. 44: 1505-1512.

Mcloughlin, A. J. 1994. Plasmid stability and ecological competence in 

recombinant cultures. Biotechnol. Adv. 12: 279-324.

Mehana, T. A. and Wahid, O, A. A. 2002. Associative effect of phosphate 

dissolving fungi, Rhizobium and phosphate fertilizer on some soil properties, yield 

components and the phosphorus and nitrogen concentration and uptake by Vicia 

faba L. under field conditions. Pakistan J. Biol. Sci. 5: 1226-1231,

Mehdi, Z., Nahid, S. R., Alikhani, H. A. and Nasser, A. 2006. Responses of lentil 

to co-inoculation with phosphate-solubilizing rhizobial strains and arbuscular 

mycorrhizal fungi. J. Plant Nutr. 29: 1509-1522 .

Miksch, G., Kleist, S., Friehs, K. and Flaschel, E. 2002. Overexpression of the 

phytase from Escherichia coli and its extracellular production in bioreactors. Appl. 

Microbiol. Biotechnol. 59: 685-694.

Millard, C. S., Chao, Y. P., Liao, J. C. and Donnelly, M. I. 1996.Enhanced 

production of succinic acid by overexpression of phosphoenolpyruvate carboxylase 

in Escherichia coli. Appl. Environ. Microbiol. 62: 1808-1810.

Mortimer, P. E., Perez-Femandez, M. A. and Valentine A. J. 2008. The role of 

arbuscular mycorrhizal colonization in the carbon and nutrient economy of the 

tripartite symbiosis with nodulated Phaseolus vulgaris. Soil Biol. Biochem. 40: 

1019-1027.

Motsara, M. R., Bhattacharyya, P. B.and Srivastava, B. 1995. Biofertilizers their 

description and characteristics, p. 9-18. In: Biofertilizer Technology, Marketing 

and Usage, A sourcebook- cum-Glossary. Fertilizer development and consultation 

organisation 204, A Bhanot Comer, 1-2 Pamposh Enclave, New Delhi, India.

Mudge, S. R., Smith, F. W. and Richardson, A. E. 2003. Root specific and

phosphate regulated expression of phytase under the control of a phosphate
158

fffect Of Nutrition JindStress factors On fdospdateSoCudiCisation JlSifity Of'EnteroOacter asBuriae <PSI3



<BiMiograpfiy

transported promoter enables Arabidopsis to grow on phytate as a sole P source. 

Plant Sci. 165: 871-878.

Mukherjee, P. K. and Rai, R. K. 2000. Effect of vesicular arbuscular mycorrhizae 

and phosphate solubilizing bacteria on growth, yield and phosphorus uptake by 

wheat (Triticum aestivum) and chickpea (Cicer arietinum). Indian J. Agron. 45: 

602-607.

Mullen, M. D., Wolf, D. C., Ferris, F. G., Beveridge, T. J., Flemming, C. A. and 

Bailey, G. W. 1989. Bacterial sorption of heavy metals. Appl. Environ. Microbiol. 

55: 3143-3149.

Murphy, J. and Riley, J. P. 1962. A modified single solution method for the 

determination of phosphate in natural waters. Analytica Chimica Acta 27: 31-36.

Muth, G., NuBbaumer, B., Wohlleben, W. and Piihler, A. 1989. A vector system 

with temperature-sensitive replication for gene disruption and mutational cloning 

in Streptomycetes. Mol. Gen. Genet. 219: 341-348.

Nahas, E. 1996. Factors determining rock phosphate solubilization by 

microorganism isolated from soil. World J. Microbiol. Biotechnol. 12: 18-23.

Natarajan T., Subrammanian P. 1995. Response of phosphobacteria along with 

Rhizobium at two levels of phosphorus on groundnut, p. Ill .In: Microbiology 

Abstracts, XXXVI Annual Conference of the Association of Microbiologists of 

India, Hissar, India.

Neubauer, P., Lin, H. Y. and Mathiszik, B. 2003. Metabolic load of recombinant 

protein production: Inhibition of cellular capacities for glucose uptake and 

respiration after induction of a heterologous gene in Escherichia coli. Biotechnol. 

Bioeng. 83: 53-64.

Nies, D. H. 1999. Microbial heavy-metal resistance. Appl. Microbiol. Biotechnol. 

51: 730-750.

‘Effect Of Nutrition JAndStress ‘Factors On (PfiospfiateSofu&ifisation JlSiFty OflEntero6acteras6uria£ ‘PSD
159



<BiShograpfiy

Nies, D. H., and Silver, S. 1995. Ion efflux systems involved in bacterial metal 

resistances. J. Ind. Microbiol. 14: 189-199.

Noel, T. C., Sheng, C., Yost, C. K, Pharis, R. P. and Hynes, M. F. 1996. Rhizobium 

leguminosarum as a plant growth-promoting rhizobacterium: direct growth 

promotion of canola and lettuce. Can. J. Microbiol. 42: 279-283.

Ognalaga, M. E. and Frossard, F. T. 1994. Glucose-1-phosphate and myo-inositol 

hexaphosphate adsorption mechanisms on goethite. Soil Sc. Soc. Am. J. 58: 332- 

337.

Oh, B. C,, Choi, W. C., Park, S., Kim, Y. and Oh, T. 2004. Biochemical properties 

and substrate specificities of alkaline and histidine acid phytases. Appl. Microbiol. 

Bioteehnol. 63: 362-272.

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

arbuscular mycorrhiza (VAM) in growth of wheat plants fertilized with rock 

phosphate. World J. Microbiol. Bioteehnol. 14: 21-219.

Oubrie, A., Rozeboom, H. J., Kalk, K. H., Duine, J. A. and Dijkstra, B. W. 1999. 

The 1.7 A crystal structure of the apo form of the soluble quinoprotein glucose 

dehydrogenase from Acinetobacter calcoaceticus reveals a novel internal 

conserved sequence repeat. J. Mol. Biol. 289: 319-333.

Ozanne, P. G. 1980. Phosphate nutrition of plants - general treatise. The role of 

phosphorus in agriculture, p. 559-589. In: F. E. Khasawneh, E. C. Sample, and E. 

J. Kamprath (ed.), American Soc. Agron. Crop Sci., Soc. America. Soil Sci. Soc. 

America, Madison, WI, USA.

Pal, S. S. 1998. Interactions of an acid tolerant strain of phosphate solubilizing 

bacteria with a few acid tolerant crops. Plant Soil 198: 169-177.

Patel, D. K., Archana, G. and Kumar, G. N. 2008. Variation in the nature of 

organic acid secretion and mineral phosphate solubilization by Citrobacter sp. 

DHRSS in the presence of different sugars. Curr. Microbiol. 56:168-174.

160
‘Effect Of Nutrition findStress Factors On (Phosphate SoCu6idsation Sifity OfEntervhacter asBuriae PSI3



^BiSCiography

Paul, E. A. and Clark, F. E. 1988. Soil microbiology and biochemistry. Academic 

Press, Inc., San Diego, Calif.

Paul, N. B. and Sundara Rao, W. V. B. 1971. Phosphate dissolving bacteria and 

VAM fungi in the rhizosphere of some cultivated legumes. Plant Soil 35: 127-132.

Peix, A, Rivas-Boyero, A. A., Mateos, P. F., Rodriguez-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.

Peng, L., Arauzo-Bravo, M. J. and Shimizu, K. 2004. Metabolic flux analysis for a 

ppc mutant Escherichia coli based on 13C-labelling experiments together with 

enzyme activity assays and intracellular metabolite measurements. FEMS 

Microbiol. Lett. 235: 17-23.

Peterson, G. L. 1979. Review of the Folin phenol quantitation method of Lowry, 

Rosenberg, Farr and Randall. Anal. Biochem. 100: 201.

Phillips, D. A. and Torrey, J. G. 1972. Studies on cytokinin production by 

Rhizobium. Plant Physiol. 49: 11-15.

Phillips, D. A., Tama, C., Fox, T. C., King, M.D., Bhuvaneswari, T. V. and 

Teuber, L. R. 2004. Microbial products trigger amino acid exudation from plant 

roots. Plant Physiol. 136: 2887-2894.

Piccini, A. and Azcon, R. 1987. Effect of phosphate solubilizing bacteria and 

vesicular arbuscular mycorrhizal fungi on the utilization of Bayovar rock 

phosphate by alfalfa plants using a sand vermiculite medium. Plant Soil 101: 45- 

50.

Plessner, O., Klapatch, T. and Guerinot, M. L. 1993. Siderophore utilization by 

Bradyrhizobium japonicum, Appl. Environ. Microbiol. 59: 1688-1690.

effect Of Nutrition findStress Factors On FhosphaU SoCuSifisation £ Sidty OfFnteroBacter asSumc <PSI3
161



(BiSCiograpfiy

Poi, S. C., Ghosh, G. and Kabi, M. C. 1989. Response of chickpea (Cicer 

aeritinum L.) to combined inoculation with Rhizobium, phosphobacteria and 

mycorrhizal organisms. Zbl. Microbiol. 114: 249-253.

Postma, J., van Elsas, J. D., Govaert, J. M. and van Veen, J. A. 1988. The 

dynamics of Rhizobium leguminosarum biovar trifolii introduced into soil as 

determined by immunofluorescence and selecting plating techniques. FEMS 

Microbiol. Ecol. 53: 251-260.

Pozo, M. J. and Azc6n-Aguilar, C. 2007. Unraveling mycorrhiza-induced 

resistance. Curr. Opin. Plant Biol. 10: 393-408.

Prabakaran, J., Ravi, K. B. and Srinivasan, K. 1996. Response of Vamban-1 

Blackgram to N2 fixer and P mobilizers in acid soil. p. 120. In: Microbiology 

Abstracts, XXXVII Annual Conference of the Microbiologists of India, IIT, 

Chennai, India.

Quiquampoix, H. and Mousain, D. 2005. Enzymatic hydrolysis of organic 

phosphorus, p. 89-112. In: B. L. Turner, E. Frossard, and D. S. Baldwin (ed.), 

Organic Phosphorus in the Environment. CABI Publishing, Wallingford, UK.

Ramos-Gonzalez, M. I., Campos, M. J. and Ramos, J. L. 2005. Analysis of 

Pseudomonas putida KT2440 gene expression in the maize rhizosphere: in vivo 

[corrected] expression technology capture and identification of root-activated 

promoters. J. Bacteriol. 187: 4033-4041.

Ramos-Gonzalez, M. I., Duque, E. and Ramos, J. L. 1991. Conjugational transfer 

of recombinant DNA in cultures and in soils: Host range of Pseudomonas putida 

TOL plasmids. Appl. Environ. Microbiol. 57: 3020-3027.

Rao, M. A., Violante, A. and Gianffeda, L. 1994. Catalytic behaviour of acid 

phosphatase immobilized on clay minerals and organo-mineral complexes, p.l 17- 

118. Transactions 15th World Congress of Soil Science. International Soil Science 

Society, Acapulco, Mexico.

i'Effect OfJfutritim^ndStress factors On ¥Rosp(MteSoCu6iCisatti>nMfc8ty Cf'EntemSacterasfuriae <PSI3
162



(Bibliography

Reddy, P. M., Ladha, J. K., So, R. B., Hernandez, R. J., Ramos, M. C., Angeles, O. 

R., Dazzo, F. B. and de Bruijn, F. J. 1997. Rhizobial communication with rice 

roots: induction of phenotypic changes, mode of invasion and extent of 

colonization. Plant Soil 194: 81-98.

Reyes, I., Bernier, L., Simard, R. R. and Antoun, H. 1999. Effect of nitrogen 

source on the solubilization of different inorganic phosphates by an isolate of 

Penieillium rugulosum and two UV induced mutants. FEMS Micobiol. Ecol. 28: 

281-290.

Richardson, A. E. and Hadobas, P. A. 1997. Soil isolates of Pseudomonas sp. that 

utilize inositol phosphates. Can. J. Microbiol. 43: 509-516.

Richardson, A. E. 1994. Soil micro-organisms and phosphate availability, p. 50-62. 

In: C. E. Pankhurst, B. M. Doube, V. V .S. R. Gupts, and P. R. Grace (ed.), Soil 

Biota Management in Sustainable Agriculture. CSIRO, Melbourne, Australia.

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. 2001. Utilization of phosphorus by Pasture plants supplied with 

myoinositol hexaphosphate is enhanced by the presence of soil microorganisms. 

Plant Soil. 229: 47-56.

Richardson, A. E. and Hadobas, P. A. 1997. Soil isolates of Pseudomonas spp. that 

utilize inositol phosphates. Can. J. Microbiol. 43:509-516.

Richardson, A. E., Hadobas, P. A. and Hayes, J. E. 2000. Acid 

phosphomonoesterase and phytase activities of wheat (Triticum aestivum L.) roots 

and utilisation of organic phosphorus substrates by seedlings grown in sterile 

culture. Plant Cell Environ. 23: 397-405.

Rodriguez, E., Wood, Z. A., Karplus, P. A. and Lei, X. G. 2000. Site-directed 

mutagenesis improves catalytic efficiency and thermostability of Escherichia coli 

pH 2.5 acid phosphatase/phytase expressed in Pichia pastoris. Arch. Biochem. 

Biophys. 382: 105-112.

163
‘Effect OfWutritianJtniCStress factors On (Phosphate Solubilisation JihiRty Of<Enterohacterasburiae PS13



<Bi6fiograpliy

Rodriguez, H. and Fraga, R. 1999. Phosphate solubilizing bacteria and their role in 

plant growth promotion. Biotechnol. Adv. 17: 319-339.

Rodnguez, H., Fraga, R., Gonzalez, T. and Bashan, Y. 2006. Genetics of 

phosphate solubilization and its potential applications for improving plant growth- 

promoting bacteria. Plant Soil 287: 15-21.

Rodnguez, H., Gonzalez, T. and Selman, G. 2000. Expression of a mineral 

phosphate solubilizing gene from Erwinia herbicola in two rhizobacterial strains. J. 

Biotechnol. 84: 155-161.

Roos, W. and Luckner, M. 1984. Relationships between proton extrusion and 

fluxes of ammonium ions and organic acid in Penicillium cyclopium. J. Gen. 

Microbiol. 130: 1007-1014.

Rozen, S. and Skaletsky, H. J. 2000. Primer3 on the WWW for general users and 

for biologist programmers, p. 365-386. In: S. Krawetz, S. Misener (ed.), 

Bioinformatics Methods and Protocols. Methods in Molecular Biology. Humana 

Press, Totowa, NJ, U.S.

Rozkov, A., Avignone-Rossa, C. A., Ertl, P. F., Jones, P., O’Kennedy, R. D., 

Smith J. J., Dale, J. W. and Bushell, M. E. 2004. Characterization of the Metabolic 

Burden on Escherichia coli DH1 Cells Imposed by the Presence of a Plasmid 

Containing a Gene therapy Sequence Biotechnol. Bioeng. 88: 909-915.

Ruijter, G. J., Panneman, H., Xu, D. and Visser, J. 2000. Properties of Aspergillus 

niger citrate synthase and effects of citA overexpression on citric acid production. 

FEMS Microbiol. Lett. 184: 35-40.

Ruijter, G. J. G., Panneman, H. and Visser, J. 1997. Overexpression of 

phosphofructokinase and pyruvate kinase in citric acid producing Aspergillus 

niger. Biochim. Biophys. Acta 1334: 317-326.

Saber, M. S. M. and Kabesh, M. O. 1990. Utilization of biofertilizers in field crop 

production. II. A comparison study on the effect of biofertilization or sulphur

164
(Effect OfNutrition And Stress factors On Efiospfiate Soiu6ifisation J4 SiCity OfEntero6acter asburiae <PSI3



<Bi65ograpfy

application on yield and nutrient uptake by lentil plants. Egyptian J. Soil Sci. 30: 

415-422.

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.

Salmeron-Lopez, V., Martinez-Toledo, M. V., Salmeron-Miron, V., Pozo, C. and 

Gonzalez-Lopez, J. 2004. Production of amino acids by Rhizobium, 

Mesorhizobium and Sinorhizobium strains in chemically defined media. Amino 

Acids 27:169-174.

Samac, D. A. and Tesfaye, M .2003. Plant improvement for tolerance to aluminum 

in acid soils: A review. Plant Cell Tissue Organ Cult. 75: 189-207.

Sambrook, J. and Russell, D. W. 2001. Molecular Cloning: A Laboratory Manual, 

Cold Spring Harbor Laboratory Press, New York.

Sanchez, R. and Cejudo, F. J. 2003. Identification and expression analysis of a 

gene encoding a bacterial-type phosphoenolpyruvate carboxylase from Arabidopsis 

and Rice. Plant Physiol. 132: 949-957.

Sanders, F. E. and Tinker, P. B. 1971. Mechanism of absorption of phosphate from 

soil by Endogone myeorrhizas. Nature. 233: 278-279.

Sanders, F. E. and Tinker, P. B. 1973. Phosphate flow into mycorrhizal roots. Pest 

Sci. 4: 385-395.

Santos, P. M., Di Bartolo, I., Blatny, J. M., Zennaro, E. and Valla, S. 2001. New 

broad-host-range promoter probe vectors based on the plasmid RK2 replicon. 

FEMS Microbiol. Lett. 195: 91-96.

Sanyal, S, K. and De Datta, S. K. 1991. Chemistry of phosphorus transformations 

in soil. Adv. Soil Sci. 25: 1-120.

fffect OfWutritionJlniStms factors On fRospRate SotuSilisationJlSiRty Of'EntemRacterasSuriae 9SB
165



<Bi6(xograpfiy

Sarojini, V., Verma, S., Mathur, M. S. 1989. Biocoenotic association between 

nitrogen fixing and phosphate solubilizing microorganisms. Curr. Sci. 59: 1099- 

1100.

Satizabal, E. J. H. and Saif, U. S. R. 1987. Interaction between vesicular arbuscular 

mycorrhiza and leguminous Rhizobium in an oxisol of the eastern plains of 

Colombia. Acta Agron. 31: 7-21.

Schippers, B., Bakker, A. W. and Bakker, P. A. H. M. 1987. Interactions of 

deleterious and beneficial rhizosphere microorganisms and the effect of cropping 

practices. Ann. Rev. Phytopathol. 25: 339-358.

Schloter, M., Wiehe, W., Assmus, B., Steindl, H., Becke, H., Hoflich, G. And 

Hartmann, A. 1997. Root colonization of different plants by plant growth- 

promoting Rhizobium leguminosarum bv. trifolii R39 studied with monospecific 

polyclonal antisera. Appl. Environ. Microbiol. 63: 2038-2046.

Schutter, M. E. and Dick, R. P. 2001. Shifts in substrate utilization potential and 

microbial community structure in response to carbon substrates. Soil Biol. 

Biochem. 33: 1481-1491.

Scott, J. A., and Palmer, S. J. 1990. Sites of cadmium uptake in bacteria used for 

biosorption. Appl. Environ. Microbiol. 33: 221-225.

Seeger, A., Sehneppe, B,, McCarthy, J. E. G., Deckwer, W. D. and Rinas, U. 1995. 

Comparison of temperature and isopropyl-B-D-thiogalacto-pyranoside-induced 

synthesis of basic fibroblast growth factor in high cell-density cultures of 

recombinant Escherichia coli. Enzyme Microb. Technol. 10: 947-953.

Shaehar-Hill, Y., Pfeffer, P. E., Douds, D., Osman, S. F., Doner, L. W. and 

Ratcliffe, R. G. 1995. Partitioning of intermediary carbon metabolism in vesicular- 

arbuscular mycorrhizal leeks. Plant Physiol. 108: 7-15.

Shang, C., Stewart, J. W. B. and Huang, P. M. 1992. pH effect on kinetics of 

adsorption of organic and inorganic phosphates by short-range ordered aluminum 

and iron precipitates. Geoderma 53: 1-14.
166

(Effect Of Nutrition find Stress Factors On FfiospHate SofuBifisation Jl SiRty GfEntero6acter asSuriae <PSI3



(BiSfiograpdy

Sharma, V., Kumar, V., Archana, G. and Naresk Kumar, G. 2005. Substrate 

specificity of glucose dehydrogenase (GDH) of Enterobacter asburiae PSD and 

rock phosphate solubilization with GDH substrates as C sources. Can. J. Microbiol. 
51:477-482. j

Shimizu, N., Fukuzono, S., Fujimori, K., Nishimura, N. and Odawara, Y. 1988.
I

Fed-batch cultures of recombinant Escherichia coli with inhibitory substance 

concentration monitoring. J. Ferm. Technol. 66: 187-191.
i

Shirai, T., Fujimura, K., Furusawa, C., Nagahisa, K., Shioya, S. and Shimizu, H.

2007. Study on roles of anaplerotic pathways in glutamate overproduction of
I

Corynebacterium glutamicum by metabolic flux analysis. Microb. Cell Fact. 23: 6- 

19.

Silver, S. Phung, L. T. 1996. Bacterial heavy metal resistance: newl surprises. Ann. 

Rev. Microbiol. 50: 753-789.

Simon, R., Priefer, U. and Puhler, A. 1983. A broad host range mobilization 

system for in vivo genetic engineering: transposon muta-genesis in gram negative 

bacteria. Bio/Technol. 1: 784-791.

Singh, H. P. 1990. Response of dual inoculation with Bradyrhizobium and VAM
I

mycorrhiza or phosphate solubilizer on soybean in mollisol. p. Ij4-16. In: B. L. 
Mali, H. Chand (ed.), Trends in mycorrhiza. Research Proceedings] of the National 

conference on Mycorrhiza, HAU, Hisar, India. 1

Singh, H. P. and Singh, T. A. 1993. The interaction of rbck phosphate, 

Bradyrhizobium, vesicular arbuscular mycorrhizae and phosphate solubilizing 

microbes on soybean grown in a sub-Himalyan mollisol. Mycorrhiza 4: 37-43.I
i

Singh, S. and Kapoor, K. K. 1999. Inoculation with phosphate solubilizing 

microorganisms and a vesicular arbuscular mycorrhizal fungus improves dry 

matter yield and nutrient uptake by wheat grown in a sandy soil. B-iol. Fertil. Soils 

28: 139-144. j

‘Effect Of Nutrition Jln£Stress factors On tPHospHate So(uMisationJI6ility OfEnterodacterasBuriae <PSI3

I '

167



(BiSfiograpky

Skrary, F. A. and Cameron, D. C. 1998. Purification and characterization of a 

Bacillus Hcheniformis phosphatase specific for D-alpha-glycerphosphate. Arch. 

Biochem. Biophys. 349: 27-35.

Smith, A., Hill, S. and Anthony, C. 1990. The purification, characterization and 

role of the d-type cytochrome oxidase of Klebsiella pneumoniae during nitrogen 

fixation. J.Gen. Microbiol. 136: 171-180.

Son, C. L. and Smith, S. E. 1995. Mycorrhizal growth responses: interaction 

between photon irradiance and phosphorus nutrition. New Phytol. 108: 305-314.

Song, S. C. and Lin, L. P. 1999. The transition of Rhizobium fredii 

lipopolysaccharides induced by soybean root exudation. Bot. Bui. Acad. Sin. 40: 

73-78.

Spencer, D., James, E. K., Ellis, G. J., Shaw, J. E. and Sprent, J. I. 1994. 

Interactions between rhizobia and potato tissues. J. Exp. Bot 45: 1475-1482.

Sperber, J. I. 1957. Solution of mineral phosphates by soil bacteria. Nature, 180: 

994-995.

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

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

Srivastava, S., Kausalya, M. T., Archana, G,, Rupela, O. P. and Naresh-Kumar, G. 

2007. Efficacy of organic acid secreting bacteria in solubilization of rock 

phosphate in acidic alfisols. p. 117-124. In: E. Velazquez and C. Rodriguez- 

Barrueco (ed.), First International Meeting on Microbial Phosphate Solubilization. 

Series: Developments in Plant and Soil Sciences, Springer.

Stahl, C. H., Wilson, D. B. and Lei, X. G. 2003. Comparison of extracellular 

Escherichia coli AppA phytases expressed in Streptomyces lividans and Pichia 

pastoris. Biotechnol. Lett. 25: 827-831.

Stark, M. J. R. 1987. Multicopy expression vectors carrying the lac repressor gene 

for regulated high-level expression of genes in Escherichia coli. Gene 51: 255-267.

168
‘Effect Of Nutrition And Stress Factors On FHospfuxte SoCuSiRsationMUity OfEnteroBacterasBuriae <PSI3



<Bi$(wgrapfiy

Stevenson, F. J. and Cole, M. A. 1999. Cycles of soil, ed., John Wiley & Sons, 

London.

Stevenson, F. J. 1986. Cycles of soil carbon, nitrogen, phosphorus, sulphur 

micronutrients. Wiley, New York.

Subba Rao, N. S. 1982. Phosphate solubilization by soil microorganisms, p. 295- 

305. In: N.S. Subba Rao (ed.), Advances in Agricultural Microbiology, Oxford and 

IBH, New Delhi.

Sugita, C., Ogata, K., Shikata, M., Jikuya, H., Takano, J., Furumichi, M., 

Kanehisa, M., Omata, T., Sugiura, M. and Sugita M. 2007. Complete nucleotide 

sequence of the freshwater unicellular cyanobacterium Synechococcus elongatus 

PCC 6301 chromosome: gene content and organization. Photosyn. Res. 93: 55-67.

Tandon, H. L. S. 1987. Phosphorus research and production in India. Fertilizer 

development and consultation organization, New Delhi.

Tang, J., Leung, A., Leung, C. and Lim, B. L. 2006. Hydrolysis of precipitated 

phytate by three distinct families of phytases. Soil Biol. Biochem. 38: 1316-1324.

Thaller, M. C., Berlutti, F., Schippa, S., Iori, P., Passariello, C. and Rossolini, G. 

M. 1995. Heterogeneous patterns of acid phosphatases containing low-molecular- 

mass Polipeptides in members of the family Enterobacteriaceae. Int. J. Syst. 

Bacterid. 4: 255-261.

Thaller, M. C., Berlutti, F., Schippa, S., Lombardi, G. and Rossolini, G. M. 1994. 

Characterization and sequence of PhoC, the principal phosphate-irrepressible acid 

phosphatase of Morganella morganii. Mierobiol.140: 1341-1350.

Thomas, G. V. 1895. Occurrence and ability of phosphate-solubilizing fungi from 

coconut plant soils. Plant Soil 87: 357-364.

Tisdall, J. M. 1994. Possible role of soil microorganisms in aggregation in soils. 

Plant Soil 159: 115-121.

’Effect Of Nutrition find Stress factors On <BtwspRateSoCu6iCisationfi6iRty OfEntero6acteras$uriae VSB
169



<BiSRography

Toro, M., Azcon, R. and Barea, J. M. 1997. Improvement of arbuscular mycorrhiza 

development by inoculation of soil with phosphatesolubilizing rhizobacteria to 
improve rock phosphate bioavailability (P32) and nutrient cycling. Appl. Environ. 

Microbiol. 63: 4408-4412.

Torres, N. 1994a. Modelling approach to control of carbohydrate metabolism 

during citric acid accumulation by Aspergillus niger. I. Model definition and 

stability of the steady state. Biotechnol. Bioeng. 44:104-111.

Torres, N. 1994b. Modelling approach to control of carbohydrate metabolism 

during citric acid accumulation by Aspergillus niger. II. Sensitivity analysis. 

Biotechnol. Bioeng. 44:112-118.

Traina, S. J., Sposito, G., Hesterberg, D. and Kafkafi, U. 1986. Effects of pH and 

organic acids on orthophosphate solubility in an acidic, montmorillonitic soil. Soil 

Sc. Soc. Am. J. 50: 45-52.

Trofymow, J. A., Coleman, D. C. and Cambardella, C. 1987. Rates of rhizo- 

deposition and ammonium depletion in the rhizosphere of axenic oat roots. Plant 

Soil 97: 334-344.

Tu, J. C. 1978. Protection of soybean from severe Phytophthora root rot by 

Rhizobium. Physiol. Plant Pathol. 12: 233-240.

Tu, J. C. 1979. Evidence of differential tolerance among some root rot fungi to 

rhizobial parasitism in vitro. Physiol. Plant Pathol. 14: 171-177.

Turner, B. L., Paphazy, M. J., Haygarth, P. M. and McKelvie, I. D. 2002. Inositol 

phosphates in the environment. Phil.Trans. R. Soc.Lond. Ser. B. 357: 449-469.

Tye, A. J., Siu, F. K. Y., Leung, T. Y. C. and Lim, B. L. 2002. Molecular cloning 

and the biochemical characterization of two novel phytases from B. subtilis 168 

and B. licheniformis. Appl. Microbiol. Biotechnol. 59: 190-197.

‘Effect Of Nutrition Mistress Factors On FhospRate So(u6iBsationJi(ti(ity CfEntemOacter asBurme <PSI3
170



<BiSGograp&y

Unno, Y., Okubo, K., Wasaki, T. S. and Osaki, M. 2005. Plant growth promotion 

abilities and microscale bacterial dynamics in the rhizosphere of Lupin analysed by 

phytate utilization ability. Environ. Microbiol. 7: 396-404.

Van Der Bij, A. J., De Weger, L. A., Tucker, W. T. and Lugtenberg, B. J. J. 1996. 

Plasmid Stability in Pseudomonas fluorescens in the Rhizosphere. Appl. Environ. 

Microbiol. 62: 1076-1080.

van Elsas, J. D., A. F. Dijkstra, J. M. Govaert, and J. A. van Veen. 1986. Survival 

of Pseudomonas fluorescens and Bacillus subtilis introduced into two soils of 

different texture in field microplots. FEMS Microbiol. Ecol. 38:151-160.

Van Veen, J. A., Leonard, S., Van Overbeek, L. S. and Van Elisas, J. D. 1997. Fate 

and activity of microorganisms introduced into soil. Microbiol. Mol. Biol. Res. 61: 

121-135.

Vance, C. P., Graham, P. H., and Allan, D. L. 2000. Biological nitrogen fixation: 

Phosphorus Ba critical future need? p. 509-518. In: F.O. Pederosa, M. Hungria, M. 

G. Yates, and W. E. Newton (ed.), Nitrogen fixation from molecules to crop 

productivity. Kluwer Academic Publishers, Dordrecht, Netherlands.

Vande Broek, A. and Vanderleyden, J. 1995. The role of bacterial motility, 

chemotaxis, and attachment in bacteria-plant interactions. Mol. Plant-Microbe 

Interact. 8: 800-810.

Vandedrinck, S,, Deschamps, G., Sablon, E. and Vandamme, E. J. 2001. Metabolic 

engineering of Escherichia coli: Construction and characterization of A gllA 

(citrate synthase) knockout mutant. Meded. Rijksuniv. Gent. Fak. Landbouwkd 

Toegep. Biol. Wet. 66: 333-336.

Venkateswarlu, B., Rao, A. V., Raina, P. and Ahmad, N. 1984. Evaluation of 

phosphorus solubilization by microorganisms isolated from arid soil. J. Ind. Soc. 

Soil Sci. 32: 273-277.

effect Of Nutrition J^ndStress Factors On (Phosphate SoCuSidsationfl Sifity OfFnteroBacterasBuriae tPSO
111



<BiSttograpfiy

Vesper, S. J. 1987. Production of pili (fimbriae) by Pseudomonas jluorescens and 

correlation with attachment to com roots. Appl. Environ, Microbiol. 53: 1397- 

1403.

Vessey, J. K. 2003. Plant growth promoting rhizobacteria as biofertilizers. Plant 

Soil 255: 571-586.

Vig, A. C. and Dev, G. 1984. Phosphoms adsorption characteristics of some acid 

and alkaline soils. J. Indian Soc. Soil Sci 32: 235-239.

Viteri, S. E. and Schmidt, E. L. 1996. Ecology of indigenous soil rhizobia: 

selective response of Bradyrhizobium japonicum to a soybean meal. Appl. Soil 

Ecol.3: 187-196.

Vivas, A., Marulanda, A., Ruiz-Lozano, J. M., Barea, J. M. and Azcon, R. 2003. 

Influence of a Bacillus sp. on physiological activities of two arbuscular 

mycorrhizal fungi and on plant responses to PEG-induced drought stress. 

Mycorrhiza 13: 249-256.

Vora, M. S. and Shelat, H. N. 1998. Impact of addition of different carbon and 

nitrogen sources on solubilization of rock phosphate by phosphate-solubilizing 

micro-organisms. Ind. J. Agric. Sci. 68: 292- 294.

Walker, T. S., Bais, H. P., Grotewold, E. and Vivanco, J. M. 2003. Root exudation 

and rhizosphere biology. Plant Physiol. 132: 44-51.

Walsh, K. and Koshland, D. E. 1985. Characterization of rate-controlling steps in 

vivo by use of an adjustable expression vector. Proc. Natl. Acad. Sci. USA. 82: 

3577-3581.

Wani, P. A., Khan, M. S. and Zaidi, A. 2007. Effect of metal tolerant plant growth 

promoting Bradyrhizobium sp. (vigna) on growth, symbiosis, seed yield and metal 

uptake by greengram plants. Chemosphere. 70: 36-45.

Wani, P. A., Khan, M. S. and Zaidi, A. 2007b. Cadmium, chromium and copper in 

greengram plants. Agron. Sustain. Dev. 27: 14-153.

172
‘Effect Of Nutrition JltufStress Eactors On Vkospfutte SoCuiiCmtionMiRty OfEntero6acteras6uriae VSI3



(BiSfiography

Wani, P. A., Khan, M. S. and Zaidi, A. 2007c. Impact of heavy metal toxicity on 

plant growth, symbiosis, seed yield and nitrogen and metal uptake in chickpea. 

Aus. J. Exp. Agric. 47: 712-720.

Wani, P. A., Khan, M. S. and Zaidi, A. 2008a. Chromium-reducing and plant 

growth-promoting Mesorhizobium improves chickpea growth in chromium- 

amended soil. Biotechnol Lett. 30: 159-163.

Wani, P. A., Khan, M. S. and Zaidi, A. 2008b. Effect of metal-tolerant plant 

growth-promoting Rhizobium on the performance of pea grown in metal-amended 

soil. Arch. Environ. Contam. Toxicol. 55: 33-42.

Watanabe, T. and Osaki, M. 2002. Mechanisms of adaptation to high aluminium 

condition in native plant species growing in acidic soils: A review. Commun. Soil 

Sci. Plant Anal. 33: 1247-1260.

Weckbecker, A. and Hummel, W. 2005. Microbial enzymes and 

biotransformations glucose dehydrogenase for the regeneration of NADPH and 

NADH. Methods Biotechnol. 17: 225-238.

Whitelaw, M. A. 2000. Growth promotion of plants inoculated with phosphate- 

solubilizing fungi. Adv. Agron. 69: 100-151.

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.

Wodzinski, R. J. and Ullah, A. H. J. 1996. Phytase. Adv. Appl. Microbiol. 42: 263- 

302.

Woodward, J., Mattingly, S. M., Danson, M., Hough, D., Ward, N. and Adams, M. 

1996. In vitro hydrogen production by glucose dehydrogenase and hydrogenase. 

Nat. Biotechnol. 14: 872-874.

‘Effect Of Nutrition JlrntStress ‘Factors On Eliospikte SolhBiGsationMility OfEnteroSacterasiwme VSB
173



<Bi66ograpfiy

Wyss, M., Brugger, R., Kronenberger, A., Remy, R., Fimbel, R., Oesterhelt, G., 

Lehmann, M. and van Loon, A.P. 1999. Biochemical characterization of fungal 

phytases (myo-inositol hexakisphosphate phosphohydrolases): catalytic

properties.Appl. Environ. Microbiol. 65: 367-473.

Xu, D. P., Madrid, C. P., Rohr, M. and Kubcek, C. P. 1989. The influence of type 

and concentration of carbon source on production of citric acid by Aspergillus 

niger. Appl. Microbiol. Biotechnol. 30: 553-558.

Xu, J. G. and Johnson, R. L. 1995. Root growth, microbial activity and 

phosphatase activity in oil-contaminated, remediated and uncontaminated 

soils planted to barley and field pea. Plant Soil 173: 3-10.

Xu, R. K., Zhu, Y.G. and Chittleborough, D. 2004. Phosphorus release from 

phosphate rock and an iron phosphate by low-molecular-weight organic acids. J. 

Environ. Sci. 16: 5- 8.

Xu, W., Ahmed, S., Moriyama, H. and Chollet, R. 2006.The importance of the 

strictly conserved, C-terminal glycine residue in phosphoenolpyruvate carboxylase 

for overall catalysis: mutagenesis and truncation of GLY-961 in the sorghum C4 

leaf isoform. J. Biol. Chem. 281: 17238-45.

Xu, Z., Jing, K., Liu, Y. and Cen, P. 2007. High-level expression of recombinant 

glucose dehydrogenase and its application in NADPH regeneration. J. Ind. 

Microbiol. Biotechnol. 34: 83-90.

Yadav, K. S. and Dadarwal, K. R. 1997. Phosphate solubilization and mobilization 

through soil microorganisms, p. 293-308. In: K. R. Dadarwal (ed.), 

Biotechnological approaches in soil microorganisms for sustainable crop 

production. Scientific, Jodhpur, India.

Yamada, M., Asaoka, S., Saier, M. H. Jr. and Yamada, Y. 1993. Characterization 

of the gcd gene from Escherichia coli K-12 W3110 and regulation of its 

expression. J. Bacteriol. 175: 568-571.

174
Effect Of Nutrition find Stress Factors On Ffbspdate SofuSiGsation fi SiRty OfEntero6acteras6urme <PSI3



<Bi6Bograp6y

Yanni, Y. G., Rizk, R. Y., Abd El-Fattah, F. K., Squartini, A. Corich, V., 

Giacomini, A., de Bruin, F., Rademaker, J., et al., 2001. The beneficial plant 

growth-promoting association of Rhizobium leguminosarum bv. trifolii with rice 

roots. Aust. J. Plant Physiol. 28: 845-870.

Yanni, Y. G„ Rizk, R. Y„ Corich, V., Squartini. A., Ninke, K„ Phillip- 

Hollingsworth, S., Orgambide, G., de Braijn, F., Stoltzfus, J., Buckley, D., 

Schmidt, T. M., Mateos, P. F., Ladha, J. K. and Dazzo, F. B. 1997. Natural 

endophytic association between Rhizobium leguminosarum bv. trifolii and rice 

roots and assessment of its potential to promote rice growth. Plant Soil 194: 99- 

114.

Yip, W., Wang, L., Cheng, C., Wu, W., Lang, S. and Lim, B. 2003. The 

introduction of a phytase gene from Bacillus subtilis improved the growth 

performance of transgenic tobacco. Biochem. Biophys. Res. Commun. 310: 1148- 

1154.

Yoshida, H., Kojima, K., Witarto, A. B. and Sode, K. 1999. Engineering a 

chimeric pyrroloquinoline quinone glucose dehydrogenase: improvement of EDTA 

tolerance, thermal stability and substrate specificity. Protein Eng. 12: 63-70.

Zaidi, A. 1999. Synergistic interactions of nitrogen fixing microorganisms with 

phosphate mobilizing microorganisms. Ph.D. thesis. Aligarh Muslim University, 

Aligarh, India.

Zaidi, A. and Khan, M. S. 2005. Interactive effect of rhizospheric microorganisms 

on growth, yield and nutrient uptake of wheat. J. Plant Nutr. 28: 2079-2092.

Zaidi, A., Khan, M. S. and Aamil, M. 2004. Bio-associative effect of rhizospheric 

microorganisms on growth, yield and nutrient uptake of greengram. J. Plant Nutr. 

27: 599-610.

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.

175
(Effect Of Nutrition find Stress (Factors On Fkosphate Sofu 6i(isation Sifity Of!Entero$acter asSuriae FSI3



<BiUograpfvy

Zheng, X. Y. and Sinclair, J. B. 1996. Chemotactic response of Bacillus 

megaterium strain B153-2-2 to soybean root and seed exudates. Physiol. Mol. Plant 

Pathol. 48: 21-35.

Zheng, Z. Y., Yao, S. J. and Lin, D. Q. 2005. Using a kinetic model that considers 

cell segregation to optimize hEGF expression in fed-batch cultures of recombinant 

Escherichia coli. Bioprocess Biosyst. Eng. 27: 143-152.

Zimmermann, P., Zaqdi, G., Lehmann, M., Zeder, C., Amrhein, N., Frossard, E. 

and Bucher, M. 2003. Engineering the root soil interface via targeted expression in 

trichoblasts. Plant Biotechnol. J. 1: 353-360.

Zoysa, A. K. N., Janzen, H. FI. and Leggett, M. E. 1998. Microbially mediated 

increases in plant available phosphorus. Adv. Agro. 42: 199-227.

Effect Of Nutrition JltuCStress Vactors On EfwspHate SoCu6iRsatumji6iCity OfEnteroiacterasSuriae <PSB
176


