
References 


88 

 
 
 



AUSEMUS ER, HARRINGTON JB, WORZELLA WW and LP REITZ. 1946. 

A summary of genetic studies in hexaploid and tetraploid wheats. J Amer. Soc. 

Agron. 38: 1082- 1099. 

AUfRIQUE E, SINGH RP, TANKSLEY SD and ME SORRELLS. 1995. 

Molecular markers for four leaf rust resistance genes introgressed into wheat from 

wild relatives. Genome 38: 75- 83. 

BARIANA HS and RA McINTOSH. 1993. Cytogenetic studies in wheat. XV. 

Location of rust resistance genes in VPM1 and their genetic linkage with other disease 

resistance genes in chromosome 2AI . Genome 36: 476-482. 

BARlANA HS and RA McINTOSH. 1994. Characterisation and origin of rust and 

powdery mildew resistance genes in VPM1 wheat. Euphytica 76: 53-61. 

BARIANA HS, KHATKAR S, AHMED NU, BROWN GN and PJ SHARP. 

1999. Genetic association of microsatellite Xpsp3000 with stripe rust resistance gene 
THYrvav and its role in marker assisted selection in wheat. In: Proc. of the 9 Wheat 

Breeding Soc. ofA us. 167-169. 

BARRET BA and KK KIDWELL. 1998 (a). AFLP- based genetic diversity 

assessment among wheat cultivars from the Pacific Northwest. Crop Sci. 38: 1261 

1271. 

BARRET BA, KIDWELL KK and PN FOX. 1998 (b). Comparison of AFLP and 

pedigree-based genetic diversity assessment methods using wheat cultivars from the 

pacific northwest. Crop Sci. 38: 1271-1278. 

BASSAM BJ, CAETANO-ANOLLES G and PM GRESSHOFF. 1991. Fast and 

sensitive silver staining of DNA in polyacrylamide gels. Anal. Biochem. 198: 217. 

BEHARA V A, GOLAN, G and A LEVY. 1997. Evaluation and variation in 

response to infection with Puccinia striiformis and Puccinia recondita of local wheat 

landraces. Euphytica 94: 287-293. 

89 

 
 
 



BENNET MD and JB SMITH. 1976. Nuclear DNA amounts in angiosperms. Phil. 

Trans . Roy. Soc. Landb. 274: 227- 274. 

BIFFEN RH. 1905. Mendel's laws of inheritance and wheat breeding. J. Agric. Sci. 

1: 4-48. 

BOHN M, UTZ HF and AE MELCHINGER. 1999. Genetic similarities among 

winter wheat cultivars determined on the basis of RFLPs, AFLPs and SSRs and their 

use for predicting progeny variance. Crop Sci. 39: 228-237. 

BORLAUG NE and CR DOWNSWELL. 1997. The acid lands: One of 

agriculture's last frontiers. In: A. C. MONIZ et al. (eds), Plant soil interactions at low 

pH. Brazil: Brazilian. Soil Sci. Soc. 5-15. 

BOTSTEIN D, WHITE RL, SKOLNICK M and RW DAVIS. 1980. 

Construction of a genetic linkage map in man using restriction fragment length 

polymorphisms. Amer. J. ofHum. Genet. 32: 314-331. 

BRETO MP, ASINS MJ and EA CARBONELL. 1994. Salt tolerance in 

Lycopersicon species. III. Detection of quantitative trait loci by means of molecular 

markers. Theor. Appl. Genet. 88: 395-401. 

BROWDER LE. 1972. Designation of two genes for resistance to Puccinia 

recondita in Triticum aestivum J
• Crop Sci. 12: 705-707. 

BROWDER LE. 1980. A compendium of information about named genes for low 

reaction to Puccinia recondita in wheat. Crop Sci. 20: 775- 779. 

BRYAN GJ, COLLINS AJ, STEPHENSON P, ORRY A and JB SMITH. 1997. 

Isolation and characterisation of microsatellites from hexaploid bread wheat. Theor. 

Appl. Genet. 94: 557 - 563. 

90 

 
 
 



BUCHANAN FC, ADAMS LJ, LITTLEJOHN RP, MADDOX JF and AM 

CRAWFORD. 1994. Determination of evolutionary relationships among sheep 

breeds using SSRs. Genomics 22: 397-403. 

BUSHNELL WR and AP ROELFS. 1984. The cereal rusts, origins, specificity, 

structure and physiology. Academic Press, New York, London, Orlando, 1: 255-289. 

BYERLEE D and P MOY A. 1993. Impacts of international wheat breeding 

research in the developing world. Mexico, D.F. CIMMYT. In: Proceedings of the 9TH 

Wheat Breeding Soc. ofAus. 5. 

CHESTER KS. 1946. The nature and prevention of the cereal rusts as exemplified 

in the leaf rust of wheat. Whaltham, MA: Chronica Botanica. 169. 

CHOUDHURI HC. 1958. The inheritance of stem and leaf rust resistance In 

common wheat. Indian J. ofGenet. and Plant breed. 18: 90-115. 

CHUNWOSE J, MARTIN GB and SD TANKSLEY. 1993. Pre- germination 

genotypic screening using PCR amplification of half seeds. Theor. Appl. Genet. 86: 

694- 698. 

COBB DB and JM CLARKSON. 1994. A simple procedure for optimizing the 

polymerase chain reaction (PCR) using modified Taguchi methods. Nuc!. Acid. Res. 

22: 3801-3805. 

COX TS, RAUPP WJ and BS GILL. 1994. Leaf rust-resistance genes Lr41, Lr42, 

and Lr43 transferred from Triticum tauschii to common wheat. Crop Sci. 34: 339

343. 

COX TS, RAUPP WJ, WILSON DL, GILL BS, LEATH S, BOCKUS WW and 

LE BROWDER. 1992. Resistance to foliar diseases in a collection of Triticum 

tauschii germ plasm. Plant Dis. 76: 1061-1064. 

91 

 
 
 



DEDRYVER F, JUBIER M-F, THOUVENIN J and H GOYEAU. 1996. 

MoLecular markers linked to leaf rust resistance gene Lr24 in different wheat 

cultivars. Genome 39: 830-835. 

DEMNEKE T, SASIKUMOR B, HUD P and RN CHIBBAR. 1997. Random 

amplified polymorphic DNA (RAPD) in cereal improvement. Maydica 42: 132-142. 

DEVOS KM and MD GALE. 1992. The use of random amplified polymorphic 

DNA markers in wheat. Theor. Appl. Genet. 84: 567-572. 

DEVOS KM and MD GALE. 1993. The genetic maps of wheat and their potential 

in plant breeding. Outlook on Agric. 22(2): 93-99. 

DOUSSINAULT G, DOSBA F and AM TANGUY. 1981. Analyse Monosomique 

De La Resistance A La Rouille Juane Du Geniteur Ble Tendre VPMl. Extrait du 

proces-verbal de fa Seance du 14 Janvier 1981.133-138. 

DRISCOLL CJ and LM ANDERSON. 1967. Cytogenetic studies of transec- A 

wheat-rye translocation line. Can. 1. ofGenet. Cytol. 9: 375-380. 

DUBCOVSKY J, LUKASZEWSKI AJ, ECH AIDE M, ANTONELLI ET and DR 

PORTER. 1998. Molecular characterization of two Triticum speltoides interstitial 

translocations carrying leaf rust and greenbug resistance genes. Crop Sci. 38(6): 

1655-J660. 

DVORAK J and DR KNOTT. 1990. Location of a Triticum speltoides 

chromosome segment conferring resistance to leaf rust in Triticum aestivum. Genome 

33: 892-897. 

DYCK PL and DJ SAMBORSKI. 1968. Host-parasite interactions involving two 

genes for leaf rust resistance in wheat. In: Finlay KW, Shepherd KW(eds) Proc. 3RD 

Int. Wheat Genet. Symp. Canberra. 245-250. 

92 

 
 
 



DYCK PL and DJ SAMBORSKI. 1970. The genetics for two alleles for leaf rust 

resistance at the Lr14 locus in wheae. Can. J ofGenet. Cytol. 12: 689-694. 

DYCK PL and EE SYKES. 1993. Genetics of leaf-rust resistance in three spelt 

wheats. Can. J of Plant Sci. 74: 231-233 . 

DYCK PL and ER KERBER. 1981. Aneuploid analysis of a gene for leaf rust 

resistance derived from the common wheat cultivar Terenzio. Can. J Genet. Cytol. 

23: 405-409. 

DYCK PL and OM LUKOW. 1988. The genetic analysis of two interspecific 

sources of leaf rust resistance and their effect on the quality of common wheat. Can. 

J Plant Sci. 68: 633-639. 

DYCK PL, KERBER ER and OM LUKOW. 1987. Chromosome location and 

linkage of a new gene (Lr33) for reaction to Puccinia recondita in common wheat'. 

Genome 29: 463- 466. 

DYCK PL, SAMBORSKI DJ and RG ANDERSON. 1966. Inheritance of adult-

plant leaf rust resistance derived from the common wheat varieties exchange and 

Frontana1
• Can. J ofGenet. Cytol. 8: 665-671. 

DYCK PL. 1978. Identification of the gene for adult-plant leaf rust resistance in 

Thatcher. Can. J ofPlant Sci. 59: 499-501. 

DYCK PL. 1987. The association of a gene for leaf rust resistance with the 

chromosome 7D suppressor of stem rust resistance in common wheat'. Genome 29: 

467-469. 

DYCK PL. 1992. pers. comm. In: McINTOSH RA, WELLINGS CR and RF 

PARK. 1995. Wheat Rusts: An Atlas of Resistance Genes. Dordrecht: Kluwer 

Academic Publishers. 76. 

93 

 
 
 



EDWARDS K, JOHNSTONE C and C THOMPSON. 1991. A simple and rapid 

method for the preparation of plant genomic DNA for PCR analysis. Nuc!. Acid. Res. 

19: 1349. 

FELDMAN M and ER SEARS. 1981. The wind gene resources of wheat. Sci. 

Aner. 244: 102-112. 

FEULLET C and B KELLER. 1998. Molecular aspects of biotic stress resistance 

in wheat. Proc. 0/91h into wheat genet. symp. 1(6): 171-177. 

FLOR HH. 1942. Inheritance of pathogenicity in Melampsora lini. Phytopathol. 

32: 653-669. 

FLOR HH. 1946. Genetics of pathogenicity in Melampsora lini. J. Agric. Res. 73: 

335- 357. 

FLOR HH. 1947. Inheritance of reaction to rust in flax. J. Agric. Sci. 74: 241- 262. 

FRIEBE B, JIANG, GILL BS and PL DYCK. 1993. Radiation induced 

nonhomeologous wheat- Agropyron intermedium chromosomal translocation 

conferring resistance to leafrust. Theor. Appl. Genet. 86: 141-149. 

FUKOUKA S, HOSAKA K and 0 KAMIJIMA. 1992. Use of random amplified 

polymorphic DNAs for the identification of rice accessions. Jpn. J. Genet. 67(3): 

243-252. 

GALE MD, CHAO Sand PJ SHARP. 1990. RFLP mapping in wheat-progress 

and problems. In: Gene manipulation in plant improvement, 2: Crustafson, J. P. eds. , 

Plenum Press. New York. 

GELFAND DH and TJ WHITE. 1990. Thermostable DNA polymerases. In: Innis, 

M. A., Gelfand DH, Sninsky JJ and TJ White. (Eds.). peR protocols: A guide to 

methods and applications. Academic Press. 

94 

 
 
 



GILL BS, RAUPP WJ, SHARMA HC, BROWDER LE, HATCHETT JH, 

HARVEY TL, MOSEMAN JG and JG WAINES. 1986. Resistance in Aegilops 

squarrosa to wheat leaf rust, wheat powdery mildew, greenbug and Hessian fly. 

Plant Dis. 70: 553-556. 

GILL BS, RAUPP WJ, BROWDER LE and TS COX. 1988. Registration of 

KS86WGRC02 leaf rust resistant hard red winter wheat germplasm. Crop Sci. 28: 

207. 

GILL BS, RAUPP WJ, BROWDER LE, COX, TS and RG SEARS. 1991. 

Registration of KS89WGRC7 leaf rust resistant hard red winter wheat germplasm. 

Crop Sci. 31: 246. 

GREEN GJ and AB CAMPBELL. 1979. Wheat cultivars resistant to Puccinia 

graminis tritid in western Canada: their development, performance and economic 

value. Can. 1. Plant Pathol. 1: 3-11. 

GUPTA V, RANJEKAR PK, RAO VSP, GILL B, NAIK S, GALANDE A, 

TAMHANKAR SA, LAGU MD, GILL K. TIWARI Rand AE SLINKARD. 

1998. Molecular marker assisted wheat improvement in India: a progress report. 

Proc. ofthe 9TH Int. Wheat Genet. Symp. , Saskatoon, Saskatchewan, Canada. 

HALEY SD, AFANADOR LK and JD KELLY. 1994. A selection for 

monomorphic pest resistance traits with coupling and repulsion phase RAPD markers. 

Crop. Sci. 34: 1061- 1066. 

HELGUERA M and IA KHAN. 2000. Development ofPCR markers for the wheat 

leaf rust resistance gene Lr47. Theor. Appl. Genet. 100(7): 1137-1143. 

HOSAKA K and E HANNEMAN. 1994. Random amplified polymorphic DNA 

markers detected in a segregating hybrid population of Solanum chacoense x S. 

phureja. Jpn. 1. Genet. 69: 53-66. 

95 

 
 
 



INNES RL and ER KERBER. 1994. Resistance to wheat leaf rust and stem rust in 

Triticum tauschii and inheritance in hexaploid wheat of resistance transferred from T 

tauschii. Genome. 37: 813-822. 

JOHNSON Rand CN LAW. 1975. Genetic control of durable resistance to yellow 

rust (Puccinia striiformis) in the wheat cuJtivar Hybride de Beree. Ann. Appl. BioI. 

81: 385-391. 

JOHNSON T. 1961. Man-guided evolution in plant rusts. Science 133: 357-362. 

KELLY JD, MIKLAS L, STAVELY JR, AFANADOR Land SD HALEY. 1994. 

Application of RAPD markers for disease resistance breeding in beans. Ann. Rpt. 

Bean Improvement Coop. 37: 15-16. 

KELLY JD. 1995. Use of random amplified polymorphic DNA markers in breeding 

for major gene resistance to pJant pathogens. Hortscience 30(3): 461-465 . 

KERBER ER. 1987. Resistance to leaf rust in hexaploid wheat: Lr32, a third gene 

derived from Triticum tauschii I. Crop Sci. 27: 204-206. 

KESSELl RV, PARAN I and RW MICHELMORE. 1992. Efficient mapping of 

specifically targeted genomic regions and the tagging of these regions with reliable 

peR-based genetic markers. Crop Sci. Soc. Amer-Amer. Soc. Hort. Sci- Amr. Genet. 

Assn. Joint Plant Breeding Symp. Ser., Minneaplois. Crop Sci. Soc. Amer., Madison, 

Wis. 31-36. 

KIMBER G and ER SEARS. 1987. Evolution in the genus Triticum and the origin 

of cultivated wheat. In: Heyne EG (ed) Wheat and wheat improvement. Am. Soc. 

Agron., Madison. p154-164. 

KLEINHOFS A, KILIAN A, SAGHAIMAROOF MA, BIY ASHEF RM, HAYES 

P, CHEN FQ, LAPITAN N, FENWICK A, BLAKE TK, KANAZIN V, 

ANANIEV E, DAHLEEN L, KUDRNA D, BOLLINGER J, KNAPP SJ, LID B, 

SORRELLS M, HUEN M, FRANCKOWIAK JD, HOFFMAN D, SKADSEN R 

96 

 
 
 



and BJ STEFFENSON. 1993. A molecular, isozyme and morphological map of the 

barley (Hordeum vulgare) genome. Theor. Appl. Genet. 86: 705- 712. 

KLOPPERS FJ. 1994. Characterisation of resistance conferred by selected Lr genes 

with emphasis on histopathology, leaf rust development and associated quality 

attributes in wheat. PhD thesis. 

KLOPPERS FJ and ZA PRETORIUS, 1994. Expression and inheritance of leaf 

rust resistance gene Lr37 in wheat seedlings. Cereal Res. Comm. 22: 91-97. 

KLOPPERS FJ and ZA PRETORIUS. 1997. Effects of combinations amongst 

genes Lr13, Lr34 and Lr37 on components of resistance in wheat to leaf rust. Plant 

Pathol. 46: 737-750. 

KNOBLOCK IW. 1968. A check list of crosses in the Gramineae. Michigan State 

Univ Press, East Lansig, 170. 

KNOTT DR. 1978. The transfer of genes for rust resistance to wheat from related 

species. Proc. 5TH Int. Wheat Genet. Symp. 1: 354-357. 

KNOTT DR. 1989. The wheat rusts- breeding for resistance. Springer- Verlag, 

Berlin, Heidelberg. Chapter 1. 

KNOTT DR and J DVORAK. 1976. Alien germplasm as a source of resistance to 

disease. Annu. Rev. Phytopathol. 14: 211-235. 

KOLMER JA. 1996. Genetics of resistance to wheat leaf rust'. Annu. Rev. 

Phytopathol. 34: 435-455. 

KOSAMBI DD. 1944. The estimation of MAP distances from recombination 

values, Ann. Eugen. 12: 172-175. 

KRVPINSKY JM and EL SHARP. 1978. Additive resistance in wheat to Puccinia 

striiformis. Phytopathol. 68: 1795-1799. 

97 

 
 
 



LANGE Wand G JOCHEMSEN. 1992. Use of the gene pools of Triticum 

turgidum ssp. dicoccoides and Aegilops squarrosa for the breeding of common wheat 

(T. aestivum) through chromosome- doubled hybrids. I. Two strategies for the 

production of the amphiploids. Euphytica 59: 197-212. 

LAW JR, DONINI P, KOEBNER RMD, REEVES JC and RJ COOKE. 1998. 

DNA profiling and plant variety registration. III: The statistical assessment of 

distinctness in wheat using amplified fragment length polymorphisms. Euphytica 

102: 335-342. 

LEE SJ, PENNER GA and KM DEVOS. 1995. Characterization ofloci containing 

microsatellite sequences among Canadian wheat cultivars. Genome 38: 1037-1040. 

LEVINSON E and GA GUTMAN. 1987. Slipped strand mispairing: a major 

mechanism for DNA sequence evolution. Mol. Bo!. Evol. 4: 205. 

LITT M and JA LUTY. 1989. A hypervariable microsatellite revealed by in vitro 

amplification of a dinucleotide repeat within the cardiac muscle actin gene. Am. J. 

Hum. Genet. 44: 397-401. 

LITTLEFIELD LJ. 1981 . Biology of the plant rusts. Iowa State Univ. Press, Ames. 

LOTTERING J-M, BOTHA A-M and FJ KLOPPERS. 1999. DNA markers 

linked to leaf rust resistance gene Lr41. Proc. o/the 9TH Wheat Breeding Soc. 0/Aus. 

176. 

LUIG NH and RA MCINTOSH. 1968. Location and linkage of genes on wheat 

chromosome 2D. Can. J. o/Genet. Cytol. 10: 99-105. 

LUIG NH. 1985. Epidemiology in Australia and New Zealand. In: ROELFS AP 

BUSNELL WR (eds.). The cereal rusts. 2: Diseases, distribution, epidemiology and 

control. Academic Press New York London Orlando. 301- 328. 

98 

 
 
 



MACKILL DJ, ZHANG Z, REDONA ED and PM COLOWIT. 1996. Level of 

polymorphism and genetic mapping of AFLP markers in rice. Genome 39: 969-977. 

MARINO CI, NELSON JC, LU YH, SORRELLS ME and P LEROY. 1996. 

Molecular genetic maps of the group 6 chromosomes of hexaploid wheat (Triticum 

aestivum L.) Genome 39: 359-366. 

MARTIN GB, WILLIAMS JGK and SD TANKSLEY. 1991. Rapid identification 

of markers linked to Pseudomonas resistance gene in tomato by using random primers 

and near-isogenic lines. Proc. Nat!. Acad. Sci. US.A . 88: 2336-2340. 

MARTIN TS and TL HARVEY. 1994. Registration of KS92WGRC24 and 

KS92WGRC25 russian wheat aphid-resistant wheat germplasm. Crop. Sci. 35: 292. 

McINTOSH RA. 1987. Gene location and gene mapping in hexaploid wheat. In: 

Heyne EG(ed) Wheat and wheat improvement. Am. Soc. Agron. , Madison, 269-287. 

MciNTOSH RA and PL DYCK. 1972. Cytogenetical studies in Wheat. VlI* gene 

Lr23 for reaction to Puccinia recondita in Gabo and related cultivars. Aust. J. Biol. 

Sci. 25: 765-773. 

MciNTOSH RA, MILLER TE and V CHAPMAN. 1982. Cytogenetical studies in 

wheat. XII. Lr28 for resistance to Puccinia recondita and Sr34 for resistance to P. 

graminis tritici. Z. Pjlanzenziichtg. 89: 295-306. 

MciNTOSH RA, LUIG NH, MILNE DL and J CUSICK. 1983. Vulnerability of 

triticales to wheat stem rust. Can. J. Plant Pat hoI. 5: 61-69. 

MciNTOSH RA, FRIEBE B, JIANG J, THE D & GILL BS. 1995. Cytogenetical 

studies in wheat. 16. Chromosome location of a new gene for resistance to leaf rust in 

a Japanese wheat-rye translocation line. Euphytica (82)(2): 141-147. 

McINTOSH RA, WELLINGS CR and RF PARK. 1995. Wheat Rusts: An Atlas 

of Resistance Genes. Dordrecht: KhlWer Academic Publishers. 1-76. 

99 

 
 
 



McINTOSH RA and GN BROWN. 1997. Anticipatory breeding for resistance to 

rust disease in wheat. Ann. Rev. Plantpathol. 35: 311-326. 

MELCHINGER AE. 1990. Use of molecular markers in breeding for oligogenic 

disease resistance. Plant Breed. 104: 1-19. 

MICHELI MR, BOVA R, PASCALE E and E AMBROSIO. 1994. Reproducible 

DNA fingerprinting with the random amplified polymorphic DNA (RAPD) method. 

Nucl. Acid. Res. 22: 1921-1922. 

MICHELMORE RW, PARAN I and RV KESSELL 1991. Identification of 

markers linked to disease-resistance genes by bulked segregant analysis: a rapid 

method to detect markers in specific genomic regions using segregating populations. 

Proc. Natl. Acad. Sci. U.S.A. 88: 9828-9832. 

MYBURG AA. 1996. Identification and characterization of molecular markers 

linked to Russian wheat aphid resistance in wheat. MSc. Thesis. Department of 

Botany and Gentics at the University ofthe Orange Free State. 

MYBURG AA, BOTHA A-M, WINGFIELD BD and WJM WILDING. 1997. 

1dentification and genetic distance analysis of wheat cultivars using RAPD 

fingerprinting. Cereal Res. Commun. 25(4): 875-882. 

MYBURG AA, CAWOOD M, WINGFIELD BD and A-M BOTHA. 1998. 

Development of RAPD and SCAR markers linked to the Russian wheat aphid 

resistance gene Dn2 in wheat. Theor. Appl. Genet. 96: 1162- 1169. 

NAIK S, GILL KS, RAO VSP, GUPTA VS, TAMHANKAR SA, PUJAR S, 

GILL BS and PK RANJEKAR. 1998. 1dentification of a STS marker linked to the 

Aegilops speltoides- derived leaf rust resistance gene Lr28 in wheat. Theor. Appl. 

Genet. 97(4): 535-540. 

100 

 
 
 



NAIR S, BENTVR JS, PRASADA RAO V and M MOHAN. 1995. DNA markers 

tightly linked to a gall midge resistance gene (Gm2) are potentially useful for marker

aided selection in rice breeding. Theor. App!. Genet. 91: 68-71. 

NEI M and WH LI. 1979. Mathematical model for studying genetic variation in 

terms of restriction endonucleases. Proc. Nat!. Acad. Sci. USA 76: 5269-5273. 

NELSON JC, VAN DEYNZE AE, AVTRlQVE E, SORRELLS ME, LV YH, 

MERLINO M, ATKINSON M and P LEROY. 1995 (a). Molecular mapping of 

wheat: Homeologous group 2. Genome 38: 516-524. 

NELSON JC, VAN DYNZE AE, AVTRlQVE E, SORRELS ME, LV YH, 

NEGRE S, BERNARD M and P LEROY. 1995(b). Molecular mapping of wheat: 

Homoeologous group 3. Genome 38: 525-533. 

NELSON JC, SORRELLS ME, VAN DEYNZE AE, LV YH, ATKINSON M, 

BERNARD M, LEROY P, FARIS JD and JA ANDERSON. 1995(c). Molecular 

mapping of wheat. Major genes and rearrangements in homologous groups 4, 5 & 7. 

Genetics 141: 721-731. 

NELSON JC, SINGH RP, AUTRIQVE JE and ME SORRELLS. 1997. Mapping 

genes conferring and suppressing leaf rust resistance in wheat. Crop Sci. 37: 1928

1935. 

NELSON RR. 1978. Genetics of horisontal resistance to plant diseases. Ann. Rev. 

ofPhytopatho!. 16: 359-378. 

NYBOM H. 1994. DNA fingerprinting- a useful tool in fruit breeding. Euphytica 

77: 59-64. 

OLSON M, HOOD L, CANTOR CH and D BOTSTEIN. 1989. A common 

language for physical mapping of the human genome. Science 24: 1434-1435. 

101 

 
 
 



PAGE RDM and EC HOLMES. 1998. Molecular Evolution a Phylogenetic 

Approach. Blackwell Sci. Ltd, Oxford, London, Edendurg, Victoria, Paris. p15. 

PARAN I, KESSELl RV and RW MICHELMORE. 1991. Identification of 

restriction fragment length polymorphism and random amplified polymorphic DNA 

markers linked to downy mildew resistance genes in lettuce, using near isogenic lines. 

Genome 34: 1021-1027. 

PARAN I and RW MICHELMORE. 1993. Development of reliable PeR-based 

markers linked to downy mildew resistance genes in lettuce. Theor. Appl. Genet. 85: 

985-993. 

PARKER GD, CHALMERS KJ, RATHJEN AJ and P LANGRIDGE. 1998. 

mapping loci associated with flour colour in wheat (Triticum aestivum L.). Theor. 

Appl. Genet. 97: 238-245. 

PARLEVLIET JE and JC ZADOKS. 1977. The integrated concept of disease 

resistance: a new view including horizontal and vertical resistance in plants. 

Euphytica 26: 5-21. 

PATERSON AH, DAMON S, HEWITT JD, ZAMIR D, RABINOWITCH HD, 

LINCOLN SE, LANDER ES and SD TANKSLEY. 1991 (a). Mendelian factors 

underlying quantitative traits in tomato: comparison across species, generations and 

environments. Genetics 127: 181 - 197. 

PATERSON AH, TANKSLEY SD and ME SORRELLS. 1991 (b). DNA 

markers in plant improvement. Adv. Agron. 46: 39-90. 

PAUL S, WACHlRA FN, POWELL Wand R WAUAH. 1997. Diversity and 

genetic differentiation among populations of Indian and Keyan tea (Camellia sinensis 

(L.) 0 Kuntze) revealed by AFLP markers. Theor. Appl. Genet. 94: 255-263. 

102 

 
 
 



PENNER CA, CHONG J, LEVESQUE-LEMAY M, MOLNAR SJ and G 

FEDAK. 1993. Identification of a RAPD marker linked to oat stem rust resistance 

gene Pg3. Theor. Appl. Genet. 85: 702-705. 

PENNER CA, LEE SJ, BEZTI LJ and E UGALI. 1996. RAPD screening of plant 

DNA using dot blot hybridization. Mol. Breeding 2: 7-10. 

PERKIN-ELMER. 1996. AFLP plant mapping kit - the PCR marker of choice for 

plant mapping. 

PINSTRUP-ANDERSON P and R PANDYA-LORCH. 1997. Can everybody be 

well fed by 2020 without damaging natural resources? First distinguished Economist 

lecture. Mexico, DF Cimmyt. 

PLASCHKE J, GANAL MW aDd MS RODER. 1995. Detection of genetic 

diversity in closely related bread wheat using microsatellite markers. Theor. Appl. 

Genet. 91: 1001-1007. 

PLUCKNETT DL, SMITH NJH, WILLIAMS JT and NM ANISHETTY. 1983. 

Crop germ plasm conservation and developing countries. Science 220: 163-169. 

PRETORIUS ZA. 1990. An assessment of leaf rust resistance conferred by two Lr 

genes associated with increased seed protein in wheat. Phytophylactica 22: 121-123. 

PRETORIUS ZA, RIJKENBERG FHJ and RD WILCOXSON. 1987. 

Occurrence and pathogenicity of Puccinia recondita f. sp. tritici on wheat in South 

Africa from 1983 through 1985. Plant Dis. 71: 1133-1137. 

PRETORIUS ZA and J LE ROUX. 1988. Occurrence and pathogenicity of 

Puccinia recondita f. sp. tritici of wheat in South Africa during 1986 and 1987. 

Phytophylactica 20: 349-352. 

103 

 
 
 



PRETORIUS ZA, LE ROUX J and SC DRIJEPONDT. 1990. Occurance and 

pathogenicity of Puccinia recondita f. sp. tritid on wheat in South Africa during 

1988. Phytophylactica 22: 225-228. 

PRETORIUS ZA, V AN NIEKERK D and WHP BOSHOFF. 2000. Recent 

developments in pathogenic adaption in rust fungi. In: Proc. of the comb. mill. 

meeting Grahamstown. 515. 

PROCUNlER JD, TOWNLEY-SMITH TF, FOX S, PRASHAR S, GRAY M, 

KIM WK, CZARNECKI E and PL DYCK. 1995. PeR-based RAPD/ DGGE 

markers linked to leaf rust resistance genes Lr29 and Lr25 in wheat (Triticum 

aevistivum L.) . .J. Genet. Breed. 49: 187-191. 

PROCUNIER JD, KNOX RE, BERNIER AM, GRAY MA and NK HOWES. 

1997. DNA markers linked to a TIO loose smut resistance gene in wheat (Triticum 

aestivum L.) Genome 40: 176-179. 

RAFALSKI JA and SV TINGEY. 1993. Genetic diagnostics in plant breeding: 

RAPDs, microsatellites and machines. TlG 9: 275-280. 

REEVES TG, RAJARAM S, VAN GINKEL M, TRETHOV AN R, BROWN H-J 

and K CASSADAY. 1999. New wheats for poor people: Towards a secure, 

sustainable future. Proc. of the 9TH Assem. Wheat Breeding Soc. ofAus. 

RODER MS, KORSUN V, WENDEHAKE K, PLASCKE J, TIXIER M-H, 

LEROY P and GANAL MW. 1998. A microsatellite map of wheat. Genetics 149: 

2007-2023. 

RODER MS, PLASCKE J, KONING SU, BORNER A and ME SORRELLS. 

1995. Abundance, variability and chromosomal location of microsatellites in wheat. 

Mol. Gen. Genet. 246: 327 - 333. 

104 

 
 
 



ROELFS AP. 1988. Resistance to leaf and stem rusts in wheat. In breeding 

strategies for resistance to rusts of wheat. Edited by N. W. Simmons and S. Rajaram. 

International maize and wheat improvement center, Mexico, D. F. pp. 10-19. 

ROELFS AP and WR BUSHNELL. 1985. The cereal rusts, disease, distributions, 

epidenniology and control. Academic press, New York, 2. 

ROELFS AP, SINGH RP and EE SAARI. 1992. Rust diseases of wheat: concepts 

and methods of disease management. International Maize and Wheat Improvement 

Center(CIMMYTj, Mexico, D. F. p. 1-81. 

ROLFS A, SCHULLER I, FINCKH U, and I WEBER-ROLFS. 1992. PCR: 

clinical diagnostics and research. Springer-Verlag, New York. 

ROWLAND GG and ER KERBER. 1974. Telocentric mapping in hexaploid 

wheat of genes for leaf rust resistance and other characters derived from Aegilops 

Squarrosa l
. Can. J o/Genet. Cytol. 16: 137-144. 

RUSSELL J, FULLER J, YOUNG G, THOMAS B, TARAMINO G, 

MACAULAY M, WAUGH Rand W POWELL. 1997. Discriminating between 

barley genotypes using microsatellite markers. Genome 40: 442-450. 

SAKAMURA T. 1918. Kurze Mitteilung tiber die Chromosomenzahlen und die 

Verwandtschaftverhaltnisse der Triticum- Arten-Bot Mag (Tokyo). 32: 151-154. 

SAMBORSKI DJ. 1985. Wheat leaf rust. In: ROELFS AP BUSHNELL WR (eds) 

The cereal rusts, 2. Diseases, distribution, epidemiology and control. Academic Press 

New York, London, Orlando. p39-59. 

SAMBORSKI DJ and PL DYCK 1982. Enhancement of resistance to Puccinia 

recondita by interactions of resistance genes in wheat. Can. JGenet. Cytol. 10: 24

32. 

105 

 
 
 



SAMBROOK J, FRITSCH EF and T MANIATIS. 1989. Molecular cloning: a 

laboratory manual. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y 

SCHACHERMAYR G, SIEDLER H, GALE MD, WINZELER H, WINZELER 

M and B KELLER. 1994. Identification and localization of molecular markers 

linked to Lr9 leaf rust resistance gene of wheat. Theor. Appl. Genet. 88: 110-115. 

SCHACHERMAYR GH, MESSMER MM, FEUILLET C, WINZELER H, 

WINZELER M and B KELLER. 1995. Identification of molecular markers linked 

to the Agropyron elongatum- derived leaf rust resistance gene Lr24 in wheat. Theor. 

Appl. Genet. 90: 982- 990. 

SCHACHERMAYR GH, FEUILLET C and B KELLER. 1997. Molecular 

markers for the detection of the wheat leaf rust resistance gene LrI 0 in diverse genetic 

backgrounds. Mol. Breeding. 3: 65-74. 

SCHAFER JF, CALDWELL RM, PATTERSON FL and LE COMPTON. 1963. 

Wheat leaf rust combinations. Phytopathology 53: 569-573. 

SCHIENERT P, BEHRENS Band D KABLE. 1995. Optimizing DNA 

amplification protocols. Biospektrum. 5: 1-5. 

SCHLOETTERER C, AMOS Band D TAUTZ. 1991. Conservation of 

polymorphic single sequence loci in cetacean species. Nature. 354: 63-65. 

SEARS ER. 1962(a). Chromosome mapping with the aid of telocentrics. In: Mac 

Key J. (ed) Proc. ZVD Int. Wheat Genet. Symp. Lund. Heritas Suppl. 2: 370-381. 

SEARS ER. 1962. The use oftelocentrics in linkage mapping. Genetics 47: 983. 

SEARS ER. 1973. Agropyron-wheat transfers induced by homologos pairing. In: 

Sears ER, Sears LMS (eds) 4TH Int. Wheat Genetics Syrup, Columbia. 191-199. 

106 

 
 
 



SEYFARTH R, FEUILLET C and B KELLER. 1998. Development and 

characterization of molecular markers for the adult leaf rust resistance genes Lr13 and 

Lr35 in wheat. Proc. ofthe 9th into wheat genet. symp. 1(3): 145-155. 

SEYFARTH R, FEUILLET C, SCHACHERMAYR G, WINZELER M and B 

KELLER 1999. Development of a molecular marker for the adult-plant leaf rust 

resistance gene Lr35 in wheat. Theor. Appl. Genet. 99(3-4): 554-560. 

SHARIFLOU MR and PJ SHARP. 1999. Use of marker-assisted selection in a 

breeding program for production of waxy wheat. In: Proc. ofthe 9TH Wheat Breeding 

Soc. ofAus. 112- 114. 

SHARMA D and DR KNOTT. 1966. The transfer of leaf rust resistance from 

Agropyron to Triticum by irradiation. Can. J ofGenet. Cytol. 8: l37-143. 

SHARMA HC and BS GILL. 1983. Current status of wide hybridization in wheat. 

Euphytica 32: 17-31. 

SINGH RP. 1992. Association between gene Lr34 for leaf rust resistance and leaf 

tip necrosis in wheat. Crop Sci. 32: 874-878. 

SINGH RP and RA MCINTOSH. 1984. Complementary genes for reaction to 

Puccinia recondita trifici in Triticum aestivum. II. Cytogenetic studies l
. Can. J of 

Genet. Cytol. 26: 736-742. 

SINGH NK, SHEPHERD KW and RA McINTOSH. 1990. Linkage mapping of 

genes for resistance to leaf, stem and stripe rusts and co-secalins on the short arm of 

rye chromosome lR. Theor. Appl. Genet. 80: 609-616. 

SINGH RP, RAJARAM S, MIRANDA A, HUERTA-ESPINO J and E 

AUTRIQUE. 1998. Comparison of two crossing and four selection schemes for 

yield, yield traits and slow rusting resistance to leaf rust in wheat. Euphytica 100: 

35-43. 

107 

 
 
 



SMALE M, SINGH RP, SAYRE K, PINGOLI P, RAJARAM Sand HJ DUBIN. 

1998. Estimating the economic impact of breeding nonspecific resistance to leaf rust 

in modem bread wheats. Plant Dis. 82(9): 1055-1061. 

SNAPE JW, QUARRIE SA and DA LAURIE. 1995. Comparative QTL mapping 

and its application in cereal breeding. In: Proc. FAOIIAEA Int. Symp. of the use of 

Induced Mutation and Mol. Tech.jor Crop Imp. IAEA Vienna, 39-49. 

SNAPE JW, QUARRIE SA and DA LAURIE. 1996. Comparative mapping and 

its use for the genetic analysis of agronomic characters in wheat. Euphytica 89(1): 

27-31. 

SOBRAL BWS and RJ HONEYCUTT. 1994. Genetics, plants and the polymerase 

chain reaction. In: Mullis KB, Frere F and RA Gibbs(eds.). The Polymerase Chain 

Reaction. Birkhauser, Boston, 304-319. 

SOLIMAN AS, HEYNE EG and CO JOHNSTON. 1962. Resistance to leaf rust 

in wheat derived from chinese Aegilops umbellulata translocation lines 1. Crop Sci. 3: 

254-256. 

SORRELLS ME. 1999. Application of comparative plant genetics to wheat 

improvement. In: Proc. ofthe 9TH Wheat Breeding Soc. ofAus. 106- 111. 

SOUTHERN EM. 1975. Detection of specific sequences among DNA fragments 

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

STAKMAN EC, STEWART DM and WQ LOEGERING. 1962. Identification of 

physiological races of Puccinia graminis var. trifiei. Us. Dep. Agric. ARS E617: 53. 

SWOFFORD DL. 1991. Phylogenetic analysis using parsinomy, version 4. 

Computer program distributed by the Illinois Natural History Survey, Champaign, IL. 

TANKSLEY SD and TJ ORTON. 1983. Isozymes in plant genetics and breeding, 

parts lA and 1 B. Elsevier, Science, Amsterdam, Netherlands. 

108 

 
 
 



TANKSLEY SD, YOUNG ND, PATERSON AH and MW BONIERDALE. 

1989. RFLP mapping in plant breeding, new tools for an old science. Bio/Tech. 7: 

257-262. 

TAUTZ D, TruCK M and GA DOVER. 1986. Cryptic simplicity in DNA is a 

major source of genetic variation. Nature 322: 652-656. 

THOMAS CM, VOS P, ZABEAU M, JONES DA, NORCOTT KA, 

CHADWICK BP and JDG JONES. 1995. Identification of amplified restriction 

fragment polymorphism (AFLP) markers tightly linked to the tomato Cf9 gene for 

resistance to Cladosporuimfulvum. Plant 1.. 8: 785-794. 

TROSKIE C, KLOPPERS FJ and A-M BOTHA. 1999. Markers linked to Lr37 

leaf rust resistance gene. Proc. ofthe 9TH Wheat Breeding Soc. ofAus., 178-180. 

VAN DEYNZE AE, DUBCOVSKY J, GILL KS, NELSON JC, SORRELS ME, 

DVORAK J, GILL BS, LAGUDAH ES, McCOUCH SR and RAPPEL S. 1995. 

Molecular- genetic maps for group 1 chromosomes of triticeae species and their 

relation to chromosomes in rice and oat. Genome 38: 45- 59. 

VENTER E and A-M BOTHA. 2000. Development of markers linked to Diuraphis 

noxia resistance in wheat using a novel PCR-RFLP approach. Theor. Appl. Genet. 

100: 965-970. 

VOS P, HOGERS R, BLEEKER M, REIJANS M, LEE TVO, HORNES M, 

FRIJTERS A, POT J, PELEMAN J, KUIPER M and M ZABEAU. 1995. 

AFLP: a new concept for DNA fingerprinting. Nucl. Acid. Res. 23: 4407-4414. 

WANG ZY and SD TANKSLEY. 1989. Restriction fragment length polymorphism 

in Oryza sativa L. Genome 32: 1113-1118. 

WAUGH Rand W POWELL. 1992. Using RAPD markers for crop improvement. 

Tibtech 10: 186-192. 

109 

 
 
 



WEEDEN NF, TIMMERMAN GM, HEMMAT M, KNEEN BE and MA 

LODID. 1992. Inheritance and reliability ofRAPD markers. Crop Sci. Soc. Amer

Amer. Soc. Hart. Sci.-Amer. Genet. Assn. Joint Plant Breeding Symp. Ser., 

Minneaplois. Crop Sci. Soc. Amer., Madison, Wis, 12-17. 

WEEDEN NF, TIMMERMAN GM and J LV. 1994. Identifying and mapping 

genes of economic significance. Euphytica 73 : 191-198. 

WEISSENBACH J, GYAPAY G, DIB C, VIGNAL A, MORISETTE J, 

MILLASSEAU P, VAYSSEIX G and M LATHROP. 1992. A second-generation 

linkage map of the human genome. Nature 359: 794-801. 

WELSH J and M McCLELLAND. 1990. Fingerprinting genomes using PCR with 

arbitrary primers. Nuc!. Acid. Res. 24: 7213-7218. 

WILLIAM HM, HOISINGTON D, SINGH RP, and LD GONZALEZDE 1997. 

Detection of quantitative trait loci associated with leaf rust resistance in bread wheat. 

Genome 40: 253-260. 

WILLIAMS KJ, FISHER JM and P LANGRIGE. 1994. Identification of RFLP 

markers linked to the cereal cyst nematode resistance gene (Cre) in wheat. Theor. 

Appl. Genet. 89: 927-930. 

WILLIAMS JGK, KUBELIK AR, LIVAK KJ, RAFALSKI JA and SV 

TINGEY. 1990. DNA polymorph isms amplified by arbitrary primers are useful as 

genetic markers. Nuc!. Acid. Res. 18: 6531-6535 . 

WILLIAMS JGK, HANAFEY MK, RAFALSKI JA and SV TINGEY. 1993. 

Genetic analysis using random amplified polymorphic DNA markers. Enzymology 

218: 704-740. 

WILLIAMSON VM, HO J-Y, WU FF, MILLER N and I KALOSHIAN. 1994. 

A PCR-based marker tightly linked to the nematode resistance gene, Mi, in tomato. 

Theor. Appl. Genet. 87: 757-763. 

110 

 
 
 



WINTER P and G KARL. 1995. Molecular marker technologies for plant 

improvement. World J. of Microbiol. & Biotech. 11: 438-448. 

XIE DX, DEVOS KM, MOORE G and MD GALE. 1993. RFLP based genetic 

maps of the homoeologous group 5-chromosomes of bread wheat (Triticum aestivum 

L.). Theor. Appl. Genet. 87: 70-74. 

YEE E, KIDWELL KK, SILLS GRand TA LUMPKIN. 1999. Diversity among 

selected Vigna angularis (Azuki) accessions on the bases of RAPD and AFLP 

markers. Crop Sci. 39: 268 - 279. 

YU K and KP PAULS. 1992. Optimization of the peR program for RAPD 

analysis. Nuc!. Acid. Res. 20: 2606. 

YU K, VAN DEYNZE A and KP PAULS. 1993. Random amplified polymorphic 

DNA CRAPD) analysis. In: Methods in plant molecular biology and biotechnology. 

CRC Press, Inc. 287-301. 

ZABEAU M and P VOS. 1993. Selective restriction fragment amplification: a 

general method for DNA fingerprinting. European Patent Application number 

92402629.7; Publication no. 0534858 At. 

111 

 
 
 



Appendices 


112 

 
 
 



Appendix 3.1 A binary data matrix representing independent loci amplified from different wheat, rye and tritisecale genotypes with 

molecular techniques RAPDs, AFLPs and SSRs. 
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Appendix 4.1 The phenotypic reaction of35 BC2F2 plants of a Karee and RL6081 

cross, based on a 0 - 4 infection type scaJe (Roelfs, 1988). 

Pot Plant Iofection type Classification 

3++ Susceptible 

2 3++ Susceptible 

3 3++ Susceptible 

4 3++ Susceptible 

2 3++ Susceptible 

2 2 3++ Susceptible 

2 3 2cn Resistant 

2 4 3++ Susceptible 

3 3 2en Resistant 

3 4 3++ Susceptible 

4 3++ Susceptible 

4 2 3++ Susceptible 

4 3 3++ Susceptible 

4 4 3++ Susceptible 

5 3++ Susceptible 

5 2 1_2cn Resistant 

5 3 3++ Susceptible 

5 4 3++ Susceptible 

6 3++ Susceptible 

6 2 3++ Susceptible 

6 3 3++ Susceptible 

6 4 3++ Susceptible 

7 3++ Susceptible 

7 2 2 Resistant 

7 4 +2cn Resistant 

8 3++ Susceptible 

8 2 3++ Susceptible 

8 3 3++ Susceptible 

9 3++ Susceptible 

9 2 3++ Susceptible 

9 3 3++ Susceptible 

9 4 3++ Susceptible 

10 3++ Susceptible 

10 2 3++ Susceptible 

10 3 3++ Susceptible 

Total 35 

Susceptible 30 

Resistant 5 
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Appendix 4.2 Results obtained with RAPD primers used to screen resistant and susceptible BC2F2 DNA bulks for markers linked to 

gene Lr37. 

Primers loci Primers Loci Primers Loci Primers Loci Primers Loci Primers Loci Primers Loci 

OPEOI 10 OPHI3 0 OPJ07 0 OPL07 10 OPN08 0 OP020 II OPR02 14 
OPE02 17 OPHI4 0 OPKOI 7 OPL08 0 OPN09 9 OPQ02 9 OPR05 I 
OPE03 15 OPHIS 7 OPK02 8 OPL09 0 OPNIO 5 OPQ03 12 OPR06 17 
OPE04 II OPHI6 8 OPK03 7 OPLlO 0 OPNII 5 OPQ04 10 OPR07 18 
OPE07 9 OPHI7 8 OPK04 9 OPLlI 9 OPNI2 7 OPQ05 7 OPR08 18 
OPFI4 10 OPHI8 10 OPK05 6 OPLl2 II OPNI3 0 OPQ06 12 OPR09 21 
OPGI3 16 OPHI9 10 OPKII 6 OPLI3 0 OPNI4 10 OPQ07 12 OPRIO 8 
OPHOI 13 OPH20 12 OPKI2 9 OPLl4 13 OPNI5 10 OPQ08 II OPRII 14 
OPH02 12 OPIOI 4 OPKI3 I OPLl5 II OPN20 8 OPQ09 6 OPRI2 7 
OPH03 9 OPI02 9 OPKI4 8 OPMII I OPOIO 13 OPQIO 8 OPRI3 14 
OPH04 7 OPI03 8 OPKI5 8 OPMI2 10 OPOII 9 OPQII 10 OPRI4 I 
OPH05 7 OPI04 2 OPKI6 12 OPMI4 0 OPOl2 6 OPQI2 II OPRI6 26 
OPH06 9 OPIOS 0 OPKI7 7 OPNOI 0 OPOl3 8 OPQI3 16 OPRI7 2 
OPH07 12 OPI06 10 OPKI8 I OPN02 II OPOl4 0 OPQI4 II OPSOI 4 
OPH08 8 OPI07 4 OPK19 12 OPN03 6 OPOl5 8 OPQI5 15 OPS02 0 
OPH09 6 OPI08 0 OPK20 6 OPN04 19 OPOl6 15 OPQI6 12 OPS03 18 
OPHlO 0 OPI09 8 OPL04 5 OPN05 14 OPOl7 0 OPQI8 10 OPS04 10 
OPHII 8 OPI10 12 OPL05 7 OPN06 8 OP018 3 OPQ20 10 OPS05 3 
OPH12 14 OPJ06 0 OPL06 0 OPN07 4 OPOl9 9 OPROI 9 

Total primers 132 
Total loci 1074 
Average loci per primer 8.132 
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Appendix 4.3 Results obtained with AFLP primers used to screen resistant and susceptible BC2F2 DNA bulks for markers linked to 

gene Lr37. 

PIimers Loei Primers Loei 

EeoRI-ACC x MseI-CTC 82 EeoRI-ACA x Msel-CTG 50 

EeoRI -ACT x MseI-AGC 90 EeoRI-ACG x MseI-CTT 44 

EeoRI-ACT x MseI-ACG 60 EeoRI-ACGx MseI-CTC 46 

EeoRI-ACC x MseI-AGC 65 EeoRI-AGC x MseI-CTC 14 

EeoRI-ACC x MseI-ACG 45 EeoRI-ACA x MseI-CAT 47 

EeoRI-ACC x MseI-CTT 25 EeoRI-ACA x MseI-CTr 53 

EeoRI-ACG x MseI-CAG 40 EeoRI-ACA x MseI-CAG 44 

EeoRI-ACG x MseI-ACG 90 EeoRI-ACA x MseI-CAC 56 

EeoRI-AAG x MseI-CAG 60 EeoRI-AGC x MseI-CTG 36 

EeoRI-AAG x Msel-CAT 60 EeoRI-AGC x MseI-CAG 0 

EeoRI-AAG x MseI-CTC 70 EeoRI-AGC x Msel-CAT 112 

EeoRI-AAG x Msel-CTT 65 EeoRI-ACT x MseI-CTG 25 

EeoRI-ACT x MseI-CTr 55 EeoRI-ACG x MseI-CTG 100 

EeoRI-ACT x MseI-CTC 60 EeoRI-ACC x Msel-CAC 15 

EeoRI-AGCx MseI-CAC 64 EeoRI-AAC x Msel-CTG ' 9 

EeoRI -AGC x MseI-CTT 57 EeoRI-AAC x MseI-CAG 65 

EeoRI-AAC x MseI-CAT 57 

Total primers 33 

Loci 1761 

Average loci per primer pair 53,363 
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