




























































































































































































































































































































































































Doggett, H. (1991). Sorghum history in relation to Ethiopia. In: Plant Genetic Resources of 

Ethiopia, pp. 140-159, (Engels, J.M.M., Hawkes, J.G. and Worede, M. , eds). Cambridge 

Univ. Press, Cambridge. 

Doggett, H. and Majisu, B.N. (1968). Disruptive selection in crop development. Heredity 23: 

1-23. 

Doggett, H. and Prasada Rao, K.E. (1995). SorghlUn. In: Evolution of Crop Plants, 1"1 

edition, pp. 140-159, (Smartt; J. and Simmonds, N.W., eds). Cambridge Uillv. Press, 

Cambridge. 

Dubreuil , P. and Charcosset, A. (1997). Genetic diversity wi thin and among maize populations: A comparison 

between isozyme and nuclear RFLP loci. Theor. Appl. Genet 96: 577-587. 

Duncan, R.R. (1996). Breeding and improvement of forage sorghums for the tropics. Adv. 

Agron. 57: 161-185. 

Dlmcan, R.R. , Bramel-Cox, P.J. and Miller, F.R. (1991). Contributions of introduced sorghum 

germplasm to hybrid development in the USA. In: Use of Plant Introductions in Cultivar 

Development, Part 1, pp. 69-101 , (Shands, H.L. and Wesner, L.E. , eds). CSSA Spec. 

Pub!. 17., CSSA, Madison, WI., USA. 

Duvall, M.R. and Doebley, J.F. (1990). Restriction site variation in chloroplast genome of 

Sorghum (Poaceae). Syst. Bot. 15: 472-480. 

Ebba, T. (1978). Plant Genetic Resources CenterfEthiopia: Activities and programs. In: Crop 

Genetic Resources in Africa, Proceedings of a Workshop Jointly Organized by the 

Association for the Advancement of Agricultural Sciences in Africa and the International 

Institule of Tropical Agriculture, 4-6 January 1978, pp. 25-30, (Anonymous, ed). IIT A, 

Ibadan, Nigeria. 

Elings, A. (J 991). Durum wheat landraces from Syria. II. Patterns of variation. Euphytica 54: 

231-243. 

186 



Ellis, R.P. , Foster, B.P., Robinson, D., Handley, L.L., Gordon, D.C. , Russell , 1.R., and 

Powell, W. (2000). Wild barley: a source of genes for crop improvement in the 21st 

century? J. Exptl. Bot. 51: 9-17. 

Ellstrand, N.C. and Foster, K. W. (1983). Impact of population structure on the apparent 

outcrossing rate of grain sorghwn (Sorghum bicolor). Theor. Appl. Genet. 66: 323-327. 

Esechie, H.A., Maranville, J. W. and Ross, W.M. (1977). Relationship of stalk morphology 

and chemical composition to lodging resistance in sorghum. Crop Sci. 17: 609-612. 

Falconer, D.S. and Mackay, T.F.C. (1996). Introduction to Quantitative Genetics, 4th edition. 

Longman, Essex, UK. 

FAO (1998). Production Yearbook. Vol. 52. Food and Agricultural Organization of the 

United Nations, Rome, Italy. 

Faris, M.A., Lira, M.de. A and Veiga, AF.S.L. (1979). Stability of sorghum midge 

resistance. Crop Sci. 19: 577 -588. 

Femando, W.M.o. , Hayward, M.D. and Kearsey, M.J. (1997). Isozyme and quantitative traits 

polymorphism in European provenances of perennial ryegrass (Lolium perenne L.). 

Euphytica 93: 263-269. 

Fleiss, 1.L. (1973). Statistical Methods/or Rates and Proportions. 101m Wiley & Sons, New 

York. 

Frankel, O.H. (1970). Evaluation and utilization- Introductory remarks. In: Genetic 

Resources in Plants- Their Exploration and Conservation, ISP Handbook No. I l , pp. 

395-401 , (Frankel, O.H. and Bennett, E., eds). F.A. Davis Company, Philadelphia. PA, 

USA 

Frankel, O.H. (1984). Genetic perspectives of gennplasm conservation. In: Genetic 

Manipulation: Impact on Man and Society, pp. 161-170, (Arber W.K. , Limensee, K. , 

Peacock, w.J. and Starlinker, P., eds). Cambridge Univ. Press, Cambridge. 

187 



Frankel, O.H. and Soule, M.E. (1981). Conservation and Evaluation. Cambridge Univ. Press, 

Cambridge, p. 195. 

Frankel , O.H. and Brown, AH.D. (1984). Current plant genetic resources - a critical 

appraisal. In: Genetic New Frontiers Vol. lV, pp. 3-13, (Chopra, V.L., Joshi, B.C. , 

Sharma, R.P. and Bansal, H.C. , eds). Oxford & lBH Publishing Co. , New Delhi, India. 

Frankel, O.H. , Brown, AH.D. and Burdon, J.J. (1995). The Conservation 0/ Plant 

Biodiversity. Cambridge Univ. Press, Cambridge. 

Frenot, Y., Aubry, M. , Misset, M.T. , Gloaguen, lC., Gourret, lP. and Lebouvier, M. (1999). 

Phenotypic plasticity and genetic diversity in Poa annua L. (Poaceae) at Crozet and 

Kergulen Islands (subantarctic). Polar BioI. 22: 302-310. 

Fuentes, lL. and Escobar, F. , Alvarez, A , Gallego, G. , Cristina, D., Ferrer, M., Deus, lE. 

and Tohme, lM. (1999). Analysis of genetic diversity in Cuban rice varieties using 

isozyme, RAPD and AFLP markers. Euphytica 109: 107-115. 

Garber, E.D. (1950). Cytotaxonomic stud ies in the genus sorghum: Uruv. Calif- Pub. Bot. 23: 

283-362. 

Gebrekidan B. (1970). A Report on Crop Collecting Trip to Konso Wereda in Garno Go/a, 24 

December 1969 -January 5,1970. Addis Ababa Uruv. Press, Addis, Ababa, Ethjopia. 

Gebrekidan, 8. (1973). The importance of the Ethiopian sorghwn gennplasm in the world 

sorghum collection. Econ. Bot. 23: 442-445. 

Gebrekidan, 8. (1981). Salient featwes of the sorghlll11 breeding strategies used in Ethiopia. 

Eth. l Agric. Sci. 3: 97-104. 

Gebrekidan, B. (1982). Sorghlll11 improvement in eastern Afiica. In: Proceedings 0/ the 

Regional Workshop on Sorghum Improvement in Eastern A/rica, 17-21 October 1982, 

Nazareth and Debre Zeit, pp. 26-38, (Gebrekidan, 8., ed). Institute of Agricultural 

Research, Addis Ababa, Ethiopia. 

188 



Gebrekidan, B. (J 987). Sorghum improvement and production in eastern Africa. In: 

Proceedings of an International Drought Symposium held at the Kenyatta Conference 

Center, 1 Sfh _23'" May 1986, Nairobi, Kenya, pp. 35-51, (Menyonga, 1.M., Bezuneh, T. 

and Youdeowei, A , eds). Nairobi, Kenya. 

Gebrekidan, B. and Kebede, Y. (J 977). Ethiopian Sorghum Improvement Project Progress 

Report No.5, College of Agriculture, Addis Ababa University, Addis Ababa, Ethiopia. 

Gebrekidan, B. and Kebede, Y. (1978). Ethiopian Sorghum Improvement Project Progress 

Report No. 6. College of Agriculture, Addis Ababa University, Addis Ababa, Ethiopia. 

Gebrekidan, B. and Kebede, Y. (J 979). The traditional culture and yield potentials of tile 

Ethiopian high lysine sorghums. Eth. J. Agric. Sci . 1: 29-40. 

Gebrekidan, B. and Menkir, A (1979). Ethiopian Sorghum Improvement Project Progress 

Report No. 7. College of Agriculture, Addis Ababa University, Addis Ababa, Ethiopia. 

Gebrekidan, B. and Gebrehiwot, B. (1982). Sorghum Injera preparation and its quality 

parameters. In: Proceedings of the international Symposium on Sorghum Grain Quality, 

28-31 October 1981 pp. 335-345, (Anonymous ed) .ICRISAT, Patancheru P.O, AP., 

India. 

Gepts, P. (J 990). Genetic diversity of seed storae proteins in plants. In: Plant Population 

Genetics, Breeding and Genetic Resources, pp. 64-82, (Brown, AH.D. , Clegg, M.T. , 

Kahler, AL. and Weir, B.S. , eds). Sinauer Assoc., Sunderland, Massachsetts. 

Gepts, P. (1993). The use of molecular markers and biochemical markers in crop evolution 

studies. Evoi. BioI. 27: 51-94. 

Gepts, P. (1995). Genetic markers and core collections. In: Core Collections of Plant Genetic 

Resources, pp. 127-146, (Hodgkin, T., Brow11, AH.D. , Hintw11, Th.J.L. van. and 

Morales, E.AV., eds). International Plant Genetic Resources Institute (IPGRI), A Wiley­

Sayee Publicatio11. 

189 



Halward, T., Stalker, T., LaRue, E., and Kochert, G. (1992). Use of single-primer DNA 

amplifications in genetic sttldies of peanut (Arachis Hypogaea L.). Plant Mol. BioI. 18: 

3 15-325. 

Hamrick, J.L. (1989). Isozymes and analysis of genetic structure in plant populations. In: 

lsozymes in Plant Biology, pp. 87-105 , (Soltis, D.E., Solits, P.S. , eds). Dioscorides Press, 

Portland, Oregon, USA 

Hamrick, J.L. and Godt, MJ. W. (1990). Allozyme diversity in plant species. In: Plant 

Population Genetics, Breeding and Genetic Resources, pp. 43-63, (Brown, AH.D., 

Clegg, M.T. , Kahler, AL. and Weir, B.S. , eds). Sinauer Assoc., Sunderland, 

Massachsetts. 

Hamrick, 1.L. and Godt, M.1.W. (1997). Allozyme diversity in cultivated crops. Crop Sci. 37: 

26-30. 

Hamrick, J.L. , Linhart, Y.B. and Mitton, 1.B. (1979). Relationships between life history 

characteristics and electrophoretically detectable genetic variation in plants. Ann. Rev. 

Ecol. Syst. 10: 173-200. 

Hansen, K. T., Elven, R. and BrocluD<ull, C. (2000). Molecules and morphology in concert: 

tests of some hypotheses in arctic Potentilla (Rosaceae). Amer. 1. Bot.87:1466-1479. 

Harlan, 1. R (1 969). Ethiopia: A center of diversity. Econ. Bot. 23: 309-314. 

Harlan, 1.R. (1971). Agricultural origins: Centers and non-centers. Sci. 174: 468-473. 

Harlan, 1. R. (1975). Geographic patterns of variation in some cultivated plants. J. Heredity 

66: 182-191. 

Harlan, 1.R. (1976). Plant and animal distribution in relation to domestication. Philo. Trans. 

Roy. Soc. London B. 275: 13-25. 

19 1 



Harlan, JR. (1 984). Evaluation of wild relatives of crop plants. In: Crop Genetic Resources: 

Conservation and Evaluation, pp. 213-222, (Holden, JW.H. and Williams, JT., eds). 

IBPGR, London. 

Harlan, J.R. (1989). The tropical African cereal s. In: Foraging and Farming: The Evolution of 

Plant Exploitation, pp. 335-343 , (Harris, D.R. and Hillman, G.c., eds). Unwin Hyman 

Ltd, London. 

Harlan, J.R. (1992). Crops and Man, 2nd edition. A1ner. Soc. Agron. and Crop Sci. Soc. 

A1ner. , Madison, Wisconsin. 

Harlan, JR. and de Wet, JM.J. (1971). Toward a rational classification of cultivated plants. 

Taxon 20: 509-5 I 7. 

Harlan, J.R. and de Wet, J.M.J (1972). A simplified classification of sorghmn. Crop Sci 12: 

172-176. 

Harlan, J.R. and Stemler, AB.L. (1976). The races of sorghmn in Africa. In: Origins of 

African Plant Domestication, pp. 465-478, (Harlan, JR. , de Wet, JMJ. and Stemler, 

AB.L. , eds). Mouton Press, The Hague. 

Harlan, JR. , de Wet, J.MJ. and Price, G. (1973). Comparative evolution ofcerea1s. Evolution 

27: 325-325 . 

Harris, D.R. (1989). An evolutionary continuum of people-plant interaction. In: Foraging and 

Farming: The Evolution of Plant Exploitation, pp. 11-26, (Harris, D.R. and Hillman, 

G.c. , eds). Unwin Hyman Ltd, London. 

Harris, H. (1966). Enzyme polymorphism in man. Proc. Roy. Soc. Ser. B. 164: 298-310. 

Hartl, D.L. and Clark, AG. (1997). Principles of Population GenetiCS, 3rd edition. Sinauer 

Assoc., Sunderland, Massachsetts. 

Hash, C. T. and Bramel-Cox, PJ. (2000). Survey of marker applications. In: Applications of 

Molecular Markers in Plant Breeding. Training Manual for a Seminar held at IfTA , 

192 



Jbadan, Nigeria,from 16-17 August 1999, pp. 3-12, (Haussmann, B.I.G , Geiger, H.H., 

Hess, D.E., Hash, C.T. and Bramel-Cox, P.l. , eds). lntemational Crops Research Institute 

for the Semi-Arid Tropics (ICRlSA T), Patancheru 502324, Andhra Pradesh, India. 

Haussmann, B.LG. , Obi lana, AB., Ayiecho, P.O., Blum, A, Schipprack, W. and Geiger, 

H.H. (1999). Qantitative-genetic parameters of sorghum (Sorghum bicolor (L.) Moench) 

grown in semi-arid areas of Kenya. Euphytica 105: 3109-118. 

Haussmann, B. LG., Obi lana, AB., Ayiecho, P.O., Bhun, A, Schipprack, W. and Geiger, 

H.H. (2000). Yield and yield stability of four population types of grain sorghum in a 

semi-arid area of Kenya. Crop Sci. 40: 319-328. 

Hayward, M.D. and Breese, E.L. (1993). PopulatiOn structure and variability. In: Plant 

Breeding: Principles and Prospects, pp. 16-29, (Hayward, M.D., Bosemark, N.O. and 

Romagosa, I., eds). Chapman & Hall. 

He, G. and Prakash, C.S. (1997). Identification of polymorphic DNA markers in cultivated 

peanut (Arachis Hypogaea L.). Euphytica 97: 143-149 

Hedrick, P.w. (2000). Genetics of Populations, 2nd edition. Jones and Bartlett Pub. New 

York. 

Hesketh, J.D. , Chase, S.S. and Nanda, D.K. (1969). Environmental and genetic modification 

ofleaf number in maize, sorghum and Hungarian millet. Crop Sci. 19: 460-467. 

Holcomb, J., Tolbert, D.M. and Jain, S.K. (1977). A diversity analysis of genetic resources in 

rice. Euphytica 26: 441-450. 

House, L.R. (l995a). Sorghum: One of the world 's great cereals. African Crop Sci. J. 3: 135-

142. 

House, L.R. (1995b). Sorghum and millets: History, taxonomy, and distribution. In: Sorghum 

and Millets: Chemistry and Technology, pp. 1-10, (Dendy, DAY., ed). Amer. Assoc. 

Cereal Chem., St. Paul, Minnestoa, USA 

193 



Hoyt E. (1988). Conserving the Wild Relatives ofCrops.IPGR, IUCN and WWF. 

Hulbert, S.H., Richter, T.E. , Axtell, J.D. and Belllletzen, J.L. (1990). Genetic mapping and 

characterization of sorghum and related crops by means of maize DNA probes. Proc. 

Natl. Acad. Sci. 87: 4251-4255. 

Hussaini , S.H., Goodman, M.M. and Timothy, D.H. (1977). Multivariate analysis and 

geographical distribution of the world collections of finger millet. Crop Sci. 17: 257 -263. 

Hutchenson, K (1970). A test of comparing diversities based on the Shannon formula. J. 

Theor. BioI. 29: 151-154. 

lPGRI (1993). Diversity and Development. The Strategy of the International Plant Genetic 

Resources institute. IPGRI, Rome, Italy. 

IBPGRJICRISAT, (1993). Descriptors for Sorghum (Sorghum bicolor (L.) Moench). 

international Board for Plant Genetic Resources, Rome, Italy; International Crop 

Research Institute for Semi-Arid Tropics, Patancheru, India. 

Jain, S.K (1979). Adaptive strategies: Polymorphism, plasticity, and homeostasis. In: Topics 

in Population Biology, pp. 160-187, (Solbrig, O.T. , Jain, S.K., Johnson, G.B. and Raven, 

P.H., eds). Columbia Univ. Press, New York. 

Jain, S.K., Qualset, C.O., Bhatt, G.M. and Wu, KK (1975). Geographical patterns of 

phenotypic diversity in a world collection ofdurum wheat. Crop Sci. 15: 700-704. 

Jaradat, AA (1992). Breeding potential of durum wheat land races from Jordan. Phenotypic 

diversity. Hereditas 116: 301-304. 

Johnson, RA and Wichern, D.W. (1988). AppliedMultivariate Statistical Analysis, Prentice­

Hall, Englewood Cliffs, NJ. 

Jones, N., Ougham, H. and Thomas, H. (1997). Markers and mapping: We are all geneticists 

now. New Phytologist 137: 165- 177. 

194 



Jlmghans, H. and Metzlaff, M. (1990). A simple and rapid method for the preparation of total 

DNA. Biotechniques 8: 176. 

Kahler, A.L. (1983). Inheritance and linkage of acid phosphatase locus Acp-4 in maize. J. 

Heredity 74: 239-246. 

Kahler, A.L. and Allard, R.W. (1970). Genetics of enzyme variants in barley. I. Esterases. 

Crop Sci. 10: 444-448. 

Kanwal, K.S., Singh, R.M. , Singh, J. and Singh, R.B. (1983). Divergent gene pools in rice 

improvement. Theor. Appl. Genet. 65: 263-267. 

Kaplan, N.L. , Hudson, R.R. and Langley, C.H. (1989). Tbe hitchhiking effect revisited. 

Genetics 123: 887-899. 

Karp, A. , Seberg, O. and Buiatti, M. (1996). Molecular techniques in the assessment of 

botanical diversity. Ann. Bot. 78: 143-149. 

Karp, A., Kresovich, S. , Bhat, K.V., Ayad, w.G. and Hodgkin. T. (1997). Molecular Tools in 

Plant GenetiC Resources Conservation: A Guide to the Techniques, JPGm Technical 

Bulletin No 2. International Plant Genetic Resources Institute, Rome, Italy. 

Kazan, K. , Marmers, J.M. and Cameron, D.F. (1993). Inheritance of random amplified 

polymorphic DNA markers in an interspecific cross in the genus Stylosanthes. Genome 

36: 50-56. 

Kebede, Y. (1986). The role of Ethiopian sorghwn gennplasm resources in the national 

breeding program. In: The Conservation and Utilization of Ethiopian Germplasm, 

Proceedings of an International Symposium, 13-16 October 1986, pp. 223-230, (Engels, 

J.M.M. , ed). Addis Ababa, Ethiopia. 

Kebede, Y. , (J 99 J). The role of Ethiopian sorghum gennpJasm resources in the national 

breeding program. In: Plant Genetic Resources of Ethiopia, p. 3 J 5-322, (Engels, J M. , 

Hawkes, J.G. and Worede, M. , eds). Cambridge Univ. Press, Cambridge. 

195 



Jlmghans, H. and Metzlaff, M. (1990). A simple and rapid method for the preparation of total 

DNA Biotechniques 8: 176. 

Kahler, AL. (1983). Inheritance and linkage of acid phosphatase locus Acp-4 in maize. J. 

Heredity 74: 239-246. 

Kahler, AL. and Allard, R. W. (1970). Genetics of enzyme variants in barley. I. Esterases. 

Crop Sci. 10: 444-448. 

Kanwal, K.S , Singh, R.M., Singh, J. and Singh, R.B. (1983). Divergent gene pools in rice 

improvement. Theor. Appl. Genet. 65: 263-267. 

Kaplan, N.L., Hudson, R.R. and Langley, C.H. (1989). The hitchhiking effect revisited . 

Genetics 123: 887-899. 

Karp, A, Seberg, O. and Buiatti, M. (1996). Molecular techniques in the assessment of 

botanical diversity. Ann. Bot. 78: 143-149. 

Karp, A, Kresovich, S., Bhat, K.Y., Ayad, W.G. and Hodgkin. T. (1997). Molecular Tools in 

Plant Genetic Resources Conservation: A Guide to the Techniques, IPGRl Technical 

Bulletin No 2. International Plant Genetic Resources Institute, Rome, Italy. 

Kazan, K., Marmers, J.M. and Cameron, D.F. (1993). Inheritance of random amplified 

polymorphic DNA markers in an interspecific cross in the genus Stylosanthes. Genome 

36: 50-56. 

Kebede, Y (1986). The role of Ethiopian sorghum germplasm resources in the national 

hreeding program. In: The Conservation and Utilization of Ethiopian Germplasm, 

Proceedings of an International Symposium, 13-16 October 1986, pp. 223-230, (Engels, 

1M.M., ed). Addis Ababa, Ethiopia. 

Kebede, Y, (1991). The role of Ethiopian sorghum germplasm resow·ces in the national 

breeding program. In: Plant GenetiC Resources of Ethiopia, p. 315-322, (Engels, J M., 

Hawkes, 1G. and Worede, M. , eds). Cambridge Univ. Press, Cambridge. 

195 



Kebede, Y. and Menkir, A, (1987). Sorghum improvement for moisture-stress regions of 

Ethiopia. In: Food Grain Production in Semi-Arid Africa, pp. 13 I -139, (Menyonga, J.M., 

Bezuneh, T. and Youdeowei , A). OAU7/STRC-SAFGRAD. 

Kephart, S.R. (1990). Starch gel electrophoresis of plant isozymes: A comparative analysis of 

techniques. Amer. J. Bot. 77: 693-712. 

Kimura, M. (1968). Evolutionary rate at the molecular level. Nature 217: 624-626. 

King, L.M. and Schaal, BA (1989). Ribosomal-DNA variation and distribution in Rudbeckia 

missouriensis. Evol. 43: 1117-1119. 

Kochert, G. , Halward, T., Branch, W.O. and Simpson, C.E. (1991). RFLP variability in 

peanut (Arachis hypogea L. ) cultivars and wild species. Theor. AppJ. Genet. 81 : 565-570. 

Kongkiatngam, P. Waterway, M.J. , Fortin, M.G. and Coubnan, B.E. (1995). Genetic variation 

withm and between two cultivars of red clover (Trifolium pratense L.): Comparisons of 

morphological, isozyme and RAPD markers. Euphytica 84: 237-246. 

Kouame, C.N. and Quesenberry, K.H. (1993). Cluster analysis of a world collection of red 

clover germplasm. Genetic Resources and Crop Evolution. 40: 39-47. 

Kremer, A, Petit, R.G. and Pons, O. (1998). Measures of Polymorphism Withill and Among 

Populations. In: Molecular Tools for Screening Biodiversity. Plants and Animals, pp. 

301-311 , (Karp, A , Isaac, P.G. and Ingram, D.S., eds). Chapman and Hall, London. 

Kumar, S. and Singhania, D.L. (1984). Characters association and analysis in grain sorghum. 

Sorghum Newsletter 27: 16-17 

Kwolek, T.F., Atkins, R.E. and Smith, O.S. (1986). Comparisons of agronomic characteristics 

in CO and C4 of IAP3BR(M) random-mating grain sorghum population. Crop Sci 26: 

11 27-1131. 

196 



Labate, J.A. , Lamkey, K.R, Lee, M. and Woodman, W.L. (1999). Temporal changes in allele 

frequencies in two reciprocally selected maize populations. Theor. App!. Genet. 99: 

1166-1178. 

Lewontin, R.C. (1984). Detecting population differences in quantitative characters as opposed 

to gene freq uencies. Am. Nat. 13: 115-124. 

Lewontin, R.C. and Hubby, J.L. (1966). A molecular approach to the study of genic 

heterozygosity in natural populations of Drosophila pseudoobscura. Genetics 54: 595-

609. 

Lee, M. (1995). DNA markers and plant breeding programs. Adv. Agron. 55: 265-344. 

Lin, C.S. and Binns, M.R (1985). Procedural approach for assessing cultivar-Iocation data: 

Pairwise genotype-enviromnent interactions of test cultivars with checks. Can. J. Plant 

Sci. 65: 1065-1071. 

Lin, C.S. , Binns, M.R and Lefkovitch, L.P. (1986). Stability analysis: Where do we stand? 

Crop Sci. 26: 894-900. 

Lin, Y-R., Shertz, K.F. and Paterson, A.H. (1995). Comparative analysis of QTLs affecting 

plant height and maturity across the Poaceae in reference to an interspecific sorghum 

population. Genetics 141: 391-411. 

Linn, S. and Arber, W. (1968). Host specificity of DNA produced by Escherichia coli. X. In 

vitro restriction of phage fd replicative form. Proc. Nat!. Acad. Sci. USA 59: 1300-1 306. 

Liu, Z. and . Fumier, G.R (1993). Comparison of allozyme, RFLP and RAPD markers for 

revealing genetic variation within and between trembling aspen and bigtooth aspen. 

Theor. App!. Genet. 87: 97-105. 

Lothrop, lE., Atkins, RE. and Smith, O.S. (1985). Variability for yield and yield components 

in JAR 1 R grain sorghum random-mating population. II. Correlations, estimated gains 

from selection, and correlated responses to selection. Crop Sci. 25: 240-244. 

197 



Loveless, M. and Hamrick, lL. (1984). Ecological determinants of genetic structure in plant 

introductions. Ann. Rev. Ecol. Syst. 15: 65-95. 

Lu, M.Z. , Szmidt, A.E. and Wang, X.R. (1995). Inheritance of RAPD fragments in haploid 

and diploid tissues of Pinus sylvestris (L.). Heredity 74: 582-589. 

Lynch, M. (1988). Estimation of relatedness by DNA fingerprinting. Mol. BioI. Evol. 5: 584-

599. 

Lynch, M. and Milligan, M.G. (1994). Analysis of population genetic strucnlfe with RAPD 

markers. Mol. Ecol. 3: 91-99. 

McGregor, C.E. , Lambert, c.A. , Greyling, M.M., Louw, lH. and Warnich, L. (2000). A 

comparative assessment of DNA fmgerprinting teclmiques (RAPD, ISSR, AFLP and 

SSR) in tetraploid potato (Solannum tubersum L.) germplasm. Euphytica 113: 135-144. 

Mann, l A., Kimber, C.T. and Miller, F.R. (1983). The Origin and Early Cultivation of 

Sorghums in Africa, Texas Agric. Exp. Stn. Bull. No 1454. Texas A & M university, 

Texas. 

Markert, c.L. and Moller, F. (1959). Multiple forms of enzymes: tissue, ontogenetic and 

species specific patterns. Proc. Natl. Acad. Sci. USA 45: 753-763. 

Marshall, D.R. (1990). Crop genetic resources: Current and emerging issues. In: Plant 

Population Genetics, Breeding and Genetic Resources, pp. 367-388, (Brown, A.H.D. , 

Clegg, M.T. , Kahler, A.L. and Weir, B.S., eds). Sinauer Assoc., Sunderland, 

Massachsetts. 

Marshall, D.R. and Jain, S.K. (1968). Phenotypic plasticity of Avena fatua and A. barbata. 

Alner. Naturalists 102: 457-467. 

Marshall, D.R. and Allard, R.W. (1970). Isozyme polymorphism in natural populations of 

Avenafatua andA. barbata. Heredity 29: 373-382 . 

198 



Marshall, D.R and Brown, AH.D. (1975). Optimum sampling strategies in genetic 

conservation. In: Crop Genetic Resources for Today and Tomorrow, pp. 53-80, (Frankel, 

O.H. and Hawkes, J.O., eds). Cambridge Univ. Press, Cambridge. 

Melchinger, AE., Messmer, M.M., Lee, M., Woodman, w.L., and Lamkey, K.R. (1991). 

Diversity and relationships among U.S. maize inbreds revealed by restriction fragment 

length polymorphism. Crop Sci. 31: 669-678. 

Mengesha, M. H. (1975). Crop gennplasm diversity resources of Ethiopia. In: Crop Genetic 

Resources for Today and Tomorrow, pp. 449-453, (Frankel, O.H. and Hawkes, J.O., eds). 

Cambridge Univ. Press, Cambridge. 

Menkir, A , Ooldsbrough, P. and Ejeta, O. (1997). RAPD assessment of genetic diversity in 

cultivated races of sorghum. Crop Sci. 37: 564-569. 

Meselson, M. and Yuan, R. (1968). DNA restriction enzyme from E. coli. Nature 217: 1110-

1114. 

Messmer, M.M. , Melchinger, AE., Hemnann, RO., Boppenmaier, J. (1993). Relationships 

among early European maize inbreds: II. Comparison of pedigree and RFLP data. Crop 

Sci. 33: 944-950. 

MOA (1998). Agro-ecological Zones of Ethiopia. Natural Resources and Management and 

Regulatory Department, Ministry of Agricultnre, Addis Ababa, Ethiopia. 

Mohan, M. , Nair, S. , Bhagwat, A , Krislma, T.G. and Yano, M. (1997). Genome mapping, 

molecular markers, and marker-assisted selection in crop plants. Mol. Breeding 3: 87-

103 . 

Morden, C.F., Doebley, J.F. and Schert, K.F. (1987). A Manual of Techniques for Starch Gel 

Electrophoresis of Sorghum ]sozymes, Texas Agricultural nxperiment Station MP-1635. 

Texas College Station, Tx 77843. 

199 



Morden, C. W. , Doebley, J.F. and Schertz, K.F. (1989). Allozyme variation in Old World 

races of Sorghum bicolor (Poaceae). Am. J. Bot. 76: 247·255. 

Morden, C. W., Doebley, J.F. and Schertz, K.F. (1990). A1lozyme variation among the 

spontaneous species of Sorghum section Sorghlun (Poaceae). Theor. Appl. Genet. 80: 

296·304. 

Moreno·Gonzalez, J. and Cubero, J.1. (1993). Selection strategies and choice of breeding 

methods. In: Plant Breeding, Principles and Prospects, pp. 16·29, (Hayward, M.D., 

Bosemark, N.O. and Romagosa, 1. , eds). Chapman & Hall. 

Mueller, u.G., and Wolfenbarger, L.L. (1999). AFLP genotyping and fingerprinting. Trends 

Ecol. and Evol. 14: 389·394. 

Mullis, K.B. and Faloona, F. (1987). Specific synthesis of DNA in vitro via a polymerase 

catalyzed chain reaction. Meth. Enzymol. 155: 335·350. 

Mullis, K.B., Faloona, F., Scharf; S., Saiki, R , Hom, G., and Erlich, H. (1986). Specific 

enzymatic amplification of DNA in vitro: the polymerase chain reaction. Cold Spring 

Harb. Symp. Quant. BioI. 51: 263·273. 

Mwnm, RH. and Dudley, J.W. (1995). A PC SAS computer program to generate a 

dissimilarity matrix for cluster analysis. Crop Sci. 35: 925·927. 

Murty, B.R , Arundachlam, V. and Saxena, M.B.L. (1967). Classification and catalogue of a 

world collection of cultivated sorghums and pennisetums. Indian J. Genet. Plant 

Breeding. 27(s.): 1·74. 

Negassa, M. (1985). Patterns of phenotypic diversity in an Ethiopian barley collection and the 

Arusi·Bale highland as a center of origin of barley. Hereditas 102: 139·150. 

Negassa, M. (1 986). Estimates of phenotypic diversity and breeding potential of Ethiopian 

wheats. Hereditas 104: 41-48. 

Nei, M. (I 972). Genetic di stance between populations. American Naturalists 106: 283·292. 

200 



Nei, M. (1973). Analysis of gene diversity in subdivided populations. Proc. Natl. Acad. Sci. 

USA 70: 3321-3323 . 

Nei, M. (1977). F-statistics and analysis of gene diversity in subdivided populations. Ann. 

Hwn. Genet. 41: 225-233 

Nei, M. (1978). Estimation of average heterozygosity and genetic distance froma 

fewindividuals. Genetics 89: 583-590. 

Newbury, H.J. and Ford-Lloyd, B.V. (1993). The use of RAPD for assessing variation in 

plants. Plant Growth Reg. 12: 413-45l. 

Nevo, E. , Baum, B. , Beiles, A and Johnson , D.A. (1998). Ecological correlates of RAPD 

diversity of wild barley, Horedum spontaneum, in the Fertile Crescent. Genetic 

Resources Crop Evolution 45: 151-159. 

Nevo, E. , Beiles, A, Kaplan, D. , Golenberg, E.M., Olsvig-Whittaker, L. and Naveh, Z. 

(1986). Natural selection of allozyme polymorphisms: A microsite test revealing 

ecological genetic differentiation. Evol. 40: 13-20. 

Ohta, T. (1992). Role of random genetic drift in the evolution of interactive systems. J. Mol. 

Evol. 44(S): S9-S 14. 

Oliveira, AC. de. , Richter, T. and Bennetzen, J.L. (1996). Regional and racial specificities in 

sorghum gerrnplasm assessed with DNA markers. Genome 39: 579-587. 

Ollitrault, P., Arnaud, M. , and Chantereau, J. (J 989). Enzyme polymorphism in sorghum. 11. 

Genetic and evolutionary constitution of cultivated sorghum. Agron. Trop. 44: 211-222 . 

Olsen, E.C. and Miller, R.L. (1958). Morphological Integration. Univ. of Chicago Press, 

Chicago. 

Ortiz, R., Madssen, S. and Andersen, S.B. (1998). Diversity in Nordic spring wheat cultivars 

(1901-93). Acta. Scand. Sect. Soil and Plant Sci. 48: 229-238. 

201 



Pammi, S., Schertz, K.F. , Xu, G. , Hart, G. and Mullet, J.E. (1994). Random-amplified­

polymorphic DNA markers in sorghlun. Theor. Appl. Genet. 89: 80-88. 

Parzies, H.K., Spoor, W. and Ennos, RA (2000). Genetic diversity of barley landrace 

accessions (Hordeum vulgare ssp. vulgare) conserved for different lengths oftime in ex 

situ gene banks. Heredity 84: 476-486. 

Paterson, A.H., Tanksley, S.D. and Sorrels, M.E. (1991). DNA markers in plant improvement. 

Adv. Agron. 46: 39-90. 

Paterson, A H. , Schertz, K.F. , Lin, Y-R. , and Li, Z. (1997). Case history in plant 

domestication, sorghwn, an example of cereal evolution. In: Molecular Disseclion of 

Complex Traits, pp. 187-196, (Paterson AH., ed). CRC Press, Boca Raton, FL. 

Patterson, F.L. and Ohm, H.W. (1975). Compensating ability of awns in Soft Red Winter 

Wheat. Crop Sci. 15: 403-407. 

Pecetti, L. and Damania, AB. (1996). Geographic variation in tetraploid wheat (Trilicum 

lurgidum ssp. lurgidum convar. durum) landraces from two provinces in Ethiopia. 

Genetic Resources and crop Evolution 43: 395-407. 

Pecetti, L. , Annicchiarico, P. and Damania, AB. (1992). Biodiversity ill a germplasm 

collection of durwn wheat. Euphytica 60: 229-238. 

Pedersen, J.F. , Toy, J.J. and Johnson, B. (1998). Natural outcrossing of sorghwn and 

sudangrass in the central great plains. Crop Sci. 38: 937-939. 

Peeters, J.P. and Martinelli, JA (1989). Hierarchical cluster analysis as a tool to manage 

variation in gerrnplasm collections. Theor. Appl. Genet. 78: 42-48. 

Persson, K. and Bothmer, R. von. (2000). Assessing the allozyme variation in cultivars and 

Swedish landraces of rye (Secale cereale L.). Hereditas 132: 7-17. 

Phillips, T.D. and Murphy, J.P. (1993). Distribution and analysis of isozyme polymorphism in 

North American cultivated oat germplasm. Crop Sci. 33: 460-469. 

202 



Pluncknett, D.L. , Smith, JH., WiUiams, JT. and Anishetty, N.M. (1983). Crop gennplasm 

conservation and developing colmtries. Sci. 220: 163-169. 

Pollak, L.1., Gadner, e.O. and Parkhurst, AM. (1984). Relationships between enzyme marker 

loci and morphological traits in two mass selected maize populations. Crop Sci. 24: 1174-

1179. 

Powell, W., Morgante, M., Andre, C., Hanafey, M., Vogel, 1. , Tingey, S., and Rafalski, A 

(1996). The comparison of RFLP, RAPD, AFLP and SSR (nticrosatellite) markers for 

gennplasm analysis. Mol. Breeding 2: 225-238. 

Prakash, S. , Lewontin, R.C. and Hubbay, 1.1. (1969). A molecular approach to the study of 

genic heterozygosity in natural populations. VI. Patterns of genic variation in central, 

marginal and isolated populations of Drosophila pseudoobscura. Genetics 61: 841-858. 

Prasada Rao, KE. and Mengesha M.H. (1981).A Pointed Collection ofZera-zera Sorghum in 

the Gambella Area of Ethiopia, Genetic Resources Unit Progress Report, No. 33. 

ICRISAT, Patancheru P.O., AP. , India. 

Prasada Rao, KE. and Ramanatha Rao, V. (1995). The use of characterization data in 

developing a core collection of sorghwn. In: Core Collections of Plant GenetiC 

Resources, pp. 49-67, (Hodgkin, T., Brown, A.H.D., Hintwn, Th.1.L. van. and Morales, 

E.A.V., eds.). IBPGR, A Wiley-sayce. 

Prasada Rao, KE., Mengesha, M.H. and Reddy, V.G. (1989). International use of a sorghwn 

gennplasm collection. In: The Use of Plant Genetic Resources, pp. 49-67, (Brown, 

A.H.D., Marshall, D.R. Frankel , O.H. and Williams, T.1. , eds). Cambridge Univ. Press, 

Cambridge. 

Quinby, JR. (1967). The maturity genes of sorghum. Adv. Agron. 19: 267-305 . 

Rieseberg, L.H. (1996). Homology among RAPD fragments in inter-specific comparisons. 

Mol. Ecol. 5: 99-105. 

203 



Rio, AH. del. , Bamberg, lB. , Huaman, Z. , Salas, A and Vega, S.E. (1997). Assessing 

changes in the genetic diversity of potato gene banks. 2. In situ vs ex situ. Theor. Appl. 

Genet. 95: 199-204 

Rohlf, F.J. (1993). NTSYS-PC Numerical Taxonomy and Multivariate Analysis System, 

version 1.80. Applied Biostatistics Inc. , New York. 

Rowley-Conwy, P. Deakin, W. and Shaw, C.H. (1999). Ancient DNA from sorgbum: The 

evidence from Qasr Tbrun, Egyptian Nubia. In: The Exploitation of Plant Resources in 

Ancient Africa, pp. 55-61 , (Veen, M. van. de.). Kluwer AcademiclPlenwn Publishers, 

New York. 

Russell, lR., Fuller, J.D. , Macaulay, M., Hats, B.G. , Jahoor, A., Powell, W. and Waugh, R. 

(1997). Direct comparison of levels of genetic variation among barley accessions 

detected by RFLPs, AFLPs, SSRs and RAPDs. Theor. Appl. Genet. 95: 714-722. 

Saiki, R.K, Scharf, S., Faloona, F., Mullis, KB., Hom, G. T., Erlich, HA and Arnheim, N. 

(1985). Enzymatic amplification of beta-globin genomic sequences and restriction site 

analysis for diagnosis of sickle cell anemia. Sci. 230: 1350-1354. 

Saiki, R.K, Gelfand, D.H., Stoffel, S., Scharf, S.1. , Higuchi, R., Horn, G.T., Mullis, KB., 

Erlich, H.A. (1988). Pruner-directed enzymatic amplification of DNA with a 

thennostable DNA polymerase. Sci. 239: 487-491 . 

SAS Institute, 1988. SASISTATM Users Guide, Release 6.03 edition. SAS Institute lnc. , Cary, 

NC., USA. 

Schaal, B.A., Leverich , W.1., and Rogstad, S.H. (1991). Comparisons of methods assessing 

genetic variation in plant conservation biology. In : Genetic and conservation of Rare 

Plants, pp. 123-134, (Falk, D.A. and Holsinger, KE., eds). Oxford Univ. Press. Oxford 

and New York. 

204 



Schut, 1 W., Qi, X. and Stam, P. (1997). Association between relationship measures based on 

AFLP markers, pedigree data and morphological traits in barley. Theor. Appl. Genet. 95: 

116 1-1168. 

Shamsudin, AK.M. (1985). Genetic diversity in relation to heterosis and combining ability in 

spring wheat. Theor. Appl. Genet. 70: 306-308. 

Shattuck-Eidens, D.M., Bell, R.N., Neuhausen, S.L. and Helentjaris, T (1900). DNA 

sequence variation within maize and melon: Observations from polymerase chain 

reaction amplification and direct sequencing. Genetics 126: 207 -2 17. 

Shechter, Y. (1975). Biochemical systematic studies in Sorghum bie% r. Bull. Torrey Bot. 

Club 102: 334-339. 

Shechter, Y. and de Wet, lM.J. (1975). Comparative electrophoresis and isozyme analysis of 

seed proteins from cultivated races of sorghum. Amer. 1 Bot. 62: 254-261. 

Silander, JA (1985). The genetic basis of the ecological amplitude of Spartina patens. II. 

Variance and correlation analysis. Evo!. 39: 1034-1052. 

Singh, R. and Axtell , J.D. (1973). High lysine mutant gene (hi) that improves protein quality 

and biological value of sorghum. Crop Sci. 13: 535-539. 

Singh, R.K and Chaudhary, B.D. (1985). Biometriea/ Methods in Quantitative Genetic 

Analysis. Kalyani Publ., New Delhi, India. 

Singh, S. P. (1985). Sources of cold tolerance in grain sorghwn. Can. 1 Plant Sci. 65: 251-

257. 

Singh, S.P., Gutierrez, lA, Molina, A , Urrea, C. and Gepts, P. (199 1). Genetic diversity in 

cultivated common bean: II . Marker-based analysis of morphological and agronomic 

traits. Crop Sci. 31: 23-29. 

Skroch, P. W. and Nienhuis, 1 (1995). Impact of scoring error and reproducibility of RAPD 

data on RAPD based estimates of genetic distance. Theor. Appl. Genet. 91: 1086-1091. 

205 



Skroch, P.w. , Nienhuis, J. , Beebe, S., Tohme, J. and Pedraza, F. (1998). Comparison of 

Mexican common bean (Phaseolus vulgaris L.) core and reserve gennplasm collections. 

Crop Sci. 38: 488-496. 

Slatkin, M. and Barton, N.H. (1989). A comparison of three indirect methods for estimating 

average levels of gene flow. Evo!. 43: 1349-1368. 

Smale, M. (1997). The green revolution and wheat genetic diversity: Some IUlfolmded 

assmnptions. World Development 25: 1257-1269. 

Smith, J.S.c. and Smith, O.S. (1988). The description and assessment of distance between 

inbred lines of maize: I. The use of morphological traits as descriptors. Maydica 34: 141-

150. 

Smith, J.S.c. and Smith, O.S. (1989). The description and assessment of distances between 

inbred lines of maize. II. The utility of morphological, biochemical and genetic 

descriptors and a scheme for testing of distinctiveness between inbred lines. Maydica 34: 

151-161. 

Smith, J.S.c. and Smith, O.S. (1992). Fingerprinting crop varieties. Adv. Agron. 47: 85-140. 

Smith, J.S .c. , Paszkiewicz, O.S. , Smith, O.S. and Schaffer, J. (1987). Electrophoretic, 

chromatographic, and genetic techniques for identifYing associations and measuring 

genetic diversity among corn hybrids. Ann. Corn and Sorghum Res. Conf. Proc. 42: 187-

203 . 

Smith, J.S.C. , Kresovich, S., Hopkins, M.S. , Mitchell, S.E., Dean, R.E., Woodmam, W.L. , 

Lee, M. and Porter, K. (2000). Genetic diversity among elite sorghum inbred lines 

assessed with simple sequence repeats. 40: 226-232 . 

Sneath, P.H.A. and Sokal, R.R. (1973). Numerical Taxonomy. W. H. Freeman, San Francisco. 

Snowden, J.D. (1936). The cultivated races o/sorghum. Allard and Son, London. 

206 



Southern, E.M. (J 975). Detection of specific sequences among DNA fragments separated by 

gel electrophoresis. J. Mol. BioI. 98: 503-517. 

Souza, E. and Sorrells, M.E. (J 991). Relationships among 70 Ametican oat gerrnplasm. I. 

Cluster analysis using quantitative characters. Crop Sci. 31: 599-605. 

Stalker, HT. , Phillips, T.D., Murphy, J.P. and Jones, T.M. (1994). Vatiation of isozyme 

patterns among Araehis species. Theor Appl. Genet. 87: 746-755. 

Stemler, AB.L. , Harlan, J.R and de Wet, J.MJ. (1975). Evolutionary history of cultivated 

sorghums (Sorghum bieolor (L.) Moench) of Ethiopia. Bull. Torrey Bot. Club. 102: 325-

333. 

Stemler, AB.L., Harlan, J.R. and de Wet, J.MJ. (1977). The sorghums of Ethiopia. Econ. 

Bot. 31: 446-460. 

Stephan, w., Wiehe, T.HE. and Lenz, M.W. (1992). The effect of strongly selected 

substitutions on neutral polymorphism: Analytical results based on diffusion theory. 

Theor. Pop. BioI. 41: 237-340. 

Stickler, F.e., Wearden, S. and Pauli, AW. (1961). Leaf area detennination in sorghum. 

Agron.1. 53: 187-188. 

Stuber, e. W. and Moll, RH (1972). Frequency changes of isozyme alleles in a selection 

expetiment for grain yield in maize (Zea mays L.). Crop Sci. 12: 337-340. 

Subramanian, V., Gurtu, S., Nageswara Rao, Re., and Nigam, S.N. (2000). Identification of 

DNA polymorphism in cultivated groundnut using random amplified polymorphic DNA 

(RAPD) assay. Genome 43: 656-660. 

Sultan, S.E. (1995). Phenotypic plasticity and plant adapttion. Acta Bot. Neerl . 44: 363-383. 

Sun, Y., Skinner, D.Z., Liang, G.H. and Hulbert, S.H. (1994). Phylogenetic analysis of 

Sorghum and related taxa using internal transcribed spacers of nuclear tibosomal DNA 

Theor. Appl. Genet. 89: 26-32. 

207 



Swofford, D.L. and Selander, R.B. (1989). BIOSYS-l: A Computer Program for the Analysis 

of Allelic Variation in Population Genetics and Biochemical Systematics, Release 1.7. 

Natural HistOlY Survey, Champaign, Illinois, USA. 

Tanksley, S.D. and McCouch, S.R. (1997). Seed banks and molecular maps: Unlocking 

genetic potential from the wild. Sci . 277: 1063-1066. 

Tanksley, S.D., Young, N. D., Paterson, A.H. and Bonierable, M.W. (1989). RFLP mapping in 

plant breeding: new tools for an old science. Biotech. 7: 257-264. 

Tao, Y. , Manners, J.M., Ludlow, M.M. and Henzell, R.G. (1993). DNA polymorphism in 

grain sorghum (Sorghum bicolor (L.) Moench). Theor. Appl. Genet. 86: 679-688. 

Taramino, G. , Tarchini, R. , Ferrario, S., Lee, M. and Pe, M.E. (1997). Characterization and 

mapping of simple sequence repeats (SSRs) in Sorghum bicolor. Theor. Appl. Genet. 95: 

66-72. 

Tato, K. (1964). Rainfall in Ethiopia. Eth. Geog. J. 2: 28-36. 

Tautz, D. (1989): Hypervariability of simple sequence as a general source for polymorphic 

DNA markers. Nucl. Acids Res. 7: 6463-6470. 

Tautz, D. and Renz, M. (1984). Simple sequences are ubiquitous repetitive components of 

eukaryotic genomes. Nucleic Acids Res. 12: 4127-4138 

Tesfaye, T. , Getachew, B., and Worede, M. (1991). Morphological diversity in tetraploid 

wheat landrace populations from central highlands of Ethiopia. Hereditas 114: 171-176. 

Teshome, A. , Balun, B.R. Fahrig, L. , Torrance, J.K. Amason, TJ. and Lambert, J.D. (1997). 

SorghlUJI (Sorghum bicolor (L.) Moench) landrace variation and classification in North 

Shewa and South Welo, Ethiopia. Euphytica 97: 255-263. 

Thorpe, R.S . (1976). Biochemical analysis of geographical variation and racial affinities. 

BioI. Rev. 51: 407-452. 

208 



Vierling, R.A. , Xiang, Z., Joshi, c.P., Gilbert, M.L. and Nguyen, H.T. (J 994). Genetic 

diversity among elite sorghum lines revealed by restriction fragment length 

polymorphisms and random amplified polymorphic DNAs. Theor. Appl. Genet. 87: 816-

820. 

Virupasha, T.K. and Sastry, L. V.S. (\ 968). Studies on the protein content and amino acid 

composition of some varieties of grain sorghum. 1. Agric. Food Chern . 16: 199-203. 

Vos, P., Hogers, R. , Bleeker, M., Reijans, M. , van de Lee, T., Homes, M., Frijters, A., Pot, 1. , 

Peleman, 1., Kupier, M., Zabeau, M. (1995). AFLP: a new technique for DNA 

fingerprinting. Nucleic Acids Res. 23: 4407-4414. 

Wachira, F.N.R., Waugh c.A., Hackett, C.A. and Powell, W. (\ 995). Detection of genetic 

variation in tea (Camellia sinensis) using R.APD markers. Genome 38: 201-210. 

Warwick, S.I. , Thompson, B.K. and Black, L.D. (1984). Population variation of Sorghum 

hale pense, Johnson grass, at the northern limits of its range. Can. 1. Bot. 62: 1781-1790. 

Wasylikowa, K. (1997). Flora of the 8,000 years old archaeological site E-75-6 at Nabta 

Playa, Western Desert, southern Egypt. Acta Palaeobotanica 37: 99-205. 

Wasylikowa, K. and Dahlberg, J.A. (1999). Sorgbwn in the early economy of the early 

neolithic nomadic tribes at E-75-6 at Nabta Playa, Western Desert, southern Egypt. In: 

The Exploitation of Plant Resources in Ancient Africa, pp. 11-31 , (Veen, M van de). 

K1uwer AcademiclPlenum Publishers, New York. 

Waugh, R. and Powell, R. (1992). Using R.APD markers for crop improvement. Trends 

Bioteclmol. 10: 186-19l. 

Weeden,. N. F. (1989) . Applications of isozymes in plant breeding. Plant Breeding Rev. 6: 11-

54. 

Weir, B.S . (1996). Methods for Discrete Population Genetic Data. Sinauer Associates, 

Slmderland, Massachusetts. 

210 



Appendix 3.1. Continued. 

No Acc. No Altitude Origin Status No Acc.No Altitude Origin Status 
249 223589 1600 Shewa Landrace 279 226072 2370 Gonder Landrace 
250 225831 2260 Gamo Gofa Landrace 280 226073 2345 Gonder Landrace 
251 225831 2260 Gamo Gofa Landrace 281 226074 1905 Gonder Landrace 
252 225832 2260 Gamo Gofa Landrace 282 226075 1905 Gonder Landrace 
253 225833 2260 Gamo Gofa Landrace 283 226076 1820 Gonder Landrace 
254 226046 1600 Welo Landrace 284 226077 1820 Gonder Landrace 
255 226047 1580 Welo Landrace 285 226078 1855 Gonder Landrace 
256 226048 2570 Welo Landrace 286 226079 1855 Gonder Landrace 
257 226049 2485 Welo Landrace 287 226080 1760 Gonder Landrace 
258 226050 2485 Welo Landrace 288 226082 1760 Gonder Landrace 
259 226051 2450 Welo Landrace 289 226083 1980 Gonder Landrace 
260 226052 2450 Welo Landrace 290 226085 1955 Gonder Landrace 
261 226054 1500 Welo Landrace 291 226087 1660 Gojam Landrace 
262 226055 1450 Welo Landrace 292 227742 1480 Welo Landrace 
263 226056 2540 Welo Landrace 293 228108 1540 Welo Landrace 
264 226057 2450 Welo Landrace 294 228109 1520 Welo Landrace 
265 226058 2400 Welo Landrace 295 228111 1500 Welo Landrace 
266 226059 2400 Welo Landrace 296 228114 1500 Welo Landrace 
267 226060 2420 Welo Landrace 297 228115 1500 Welo Landrace 
268 226061 2590 Welo Landrace 298 228116 1500 Welo Landrace 
269 226062 2535 Welo Landrace 299 228251 1550 Welo Landrace 
270 226063 2530 Welo Landrace 300 228252 1550 Welo Landrace 
301 228253 1580 Welo Landrace 331 231186 1500 Harerge Landrace 
302 228254 1580 Welo Landrace 332 231187 1550 Harerge Landrace 
303 228736 1500 Shewa Landrace 333 231188 1500 Harerge Landrace 
304 228738 1750 Shewa Landrace 334 231189 1570 Harerge Landrace 
305 228821 1690 Harerge Landrace 335 231190 1550 Harerge Landrace 
306 228824 181 0 Harerge Landrace 336 231191 1500 Harerge Landrace 
307 228826 1480 Harerge Landrace 337 231192 1540 Harerge Landrace 
308 228830 1550 Harerge Landrace 338 231193 1500 Harerge Landrace 
309 228831 1550 Harerge Landrace 339 231194 1710 Harege Landrace 
310 228832 1550 Harerge Landrace 340 231195 1960 Harerge Landrace 
311 228833 192 0 Harerge Landrace 341 231196 1650 Harege Landrace 
312 228836 1690 Harerge Landrace 342 231196 1500 Harerge Landrace 
313 228839 1660 Harerge Landrace 343 231197 2000 Harerge Landrace 
314 228846 1550 Harerge Landrace 344 231198 2000 Harerge Landrace 
315 228849 1550 Harerge Landrace 345 231199 1600 Harege Landrace 
316 228850 1580 Harerge Landrace 346 231200 1720 Harege Landrace 
317 228851 1400 Harerge Landrace 347 231202 1700 Harege Landrace 
318 228917 1800 Illubabor Landrace 348 231203 1700 Harege Landrace 
319 228922 1800 IlIubabor Landrace 349 231204 1670 Harege Landrace 
320 229240 2550 Shewa Landrace 350 231206 1700 Harege Landrace 
321 229839 1450 Gojam Landrace 351 231207 1700 Harege Landrace 
322 230065 1300 Bale Landrace 352 231208 1550 Harerge Landrace 
323 230242 1750 Eritrea Landrace 353 231209 1550 Harerge Landrace 
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Appendix 3.1. Continned. 

No Acc.No Altitude Origin Status No Acc.No Altitude Origin Status 
324 230243 1750 Eritrea Landrace 354231459 1420 Harerge Landrace 
325 230780 1200 Sidamo Landrace 35523 1461 1450 Harerge Landrace 
326 230875 1800 Harege Landrace 356234089 2110 Tigray Landrace 
327 231179 1600 Harege Landrace 357234096 1550 Tigray Landrace 
328 231181 1800 Harege Landrace 358235442 1850 Gonder Landrace 
329 231182 1950 Harerge Landrace 359235443 1850 Gonder Landrace 
330 231185 2000 Harerge Landrace 360235445 1880 Gonder Landrace 
361 235447 1060 Tigray Landrace 390235932 620 Gonder Landrace 
362 235448 1600 Tigray Landrace 391 235935 620 Gonder Landrace 
363 235450 1710 Tigray Landrace 392 Alemaya-70 1980 Variety Variety 
364 235453 1650 Tigray Landrace 393 Bakomash 1700 Variety Variety 
365 235457 1680 Tigray Landrace 394 Birmash 1650 Variety Variety 
366 235458 1740 Tigray Landrace 395 Dinkmash 1426 Variety Variety 
367 235460 1700 Tigray Landrace 396 ETS-2752 1920 Variety Variety 
368 235462 1500 Tigray Landrace 397 Gambell.-II 07 1500 Variety Variety 
369 235465 1490 Tigray Landrace 39876Tl#23 1400 Variety Variety 
370 235466 1490 Tigray Landrace 399 Seredo 1500 Variety Variety 
371 235467 1460 Tigray Landrace 400 P9401 1500 America Introduction 

372 235468 1700 Tigray Landrace 401 P9408 1500 America Introduction 

373 235469 1700 Tigray Landrace 402 ISCV112BF 1500 Budcina Faso Introduction 

374 235469 1700 Tigray Landrace 403 94MKSb#8 1 1500 India Introduction 

375 235477 2260 Tigray Landrace 404 94MKSb#82 1500 India Introduction 

376 235478 1620 Tigray Landrace 405 KAT/369-1 1500 Kenya Introduction 

377 235908 1620 Tigray Landrace 406 KAT/369-2 1500 Kenya Introduction 

378 235910 1430 Gonder Landracc 4071S2284 1500 Somalia Introduction 

379 235913 1640 Tigray Landrace 4081S9302 1500 South Afrie,1 Introduction 

380 235914 1640 Tigray Landrace 4091S9308 1500 Soutit Africa Introduction 

381 235920 1150 Gonder Landrace 410 CR:35 :5 1500 Sudan Introduction 

382 235921 1150 Gonder Landrace 411 SRN-39 1426 Sudan Introduction 

383 235922 1000 Gonder Landrace 41294MK#84 1500 Uganda Introduction 

384 235923 950 Gonder Landrace 41394MK#86 1500 Uganda Introduction 

385 235924 910 Gonder Landrace 4143443-2-0P 1500 Zimbabwe Introduction 

386 235925 960 Gonder Landrace 415 RSA VfENT#8 1500 Zimbabwe Introduction 

387 235926 930 Gonder Landrace 
388 235927 820 Gonder Landrace 
389 235928 850 Gonder Landrace 
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