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 CURRICULUM VITAE 
 
 
LEON VINCENT KOCHIAN 
 
 
Personal Data: 
 

University Address: Robert W. Holley Center for Agriculture and Health 
USDA-ARS 

    Tower Road, Cornell University 
    Ithaca, NY  14853 
 
  
Research Interests: 
 
Using genomic, genetic and physiological approaches to improve the abiotic stress tolerance for 
staple food crops, especially for agriculture in developing countries. Molecular physiology and 
biophysics of mineral nutrient transport processes in plants; mechanisms and regulation of plant 
micronutrient transport; rhizosphere biology; role of root biology in plant responses to 
environmental stresses; cellular and molecular basis of aluminum toxicity and resistance in 
plants; mechanisms of heavy metal transport and resistance in plants; use of plants to 
remediate heavy metal-polluted soils. 
 
Education: 
 
1978:  B.A.  Botany, Highest Honors, University of California, Berkeley 
 
Honors Research Thesis: "Hydrogen Evolution Catalyzed by Nitrogenase and Hydrogenases in 
Cultures of Cyanobacteria"    Thesis Advisor: Dr. Russell Jones 
 
1983:  Ph.D. Plant Physiology, University of California, Davis. 
 
Dissertation Title: "The Kinetics, Mechanisms and Localization of K+ Influx in Zea mays Roots" 
Major Professor: Dr. William J. Lucas 
    
 
Professional Positions Held: 
 
1978-82:  NSF Doctoral Fellow, Botany Department, University of California, Davis 
1982-83:  UC Davis Graduate Fellow, Botany Department 
1984-85:  Postdoctoral Research Associate, Botany Department, University of 

California, Davis 
1985:   Lecturer, Botany Department, University of California, Davis 
1985-Present: Plant Physiologist, USDA-ARS, U.S. Plant, Soil and Nutrition Laboratory, 

Ithaca, NY 
1986-1990:  Assistant Professor (Adjunct), Section of Plant Biology, Cornell 
   University 
1987-1990:  Assistant Professor (Adjunct), Agronomy Department,    
   Cornell University 
1990-1998:  Associate Professor (Adjunct), Department of Soil, Crop and Atmospheric 
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Sciences, Cornell University 
1990-1998:  Associate Professor (Adjunct), Section of Plant Biology, Cornell University 
1995-1998:  Associate Professor (Adjunct), Graduate Field of Environmental 

Toxicology, Cornell University 
1997-2008:  Research Leader, USDA-ARS, U.S. Plant, Soil and Nutrition Laboratory, 

Cornell University, Ithaca, NY 
1998-Present: Professor (Adjunct), Department of Plant Biology, Cornell University 
1998-Present: Professor (Adjunct), Department of Crop and Soil Sciences, Cornell 

University 
1998-Present: Professor (Adjunct), Graduate Field of Environmental Toxicology, Cornell 

University 
2008-Present: Center Director, Robert W. Holley Center for Agriculture and Health, 

USDA-ARS, Cornell University 
Teaching Experience: 
 
1979-82:  Teaching Assistant for Botany 206A (Advanced Plant Physiology   
   Laboratory; Prof. William J. Lucas) 
1985   Lecturer (full-time) - Botany 205A, UC Davis 
1987-Present  Instructor (full-time), Plant Mineral Nutrition (offered as BioPL642 and 

CSS 642). Developed and teach this graduate course on plant mineral 
nutrition on a regular basis. 

 
 
Honors and Awards: 
 
- Graduation with Highest Honors, BA in Botany, Univ of California, Berkeley, 1978. 
- Outstanding Undergraduate in Botany; University of California, Berkeley, 1978. 
 - Phi Beta Kappa, University of California, Berkeley; 1978. 
- National Science Foundation Predoctoral Fellowship; University of California, Davis; 1978 – 
  1982. 
- Distinguished Scholar Research Award; University of California, Davis; 1978 
- Earle C. Anthony Graduate Fellowship; University of California, Davis; 1982, 1983. 
- Best Paper, American Society of Plant Physiologists, Western Section Meetings, Eugene, 
  Oregon, 1981. 
- ARS Administrator's Award, 1988, 1992, 1995, 1997 
- USDA-ARS Early Career Scientist of the Year, 1990 
- Secretary of Agriculture’s National Award - Environmental Protection, 1999 
- ARS National Scientist of the Year, 1999 
- Promotion to ARS Supergrade, 2006 
- Fellow of the American Society of Plant Biologists, 2007 
- Fellow, American Association for the Advancement of Science (AAAS), 2008 

  
Membership in Professional Societies: 
 
- American Society of Plant Biologists 
- American Association for the Advancement of Science 
- Sigma Xi 
- Society for Experimental Biology (U.K.) 
- New York Academy of Science 
- American Society of Agronomy 
- Editorial Board, Plant Physiology, 1990 - 1992, 1995-Present 
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- Editorial Board, Plant and Soil, 1994 - 2000 
- Editorial Board, Planta, 1995- 2001 
- USDA-NRI Competitive Grant Panel (Plant Responses to the Environment), 1992, 1994 
- Panel Manager, Plant Responses to the Environment, USDA-NRI Competitive Grants  
  Program, 1995 
- Editorial Board, Annual Review of Plant Physiology, 1996-2001 
- Executive Committee, American Society of Plant Biologists, 2009-present 
- Chair, International Committee, American Society of Plant Biologists, 2009-present 
 
 
Cornell Service 

 
• I have served or are serving as Major Professor for 20 Ph.D. students (16 in Plant 

Biology, 3 in CSS, 1 in Env. Toxicology) and 1 MS student (CSS) 
• I have served as a minor member on numerous Ph.D thesis committees in Plant Biology, 

SCAS, Fruit and Vegetable Crops, Natural Resources) 
• I created and teach the graduate course in plant mineral nutrition (CSS/Bio Pl 642) 
• I have taught a number of seminar courses in Plant Biology, as well as contributed to the 

team-taught Advanced Plant Physiology Lab (Bio Pl 643) 
• I serve on the Cornell Genomics Task Force 
• I have served on a number of ad hoc committees relating to genomics and 

biotechnology for Cornell, as well as on a number of faculty search committees in Plant 
Biology and Boyce Thompson Institute. 

 
Publications: 
 
  1. Hallenbeck PC, LV Kochian, JC Weissman, and JR Benemann. 1978. Solar energy 

conversion with hydrogen-producing cultures of the blue-green alga, Anabaena 
cylindrica.  Biotechnology and Bioengineering 8: 283-297. 

 
  2. Hallenbeck PC, LV Kochian, and JR Benemann. 1981. Hydrogen evolution catalyzed  by 

hydrogenase in cultures of cyanobacteria. Zeit. Naturforsch 36: 87-92. 
 
  3. Kochian LV, and  WJ  Lucas.  1982. Potassium transport in corn roots.  I. Resolution of 

kinetics into a saturable and linear component. Plant Physiol 70: 1723-1731. 
 
  4. Kochian LV, and WJ Lucas. 1982. A reevaluation of the carrier-kinetic approach  to ion 

transport in roots of higher plants. What's New in Plant Physiology 13: 45-48. 
 
  5. Kochian LV, and WJ Lucas. 1983. Potassium transport in corn roots. II. The  significance 

of the root periphery. Plant Physiol 73: 208-216. 
 
  6. Kochian LV, and  WJ Lucas. 1984. The significance of the linear component for  K+ influx 

in corn roots. In: Plant Membrane Transport, eds., WJ Cram, R Rybova, K Janacek. 
Academia, Publishing House of the Czechoslovak Academy of Science, Prague. pp. 
410-411.  

 
  7. Kochian LV, and  WJ Lucas. 1985.  Potassium transport in corn roots. III. Perturbation 

by exogenous NADH and ferricyanide. Plant Physiol 77: 429-436. 
 



 4

  8. Kochian LV, J Xin-Zhi, and WJ Lucas.  1985 . Potassium transport in corn roots.  IV. 
Characterization of the linear component. Plant Physiol 79: 771-776. 

 
  9. Lucas WJ, and Kochian, LV. 1986.  Ion transport processes in cornroots: An  approach 

utilizing microelectrode techniques. In: Advanced Agricultural Instrumentation. eds., W 
Gensler, M Nijhoff, The Hague. pp. 402-425. 

 
 10. Newman IA, LV Kochian, MA Grusak, and WJ Lucas. 1987.  Fluxes of H+ and K+ in  corn 

roots: Characterization and stoichiometries using ion-selective microelectrodes. Plant 
Physiol 84: 1177-1184. 

 
 11. Kochian LV, and Lucas, WJ. 1987. Investigating root ion transport processes:  An 

integrated experimental approach. In: Electron Transfer Constituents of the Eukaryotic 
Plasma Membrane. ed. JM Ramirez, Spanish Research Council, Madrid. pp. 155-173. 

 
 12. Lucas WJ, and Kochian, LV. 1987. Influence of exogenous NADH on K+ and H+  

transport in corn roots. In: Electron Transfer Constituents of the Eukaryotic Plasma 
Membrane. ed. JM Ramirez, Spanish Research Council, Madrid. pp. 175-193.  

 
 13. Kochian LV, and WJ Lucas. 1988. Potassium transport in roots. In: Advances in  

Botanical Research, Vol. 15. CA Callow and HW Woolhouse, eds. Academic Press, 
London, pp 93-178. 

 
 14. Lucas WJ, and LV Kochian. 1988.  Mechanisms of ion transport in plants: K+ as an 

example. In: Plasma Membrane Oxidoreductases in Control of Animal and Plant Growth, 
eds. FL Crane, H Löw, and DJ Moore, Plenum Press, New York, pp. 219-232. 

 
 15. Kochian LV, JE Shaff, and WJ Lucas. 1989.  High-affinity K+ uptake in maize roots: A 

lack of coupling with H+ efflux.  Plant Physiol 91:1202-1211. 
 
 16. DiTomaso JM, JE Shaff, and LV Kochian. 1989.  Putrescine-induced wounding and its 

effect on membrane integrity and ion transport processes in roots of intact corn 
seedlings.  Plant Physiol 90: 988-905. 

 
 17. Miyasaka SC, LV Kochian, JE Shaff, and CD Foy. 1989.  Mechanisms of aluminum  

tolerance: An investigation of genotypic differences in rhizosphere pH, potassium and 
proton fluxes, and membrane potentials. Plant Physiol 91: 1188-1196. 

 
 18. Grusak, MA, RM Welch, and LV Kochian. 1989. A transport mutant for the study of iron 

absorption in plants. Plant Membrane Transport: The Current Position. J. Dainty, M.I. 
deMichelis, E. Marre, and F. Rasi-Caldogno, (eds.), Elsevier Press, Amsterdam, pp. 61-
66. 

 
 19. Kochian LV, IA Newman, and WJ Lucas. 1990. Ion transport in corn roots:  Localized 

stoichiometries for H+, K+, and Cl-. In: Membrane Transport in Plants and Fungi. M.J. 
Beilby, N.A. Walker, J.R. Smith, eds. University of Sydney Press, Sydney, Australia, pp. 
119-123. 

 
 20. Grusak, MA, LV Kochian, and RM Welch. 1990. A transport mutant of pea (Pisum 

sativum) for the study of iron absorption in higher plant roots. In: Plant Nutrition - 
Physiology and Applications. M.L. van Beusichem, ed. Kluwer Academic Publishers, pp. 
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219-222. 
 
 21. McClure PR, LV Kochian, RM Spanswick, and JE Shaff.  1990. Evidence for cotransport 

of nitrate and protons in maize roots.  I. Response of the root-cell membrane potential to 
nitrate.  Plant Physiol 93: 281-289. 

 
 22. McClure PR, LV Kochian, RM Spanswick, and JE Shaff.  1990. Evidence for cotransport 

of nitrate and protons in maize roots.  II. Measurement of NO3
-/H+ fluxes with ion-

selective microelectrodes.  Plant Physiol 93: 290-294. 
 
 23. Grusak MA, RM Welch, and LV Kochian.  1990. Physiological characterization of a 

single-gene mutant of Pisum sativum exhibiting excess iron accumulation. I. Root iron 
reduction and iron uptake.  Plant Physiol 93: 976-981. 

 24. Grusak MA, RM Welch, and LV Kochian. 1990.  Does iron deficiency enhance the 
activity of the root-cell plasmalemma iron transport protein?  Plant Physiol 94: 1353-
1357. 

 
 25. DiTomaso, JM and LV Kochian. 1991. Putrescine transport in roots of intact maize 

seedlings: Kinetic analyses, compartmentation, and involvement in metabolism. In:  
Polyamines and Ethylene: Physiology, Biochemistry, and Interactions, pp. 48-51. 

 
 26. DiTomaso JM, PH Brown, AE Stowe, DL Linscott, and LV Kochian. 1991. Effects of 

diclofop and diclofop-methyl on membrane potentials in roots of intact oat, maize, and 
pea seedlings. Plant Physiol 95: 1063-1069. 

 
 27. Kochian, LV. 1991. Mechanisms of micronutrient uptake and translocation in plants. In: 

Micronutrients in Agriculture, Second Edition, JJ Mortvedt, FR Cox, LM Shuman, and 
RM Welch, eds., Soil Science Society of America, Madision, WI, pp. 229-296. 

 
 28. Kochian, LV and WJ Lucas.  1991. Do plasmalemma oxidoreductases play a role in 

plant mineral ion transport?  In:  Oxidoreductases at the Plasma Membrane: Relation to 
Growth and Development; Volume Plants, FL Crane, DJ Morre and H Low, eds., CRC 
Press, Boca Raton, pp 189-205. 

 
 29. Kochian, LV and JE Shaff. 1991. Investigating the relationship between aluminum 

toxicity, root growth, and root-generated ion currents.  In: Plant-Soil Interactions at Low 
pH, RI Wright, VC Baligar, RP Murrmann, eds., Kluwer Academic Publishers, 
Netherlands, pp 769-778. 

 
 30. Kochian, LV, JE Shaff, and PR Ryan. 1991. Microelectrode-based investigations into the 

relationship between Al toxicity and root-cell membrane transport processes.  Current 
Topics in Plant Biochem Physiol, 10: 117-133. 

 
 31. Anderson, JA, SS Huprikar, LV Kochian, WJ Lucas, and RF Gaber. 1992.  Functional 

expression of a probable Arabidopsis thaliana potassium channel in S. cerevisiae. Proc. 
Natl. Acad. Sci. USA 89: 3736-3740. 

 
 32. Huang, JW, JE Shaff, DL Grunes, and LV Kochian. 1992.  Al effects on calcium fluxes at 

the root apex of Al-tolerant and Al-sensitive wheat cultivars. Plant Physiology  98:230-
237. 
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 33. DiTomaso, JM, JJ Hart, and LV Kochian. 1992.  Transport kinetics and metabolism of 
exogenously applied putrescine in roots of intact maize seedlings. Plant Physiology 
98:611-620. 

 
 34. Ryan, PR, JE Shaff, and LV Kochian. 1992.  Aluminum toxicity in roots: Correlation 

between ionic currents, ion fluxes and root elongation in Al-sensitive and Al-tolerant 
wheat cultivars. Plant Physiol 99: 1193-1200.  

 
 35. Glass, ADM, JE Shaff, and LV Kochian. 1992. Studies of the uptake of nitrate in barley. 

4. Electrophysiology. Plant Physiol 99: 456-463. 
 
 36. DiTomaso, JM, JJ Hart, DL Linscott and LV Kochian. 1992. Effect of inorganic cations 

and metabolic inhibitors on putrescine transport in roots of intact maize seedlings. Plant 
Physiol 99: 508-514. 

 
 37. Kinraide, TB, PR Ryan, and LV Kochian. 1992. Interactive effects of Al3+, H+, and other 

cations on root elongation considered in terms of cell-surface electrical potential. Plant 
Physiol 99: 1461-1467. 

 
 38. Lauver, TL, DC McCune, JE Shaff, and LV Kochian. 1992.  The use of ion-selective 

microelectrodes for measuring calcium and hydrogen ion transfer between foliar 
surfaces and simulated rain solutions. New Phytol 121: 179-185. 

 
 39. Hart, JJ, JM DiTomaso, DL Linscott, and LV Kochian.  1992. Transport interactions 

between paraquat and polyamines in roots of intact maize seedlings.  Plant Physiol 99: 
1400-1405. 

 
 40. Huang, JW, DL Grunes, and LV Kochian. 1992. Aluminum effects on the kinetics of 

calcium uptake into cells of the wheat root apex. Quantification of calcium fluxes using a 
calcium-selective vibrating microelectrode. Planta 188: 414-421. 

 
 41. Kochian, LV, JE Shaff, W Kühtreiber, LF Jaffe, and WJ Lucas. 1992. Use of an 

extracellular vibrating ion-selective microelectrode system for the quantification of K+, H+ 
and Ca2+ fluxes in maize roots and maize suspension cells. Planta 188: 601-610. 

 
 42. Welch, RM and LV Kochian. 1992. Regulation of iron accumulation in food crops: 

Studies using single gene pea mutants.  In: Biotechnology and Nutrition: Proceedings of 
the Third International Symposium, DD Bills, S-D Kung, eds., Butterworth-Heinemann, 
Boston, pp. 325-344. 

 
 43. Hart, JJ, JM DiTomaso, DL Linscott, and LV Kochian.  1992. Characterization of the 

transport and cellular compartmentation of paraquat in intact maize seedlings. Pest 
Biochem Physiol 43: 212-219. 

 
 44. Zobel RW, LV Kochian, and TG Toulemonde. 1993. Plant root systems. Proceedings of 

Roots of Plant Nutrition Conference, Potash and Phosphate Institute, pp. 30-40. 
 
 45. Ryan, PR, JM DiTomaso, and LV Kochian. 1993. Aluminum toxicity in roots. An 

investigation of spatial sensitivity and the role of the root cap. J Exp. Bot 44: 437-446. 
 
 46. Grusak MA, LV Kochian, and RM Welch. 1993. Spatial and temporal developement of 
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iron(III) reductase activity in root systems of Pisum sativum L. challenged with iron-
deficiency stress. Am J Bot 80: 300-308. 

 
 47. Huang JW, DL Grunes, and LV Kochian. 1993. Aluminum effects on calcium (45Ca2+) 

translocation in aluminum-tolerant and aluminum-sensitive wheat cultivars. Differential 
responses of the root apex versus mature root regions. Plant Physiol 102: 85-93. 

 
 48. Hart JJ, JM DiTomaso, DL Linscott, and LV Kochian. 1993. Investigations into the cation 

specificity and metabolic requirements for paraquat transport in roots of intact maize 
seedlings. Pest Biochem Physiol 45: 62-71. 

 
 49. Huang JW, DL Grunes, and LV Kochian. 1993. Aluminum effects on 45calcium-labeled 

calcium uptake and translocation in wheat forages. Agron J 85: 867-873. 
 
 50. Welch, RM, Norvell WA, Schaefer SS, Shaff JE and LV Kochian. 1993. Induction of 

iron(III) and copper(II) reduction in pea (Pisum sativum L.) roots by Fe and Cu status: 
Does the root-cell plasmalemma Fe(III) chelate reductase perform a general role in 
regulating cation uptake? Planta 190: 555-561. 

 
 51. Ryan, PR, and LV Kochian. 1993. Aluminum differentially inhibits uptake into the root 

apex of near-isogenic lines of wheat: A possible mechanism of toxicity. Plant Physiol 
102: 975-982. 

 
 52. DiTomaso, JM, JJ Hart, and LV Kochian. 1993. Compartmentation analysis of paraquat 

fluxes in maize roots as a means of estimating the rate of vacuolar accumulation and 
translocation to shoots. Plant Physiol 102: 467-472. 

 
 53. Ryan, PR, TB Kinraide, LV  Kochian. 1993. Al3+-Ca2+ interactions in aluminum 

rhizotoxicity. I. Inhibition of root growth is not caused by reduction of calcium uptake. 
Planta 102: 98-103. 

 
 54. Kinraide, TB, PR Ryan, LV Kochian. 1993. Al3+-Ca2+ interactions in aluminum 

rhizotoxicity. II. Evaluating the Ca2+ displacement hypothesis. Planta 102: 104-108. 
 
 55. Norvell WA, RM Welch , ML Adams and LV Kochian. 1993. Reduction of Fe(III), Mn(II) 

and Cu(II) chelates by roots of pea (Pisum sativum L.) or soybean (Glycine max). In: 
Plant Nutrition - From Genetic Engineering To Field Practice, NJ Barrow, ed., Kluwer 
Academic Publishers, pp. 129-132. 

 
 56. Kochian LV, DF Garvin, JE Shaff, TC Chilcott, and WJ Lucas. 1993. Towards an 

understanding of the molecular basis of plant K+ transport: characterization of cloned K+ 
transport cDNAs. In: Plant Nutrition - From Genetic Engineering To Field Practice, NJ 
Barrow, ed., Kluwer Academic Publishers, pp. 121-124. 

  
57. Hart JJ, JM DiTomaso, and LV Kochian. 1993. Characterization of paraquat transport in 

protoplasts from maize (Zea mays L.) suspension cells. Plant Physiol 103: 963-969. 
 
 58. Dotray, PA, JM DiTomaso, JW Gronwald, DL Wyse, and LV Kochian. 1993. Effects of 

acetyl-coenzyme A carboxylase inhibitors on root cell transmembrane electric potentials 
in sethoxydim-tolerant and -susceptible corn. Plant Physiol 103: 919-924. 
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 59. Kochian LV. 1993. Zinc absorption from hydroponic solutions by plant roots. In: Zinc in 
Soils and Plants, AD Robson, ed., Kluwer Academic Publishers, pp. 45-57. 

 
 60. Kochian LV, DF Garvin, JE Shaff, TC Chilcott, and WJ Lucas. 1993. Towards an 

understanding of the molecular basis of plant K+ transport: characterization of cloned K+ 
transport cDNAs. Plant Soil 155/156: 115-118 

 
 61. Grunes DL, Ohno T, Huang JW and Kochian LV. 1994. Effects of aluminum on 

magnesium, calcium and potassium in wheat forages. In Magnesium 1993. S Golf, D 
Dralle and L Vecchiet, eds., John Libbey and Company, Ltd., pp. 79-88. 

 
 62. Huang JW, DL Grunes, and LV Kochian. 1994. Calcium transport in right-side-out 

plasma membrane vesicles isolated from wheat roots. Characterization of a voltage-
gated calcium channel. Proc Nat Acad Sci USA 91: 3473-3477. 

 
 63. Wang MY, ADM Glass, JE Shaff and LV Kochian. 1994. Ammonium uptake by rice 

roots. III.  Electrophysiology. Plant Physiol 104: 899-906. 
 
 64. Kochian LV, Jones DL and Shaff JE. 1994. The role of ion transport processes in root 

hair tip growth in Limnobium stoloniferum. In: Pollen-Pistil Interactions and Pollen Tube 
Growth, AG Stephenson, T-H Kao, eds., American Society of Plant Physiologists, pp. 
150-160. 

 
 65. Kochian LV. 1995. Cellular mechanisms of aluminum toxicity and resistance in plants. 

Annu Rev Plant Physiol Plant Mol Biol 46: 237-260. 
 
 66. Huang JW, DL Grunes and LV Kochian. 1995. Aluminum and calcium transport 

interactions in intact roots and root plasmalemma vesicles from aluminum-sensitive and 
tolerant wheat cultivars. Plant Soil 171: 131-135. 

 
 67. Pellet DM, DL Grunes and LV Kochian. 1995. Organic acid exudation as a mechanism 

of Al-tolerance in Zea mays. Planta 197: 788-795. 
  
 68. Chilcott TC, S Frost-Shartzer, MW Iverson, DF Garvin, LV Kochian and WJ Lucas. 1995. 

Potassium transport kinetics of KAT1 expressed in Xenopus oocytes: A proposed 
molecular structure and field effect mechanism for membrane transport. C.R. Acad. Sci. 
Paris, Life Sciences 318: 761-771. 

  
69. Jones DL, JE Shaff and LV Kochian. 1995. Role of calcium and other ions in directing 

root hair tip growth in Limnobium stoloniferum. I. Inhibition of tip growth by aluminum. 
Planta 197: 672-680. 

 
 70. Jones DL and LV Kochian. 1995. Aluminum inhibition of the Ins(1,4,5)P3 signal 

transduction pathway in wheat roots: A role in aluminum toxicity? The Plant Cell 7: 1913-
1922. 

 
 71. Huang JW, D Pellet and LV Kochian. 1995. Aluminum interactions with voltage-

dependent calcium transport in plasma membrane vesicles derived from roots of Al-
sensitive and resistant wheat cultivars. Plant Physiol 110: 561-569. 

 
 72. Larsen PB, Tai C-Y, Kochian LV, Howell SH. 1995. Arabidopsis mutants with increased 
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sensitivity to aluminum show altered aluminum accumulation and toxicity responses. 
Plant Physiol 110: 743-751 

 
 73. Lasat MM, JM DiTomaso, JJ Hart and LV Kochian. 1996. Resistance to paraquat in 

Hordeum glaucum is temperature dependent and not associated with enhanced 
apoplasmic binding. Weed Res 36: 303-309. 

 
 74. Fox TC, JE Shaff, MA Grusak, WA Norvell, Y Chen, RL Chaney and LV Kochian. 1996. 

Direct measurement of 59Fe-labeled Fe2+ influx in roots of Pisum sativum using a 
chelator buffer system to control free Fe2+ in solution. Plant Physiol 111: 93-100. 

 
 75. Jones DL, PR Darrah and LV Kochian. 1996. Critical evaluation of organic acids 

mediated iron dissolution in the rhizosphere and its potential role in root iron uptake. 
Plant Soil 180: 57-66. 

  
 76. Pellet, DM, LA Papernik, Kochian LV. 1996. Multiple aluminum resistance mechanisms 

in wheat: The role of root apical phosphate and malate exudation. Plant Physiology 112: 
591-597. 

 
 77. Romera FJ, RM Welch, WA Norvell, SC Schaefer and LV Kochian. 1996. Ethylene 

involvement in the overexpression of Fe(III)-chelate reductase by roots of E107 pea 
[Pisum sativum L. (brz,brz)] and chloronerva tomato (Lycopersicon esculentum L.) 
mutant genotypes. BioMetals 9: 38-44. 

 
 78. Jones DL and LV Kochian. 1996. Aluminum-organic acid interactions in acid soils. I. 

Effect of root derived organic acids on the kinetics of Al dissolution. Plant Soil 182: 221-
228. 

 
 79. Jones DL, AM Probowo and LV Kochian. 1996. Aluminum-organic acid interactions in 

acid soils. II. Influence of solid phase sorption on organic acid-Al complexation and Al 
rhizotoxicity.  Plant Soil 182: 229-237. 

 
 80. Jones DL, AM Probowo and LV Kochian. 1996. Kinetics of malate transport and 

decomposition in acid soils and isolated bacterial populations: The effect of 
microorganisms on root exudation of malate under Al stress. Plant Soil 182: 239-247. 

 
 81. Lasat MM, AJM Baker and LV Kochian. 1996. Physiological characterization of root Zn2+ 

absorption and translocation to shoots in Zn hyperaccumulator and nonaccumulator 
species of Thlaspi. Plant Physiol 112: 1715-1722 

 
 82. Smart CJ, DF Garvin, JP Prince, WJ Lucas and LV Kochian. 1997. The molecular basis 

of potassium nutrition in plants. Plant Soil 187: 81-89. 
 
 83. Lasat MM, JM DiTomaso, JJ Hart and LV Kochian. 1997. Paraquat resistance in wall 

barley (Hordeum glaucum Steud.) Is correlated to increased vacuolar sequestration. 
Physiol Plantarum 99: 255-262. 

 
 84. Jones DL and LV Kochian. 1997. Aluminum interactions with plasma membrane lipids 

and enzyme metal binding sites and its potential role in Al cytotoxicity. FEBS Lett. 400: 
51-57. 
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 85. Ebbs SD and LV Kochian. 1997. Toxicity of zinc and copper to Brassica species: 
Implications for phytoremediation. J Env Quality 26: 776-781. 

 
 86. Cohen CK, Norvell WA and LV Kochian. 1997. Induction of the root-cell plasma 

membrane ferric reductase: An exclusive role for Fe and Cu. Plant Physiol 114: 1061-
1069. 

 
 87. Kochian LV and Jones DL. 1997. Aluminum toxicity and resistance in plants. In: 

Research Issues in Aluminum Toxicity, eds. R. Yokel and M.S. Golub, Taylor and 
Francis, Publishers, Washington, D.C., pp 69-89.  

 
 88. Halperin, SJ, LV Kochian, and JP Lynch. 1997. Salinity stress inhibits calcium loading 

into the xylem of excised barley (Hordeum vulgare) roots. New Phytol 135: 419-427.  
 
 89. Larsen, PB, LM Stenzler, C-Y Tai, J Degenhardt, SH Howell, and LV Kochian. 1997. 

Molecular and physiological analysis of Arabidopsis mutants exhibiting altered 
sensitivities to aluminum. Plant Soil 192: 3-7 

 
 90. Pellet DM, LA Papernik, DA Jones, PR Darrah, DL Grunes and LV Kochian. 1997. 

Involvement of multiple aluminum exclusion mechanisms in aluminum resistance in 
wheat. Plant Soil 192: 63-68 

 
 91. Ebbs SD, Lasat MM, Brady DJ, Cornish J and LV Kochian. 1997. Phytoextraction of Cd 

and Zn from a contaminated soil. J Env Qual 26: 1424-1430 
  
92. Larsen PB, LV Kochian and SH Howell. 1997. Aluminum inhibits both shoot 

development and root growth in Als3, an unusual aluminum-sensitive Arabidopsis 
mutant. Plant Physiol 114: 1207-1214 

 
 93. Papernik LA and LV Kochian. 1997. Possible involvement of Al-induced electrical signals 

in aluminum tolerance in wheat. Plant Physiol 115: 657-667 
 
 94. Lasat MM, WA Norvell and LV Kochian. 1997. Potential for phytoextraction of 137Cs from 

a contaminated soil. Plant Soil 195: 99-106 
 
 95. Jones DL, LV Kochian and S Gilroy. 1998. Aluminum induces a decrease in cytosolic 

[Ca2+] in BY-2 tobacco cell cultures. Plant Physiol 116: 81-89. 
 
 96. Lasat MM, M Fuhrman, SD Ebbs, J Cornish and LV Kochian. 1998. Phytoremediation of 

a radiocesium-contaminated soil. Evaluation of 137Cs bioaccumulation in the shoots of 
three plant species. J Env Qual 27: 165-169. 

 
 97. Ebbs S, Lasat M and L Kochian. 1998. Phytoremediation of radionuclide-contaminated 

soils: Field, greenhouse and laboratory studies. In: Phytoremediation. C.A. Thibeault and 
LM Savage, eds., IBC Library Series, Southborough, MA. pp. 213-235 

 
 98. Cohen CK , TC Fox, DF Garvin and LV Kochian. 1998. The role of iron deficiency stress 

reponses in stimulating heavy metal transport in plants. Plant Physiol 116: 1063-1072. 
 
 99. Pineros MA, JE Shaff and LV Kochian. 1998. Development, characterization and 

application of a cadmium-selective microelectrode for the measurement of cadmium  
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fluxes in roots of Thlaspi species and wheat. Plant Physiol 116: 1393-1401. 
 
100. Ebbs SD and LV Kochian. 1998. Phytoextraction of zinc by oat (Avena sativa), barley 

(Hordeum vulgare) and indian mustard (Brassica juncea). Environ Sci Tech 32: 802-806. 
 
101. Larsen, PB,  J Degenhardt, C-Y Tai, L Stenzler, SH Howell and LV Kochian. 1998. 

Aluminum-resistant Arabidopsis mutants that exhibit altered patterns of Al accumulation 
and organic acid release from roots. Plant Physiol 117: 9-18. 

 
102. Degenhardt J, Larsen PB, Howell SE and LV Kochian. 1998. Aluminum resistance in the 

Arabidopsis mutant alr-104 is caused by an aluminum-induced increase in rhizosphere 
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