Contents

Preface
List of Contributors

1 Introduction
Mohar Singh, Hari D. Upadhyaya and Ishwari Singh Bisht

1. Common Bean
1.2 Pea

1.3 Chickpea

1.4 Faba Bean

1.5 Cowpea

1.6 Lentil

1.7 Pigeon Pea

1.8 Peanut

1.9  Asian Vigna
1.10  Grass Pea
1.11  Horsegram
References

2  European Common Bean
Lucia Lioi and Angela R. Piergiovanni
2.1 Introduction

2.2 Taxonomy, Origin, Distribution and Diversity of Cultivated

Phaseolus vulgaris
2.3 Introduction and Dissemination in Europe

2.4  Status of Germplasm Resources Conservation (Ex-Situ, In-Situ,

On-Farm)
2.5 Germplasm Evaluation and Use
2.6 A Glimpse at Crop Improvement
2.7 Biochemical and Molecular Diversity

2.8 The Germplasm Safeguarded Through the Attribution of

Quality Marks

2.9 Characterization and Evaluation of Landraces: Some Case Studies

2.10  Conclusions
Acknowledgement
References

xi
xiii

CCOCVWRIAAND W

[ —
[

—
—

12
15

20
21
23
25

28
30
34
34
34



vi

Contents

Peas

Petr Smykal, Clarice Coyne, Robert Redden and Nigel Maxted
3.1 Introduction :
3.2 Origin, Distribution, Diversity and Systematics
3.3 Status of Germplasm Resources Conservation
3.4 Germplasm Characterization and Evaluation

3.5 Germplasm Maintenance

3.6 Limitations in Germplasm Use

3.7 Germplasm Enhancement Through Wide Crosses
3.8 Pea Genomic Resources

3.9 Conclusions

References

Chickpea
Shivali Sharma, Hari D. Upadhyaya, Manish Roorkiwal,
Rajeev K. Varshney and C.L. Laxmipathi Gowda
4.1 Introduction
4.2  Origin, Distribution, Diversity and Taxonomy
4.3 Erosion of Genetic Diversity from the Traditional Areas
4.4  Status of Germplasm Resources Conservation
4.5 Germplasm Evaluation and Maintenance
4.6 Use of Germplasm in Crop Improvement
4.7 Limitations in Germplasm Use
4.8 Germplasm Enhancement Through Wide Crosses
4.9 Chickpea Genomic Resources
4.10 Conclusions
References

Faba Bean

Maalouf Fouad, Nawar Mohammed, Hamwieh Aladdin,
Amri Ahmed) Zong Xuxiao, Bao Shiying and Yang Tao
5.1 Introduction

5.2 Origin, Distribution, Diversity and Taxonomy
5.3 Erosion of Genetic Diversity from the Traditional Areas
5.4  Status of Germplasm Resources Conservation
5.5 Germplasm Maintenance

5.6 Use of Genetic Diversity in Faba Bean Breeding
5.7 Germplasm Enhancement Through Wide Crosses
5.8 Faba Bean Genomic Resources

59 Conclusions

References

41

41
41
47
55
61
64
66
67
69
70

81

81
82
85
86
86
89
97
98
99
103
104

113

113
114
118
119
120
120
125
126
128
128



Contents

vii

6 Cowpea
Ousmane Boukar, Ranjana Bhattacharjee, Christian Fatokun,
P. Lava Kumar and Badara Gueye
6.1 Introduction
6.2  Origin, Distribution, Diversity and Taxonomy
6.3 Erosion of Genetic Diversity from the Traditional Areas
6.4  Status of Germplasm Resources Conservation
6.5 Germplasm Evaluation and Maintenance
6.6 Use of Germplasm in Crop Improvement
6.7 Limitations in Germplasm Use
6.8 Germplasm Enhancement Through Wide Crosses
6.9 Cowpea Genomic Resources
6.10 Conclusions
References

7  Lentil

Clarice Coyne and Rebecca McGee
7.1  Introduction
7.2 Origin, Distribution, Diversity and Taxonomy
7.3 Biosystematics
7.4  Status of Germplasm Resources Conservation
7.5 Germplasm Evaluation and Maintenance
7.6  Use of Germplasm in Crop Improvement
7.7 Limitations in Germplasm Use
7.8  Germplasm Enhancement Through Wide Crosses
7.9 Lentil Genomic Resources

7.10  Conclusions

References

8 Pigeon pea
Hari D. Upadhyaya, Shivali Sharma, K.N. Reddy, Rachit Saxena,
Rajeev K. Varshney and C.L. Laxmipathi Gowda
8.1 Introduction
8.2  Origin, Distribution, Diversity and Taxonomy
8.3  Erosion of Genetic Diversity from the Traditional Areas
8.4 Status of Germplasm Resources Conservation
8.5 Germplasm Characterization and Evaluation
8.6 Germplasm Maintenance
8.7 Use of Germplasm in Crop Improvement
8.8 Limitations in Germplasm Use
8.9 Germplasm Enhancement Through Wide Crosses
8.10  Pigeon Pea Genomic Resources
8.11 Conclusions
References

137

137
138
139
140
141
142
144
144
145
150
150

157

157
157
163
163
165
167
168
169
170
171
172

181

181
182
184
185
186
188
190
191
192
194
197
198



viii Contents

9  Peanut 203
H. Thomas Stalker
9.1 Introduction : 203
9.2  Origin, Distribution, Diversity and Taxonomy 204
9.3  Genomic Affinities and Speciation 211
9.4 Erosion of Genetic Diversity from the Traditional Areas 214
9.5 Status of Germplasm Resources Conservation 214
9.6 Germplasm Maintenance and Evaluation 216
9.7 Use of Germplasm in Crop Improvement 219
9.8 Limitations in Germplasm Use 220
9.9 Germplasm Enhancement Through Wide Crosses 221
9.10 Peanut Genomic Resources 223
9.11 New Sources of Genetic Diversity 225
9.12 Conclusions 226
References 226
10 Asian Vigna 237
Ishwari Singh Bisht and Mohar Singh
10.1  Introduction 237
10.2  Origin, Distribution and Diversity 240
10.3  Genetic Resource Management 242
104 Germplasm Utilization 248
10.5 Limitations in Germplasm Use 254
10.6  Vigna Species Genomic Resources 257
10.7 Conclusions 260
References 261
11 Grass Pea 269

Shiv Kumar, Priyanka Gupta, Surendra Barpete, A. Sarker,
Ahmed Amri, PN. Mathur and Michael Baum

11.1  Introduction 269
11.2 Origin, Distribution, Diversity and Taxonomy 269
11.3 Cytotaxonomy and Genomic Evolution 272
11.4 Phylogenetic Relationships and Genetic Diversity 272
11.5 Erosion of Genetic Diversity from the Traditional Areas 274
11.6  Status of Germplasm Resources Conservation 275
11.7 Germplasm Evaluation 277
11.8  Use of Germplasm in Crop Improvement 282
11.9  Limitations in Germplasm Use 283
11.10 Germplasm Enhancement Through Wide Crosses 283
11.11  Grass Pea Genomic Resources 284
11.12  Conclusions 285

References 285



Contents

12 Horsegram
R.K. Chahota, T.R. Sharma, S.K. Sharma, Naresh Kumar and J.C. Rana

12.1 Introduction

12.2  Origin, Distribution, Diversity and Taxonomy

12.3  Erosion of Genetic Diversity from the Traditional Areas
12.4  Status of Germplasm Resources Conservation

12.5 Germplasm Evaluation and Maintenance

12.6  Use of Germplasm in Crop Improvement

12.7 Germplasm Enhancement Through Wide Crosses

12.8 Horsegram Genomic Resources

12.9 Conclusions

References

293

293
294
295
296
297
299
300
301
302
302



