I. Introduction

L Lo n e SR R e
- Sadiq Hussain Qureshi

. The World Food Crisis
- Joseph C. Wheeler

II. Natural and Induced Genetic Variability

4. Natural Variation and Its Conservation
- O. H. Frankel

. On Germ Plasm Conservation with Special Reference to the Genus
s

1 R. C. von Borstel and K. Lesins

. Distribution Patterns of Indigenous Wheat Varieties in Northern
e s

1 ‘Altafur Rehman Rao

. Useful Genetic Sources of Economic Importance and Their Utilization
3 in Wheat-Breeding Programs in Pakistan
' S. A. Qureshi

; ral and Induced Genetic Variability in Wheat
A. Shakoor, N. I. Hashmi, and M. Siddique Sadiq



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

J 2L

Contents

. The Exploitation of Natural Genetic Variability for the Improvement of

Chickpea (Cicer arietinum L.) . ................. ...t 83
A. K. Auckland and K. B. Singh

Synthetic Amphiploids in Breeding—Genetic and Evolutionary Studies
IMWheat . ...ttt ettt 97
K. A. Siddiqui

The Use of Aneuploids in Studies of Genetics, Breeding, and Evolution
INWREAt ...ttt ittt ittt 103
G. Kimber

Prospects and Perspectives in Mutation Breeding ................. 117
R. D. Brock

Norin-10-Based Semidwarfism . .. ... ........ ... it 133
Michael D. Gale and Colin N. Law

Evaluation of Branched Ear Derivatives of Triticum gestivum L. . ... 153
Mohammad Aslam and Manzoor Ahmad Bhutta

III. Genetic Variability and Resistance to Disease

Artificial Mutagenesis as an Aid in Overcoming Genetic Vulnerability of
CropPlants ..........cooiinemuuieneeneiiiiiiiiineeeaens 163
C. F. Konzak, R. A. Nilan, and A. Kleinhofs

Principal Diseases of Major Crops in Pakistan with Reference to Genetic
RESISLANCE ..o vitteeieeieeieninrnaenasaaeaeensansns 179
C. M. Akhtar

The Measurement of Disease Severity in Cereal Smut .............. 193
J. V. Groth, C. Q. Person, and T. Ebba

Stabilizing Selection for Pathogenicity in Cereal Rust Fungi ........ 205
Mohammad Aslam and L. E. Browder

Development of Disease-Resistant Chickpea ..................... 213
Abdul Ghafoor Kausar

IV. Genetics of Quantitative Characters

Coadaptation in Plant Populations . ........................... 223
R. W. Allard ’

Estimation of Genotypic and Environmental Variation in Plants .. ... 233
V. A. Dragavtsev and J. Pefek



Xi

2 Heritability Estimates from Four Generations of a Diallel Cross of

3 L e e e B e e 241
- Barkat Ali Soomro
23. Diallel Analysis of Four Agronomic Traits in Common Wheat . . ... .. 249
M. B. Yildirim
4. The Use of Selection Indices in Maize (ZeamaysL.) .............. 259

Mohammad Yousaf

- Quantitative Genetically Nonequivalent Reciprocal Crosses in Cultivated
3 s e e e R e 269
Rustem Aksel

: V. Prospects of Breeding for Physiological Characters
26. Physiological Basis of Salt Tolerance in Plants

................... 283
Leon Bernstein
m Prospects of Breeding for Salt Tolerance inRice ................. 291
M. Akbar, A. Shakoor, and M. S. Sajjad
28. Plant Responses to High Temperatures ......................... 301
: C. Y. Sullivan, N. V. Norcio, and J. D. Eastin
29. Effect of High-Temperature Stress on the Growth and Seed
Characteristics of Barley and Cotton ....................... 319
Riaz A. Khan
30. Plant Genotype Effects on Nitrogen Fixation in Grasses ........... 325
Johanna Ddébereiner
VI. Seed Storage Proteins
- 31. Storage Proteinsin Cereals .......................c00o'ooo. .. 337
Hans Doll
32. Nutritional Aspects of Cereal Proteins ......................... 349
Bjérn O. Eggum
L e e e e 371
3 V. A. Johnson
34. Improving Protein Content and Quality in Legumes ............... 387

D. Boulter

- 35. The Variability of Free Amino Acids and Related Compounds
IETEEIN. - s e 397
E. A. Bell, M. Y. Qureshi, B. V.Charlwood, D. J. Pilbeam, and C. S. Evans



xii Contents

36. A Genetic Approach to the Increase of Methionine Content in Legume
BEEAS ..ttt 413
Donald E. Foard

VII. Genetic Manipulation in Cell Cultures

37. Prospects for Crop Improvement through Plant Tissue Culture ...... 417
W. R. Scowcroft

38. Biophysical and Genetic Evidence for Transformation in Plants .. .. .. 431
L. Ledoux

39. Tissue Culture Studies on Amaranthus viridis . ................... 439

M. Zain-ul-Abedin, Amtul Nafees, and A. Mahmood

40. Molecular Mechanisms in Genetic Transformation ................ 447
Jane K. Setlow

41. Unconventional Methods in Plant Breeding . . . ................... 455
Georg Melchers
Participants . .. ... ..o i e 469
Author IndeX . . . ..ottt it 479

Subject IndeX. . ... ...ttt 493



