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HZ T T BT AT A B A

Country Total rice Rainfed lowland Flood prone
area (m ha) | Area (%) Yield (tha) | Area (%) Yield (tha™)
India 42.64 30.1 24 11.4 1.5
China 33.01 5.6 3.0 0 -
Bangladesh 10.24 43.1 4.3 24.1 2.5
Indonesia 10.28 7.8 3.0 6.4 1.7
Thailand 9.27 72.2 1.8 10.4 2.0
Myanmar 4.57 52.8 3.0 14.3 1.5
Vietnam 6.30 23.4 2.0 16.3 1.5
Philippines 3.42 32.0 2.0 2.0 1.3
Cambodia 2.03 6.02 1.39 NA NA
Nepal 1.41 60.6 2.2 133 0.8
Sri Lanka 0.79 14.9 2.5 1.1 1.0
Average 2.51 1.53
yield
ADH - 2006 H1 2007 5 7 1 T A > A B
Genotype Grain yield (t ha-1) Grain yield (t ha-1)
Control Stagnant water after Control Stagnant water
complete submergence
2-5cm 15-20cm | 25-30cm | 2-5cm 30 cm 50 cm
IR42 3.42 0.22 0 5.04 4.99 2.36
Swarna 3.79 0.3 0 5.12 5.34 2.32
Swarna-Subl 5.21 2.04 0.77 5.15 5.52 2.07
1R40931 4.25 1.72 0.7 - - -
IR49830-7 4.48 2.96 1.93 5.64 5.26 3.54
FR13A 1.95 1.57 1.34 - - -
Means 3.85 1.47 0.79 5.22 5.28 2.57
LSD 0.05 (G) | 0.43%** 0.49%** 0.48*** n.s. n.s. 0.36%**
(E) 0.20%** 0.27%***
(GXE) 0.44%** 0.45%**
n.s.=not significant; *,** *** = significant at P<0.05, 0.01, and 0.001, respectively
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BRFiF

Rice Breeding Course

Planning Breeding Programs: Introduction to the Planning Exercise

Importance of planning

One size does not fit all

Limited resources - must make the best use of these resources

Use of appropriate tools and methodologies to create impact

Need develop varieties that will be adopted by farmers

Differing target environments

Differing target clientele

Need to identify the main elements of a successful breeding program

Need to identify strategies and tools that breeders can use in planning their own programs

Need to think about ways to increase the impact of one’s breeding program

Need to exchange ideas on how different countries do their programs in particular ecosystems
Need to evaluate the usefulness of new techniques (such as participatory breeding and marker-

assisted selection) to your own programs.

Key elements of a plant breeding chain

Pre-breeding research - experience of Brazil

Breeding - Abiotic stresses breeding at IRRI (drought, submergence, salinity)
Commercialization of new varieties - NARES visit (PhilSCAT/PhilRice)
Variety adoption by farmers/growers - Field trip

Private sector involvement -Discussions

Variety use by consumers - Grain quality laboratory

Subjects useful in identifying operational changes that can increase the impact of breeding

program

Strategic planning
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+ Statistics
+ Selection theory
+ Data management

+ Methods of determining farmer needs and preferences / varietal adoption determinants

Final project: planning your program
Objective:

To identify practical ways of increasing the impact of your program

Steps

« Prepare a written description of the breeding program you work in, the target environment

(agro-ecological and socio-economic) it serves, and your plan for increasing impact

« Make a 15-minute presentation of the plan to the group

Topics to be covered in final report

+ Description of the target environment in both biological and socioeconomic terms
« Farmer’s social and economic circumstances: farm size, labor availability, market access,

access to inputs and credit

+ Quality requirements
+ Hydrology
+ Soil qualiy
+ Biotic and abiotic stress factors
+ Rainy season length
+ Role of rice in the cropping system
+ Description of the breeding program as it currently operates
« Identification of opportunities to increase effectiveness, efficiency, or impact
+ New plan for the program, with reasons given for the suggested changes
+ Planned collaborations

+ Needs - logistical/training

Each participant should prepare and present brief description of him/herself and program

*  Your name and contact details/email address
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* Your position

* Your institute’s name and location

+ The target environment for your breeding program

« The target farmers for your breeding program

+  Major varieties now used by farmers in this environment

« The most important problem or problems your program is trying to solve

Each participant will share this information to the class in a short (5-10 minute) PowerPoint

presentation.
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Rice Breeding Course

Training Course Overview

Background

IRRI Strategic Plan (2007-2015): to develop the next generation of rice scientists
« 83 scientists per million people in Africa,

+ 785 per million in Asia compared to

+ 1100 scientists per million in developed countries

Fewer rice breeders

+ Generational gap

Need for retooling with modern tools for precision breeding (genomics, IT)
Need to access technologies and germplasm

Need for varieties that are adoptable by farmers

Scarce resources hence need to create more impact

Objectives

Provide theoretical knowledge on modern rice breeding methods and techniques
Teach planning and information management tools and experimental techniques and software

for developing an efficient rice breeding program

Share experiences and lessons with other rice breeders
Share information on the latest developments on rice breeding and exchange of rice genetic

resources

Topics Covered

Introduction to breeding program planning;

Setting goals and identifying the target environment;
Information management for pedigree breeding programs;
Factors affecting the adoption of improved varieties;

Factors affecting selection response;
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Choosing parents;

Efficient approaches to pedigree and bulk selection;

Managing plant breeding data with the International Rice Information System (IRIS)
Quality evaluation;

Screening for biotic stress tolerance;

Screening for abiotic stress tolerance;

Experimental designs for controlling field variability;

Multi-environment trials - design and analysis;

Participatory varietal selection and participatory plant breeding;

Optimizing resource allocation in breeding and testing programs;

QTL analysis and molecular marker-aided selection;

International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) and

worldwide exchange and utilization of rice genetic resources;

Intellectual property rights/plant variety protection; and

b

Development and presentation of action plans for increasing the impact of participants

programs.

Training Team

Coordination: Plant Breeding, Genetics and Biotechnology Division
Facilitation: Training Center

Hands-on molecular marker work: GAMMA Lab

Field Trips (NARES breeding/seed production): PhilRice/PhilSCAT/Ifugao

Methodology

Classroom lectures/presentations
Discussions

Hands-on exercises

Sharing of experiences

Field and greenhouse visits
Field trip

)

Development of  “action plans’

E-version of the RBC
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Country Presentations

Rice production data
+ Target breeding environments
Breeding institutions in the country (including private sector)
Number of scientists working on rice breeding
Major breeding goals / History
Breeding methods utilized
Variety testing release procedure
Special release procedure for MAS-derived breeding lines, if any
« List of released rice varieties in the country (year, ecosystem)
IPR, PVP and biosafety-related laws, if any
+ Training needs (on specific areas of plant breeding; e.g. MAS etc)
Envisioned collaborations with other scientists, institutions, NARES, and IRRI/CGIAR centers

Expectations from the RBC

Trainees Composition

30 participants from 10 countries
2 Bangladesh
8 Chinese Taipei
+ 1 Ghana
12 India
« 1 Malaysia
1 Mauritius
1 Nepal
2 Philippines
1 Sri Lanka

1 Vietnam

Sponsors
BMGF-STRASA

CSISA
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+ Afro-Asian Rural Development Organization
Chinese Taipei Council of Agriculture
+ MARDI
Barwale Foundation
Pioneer Overseas Corp-New Delhi
DCM Sriram Consolidated Ltd.
Krishidhan Seeds Limited
+ Southern Seed Joint Stock Company
IRRI

Getting the most benefit out of the course

Ask questions
+ Share your experiences
Do the readings and exercises
Learn to use the e-version of the RBC
Talk to your fellow participants
Follow-up
Self Introductions
Institution
+ Position/Responsibilities
Education and experience
« Research interests

Existing collaborations/needs

Rice Breeding Course (RBC)
2007: 46 participants from 21 countries

2008: 23 participants from 11 countries

2009: 29 participants from 10 countries
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