Planning rice breeding programs for impact


2005 Unit 1: Factors affecting the adoption of improved varieties

Introduction

Many rainfed rice cultivars are released by national programs each year, but relatively few are adopted by farmers. If rainfed rice breeding programs are to increase their impact, the reasons for non-adoption must be explored.

Learning objectives
· Identification of the factors affecting farmer adoption of rainfed rice cultivars.

· Case studies on the spread of widely-adopted rainfed rice varieties.

· The role of farmer-to-farmer dissemination

“Brainstorming” ideas for increasing adoption of new varieties

Unit content

1. Why is the rate of adoption of new rainfed rice varieties so low?

There are probably three main reasons for low rates of adoption of new varieties.  These are discussed briefly below.

a)
New varieties may not be superior to the farmers’ current variety, or may even be inferior in some important characteristic(s)

New varieties in many breeding programs are selected mainly on the basis of agronomic performance in on-station trials and nurseries.  Often, these trials are conducted under management that is very different from that of rainfed rice farmers.  Fertilizer use is often higher and weed control better on-station (although this is not always true). Yields may therefore be higher on-station than on-farm.  When this is the case, research-station trials tend to favor varieties with high yield potential, N-responsiveness, and harvest index.  These traits may not be expressed under less favorable conditions on-farm.  When selecting, breeders may also emphasize yield and disease resistance, giving less (or no) weight to grain or straw quality, threshability, or other traits that may be very important to farmers.  Many agronomically-superior varieties have failed because they were deficient in traits important to farmers, but that were not considered by breeders.

An important and insufficiently-recognized feature of adoption of new technology by farmers is that farmers are unlikely to adopt varieties and practices that are not clearly and visibly superior to their current practices.  Often, new varieties are only marginally superior to current varieties; the superiority of the new variety may be detectable in a replicated trial over many sites and locations, but it may not  be clearly visible in any one farmer’s field.  In such cases, farmers are very unlikely to adopt the new variety without encouragement and incentive.

b)
Farmers may not have information about new varieties

Many breeding programs have been successful in producing varieties that are truly preferred by farmers, but in some cases adoption has not occurred because farmers in the target environment are not aware that superior varieties are available.  Although breeders often view the dissemination of information about new varieties as an extension function, they may need to actively encourage and help the extension service by preparing information packages for new releases, leading participatory varietal selection and front-line demonstration programs, ensuring that large enough quantities of seed are available for on-farm testing and demonstration, organizing field days, and participating in agricultural fairs and celebrations in the TPE.

c)
Farmers may not have access to seed of new varieties

Lack of access to seed may be one of the main reasons for the failure of good new varieties to spread among farmers.  In rainfed systems, there is often no commercial seed production sector to market and distribute seed.  Breeders are usually responsible for breeder seed multiplication, and a government seed company may be responsible for multiplication and distribution of certified seed.  If this system is not effective, farmers will have little opportunity to obtain seed.  Effective varietal introduction schemes often make small seedlots, sometimes called “minikits”, available to large numbers of farmers at little or no cost.  Such programs probably need to be continued for several years in order to ensure stable integration of the new variety into the local seed system, because small plots farmers grow from minikits are easily lost or mixed with the main crop.

2.1 Case study: the spread Mahsuri, a widely-adopted rainfed rice variety in South Asia

The variety Mahsuri was developed in the 1950’s in an indica/japonica crossing program at the Central Rice Research Institute (CRRI) in Cuttack, Orissa (India).  Parents were Taichung 65/2*Mayang Ebos 80.  The line that became Mahsuri was selected for performance under high-input management in Malaysia, and tested in several South and Southeast Asian countries.  It was not very attractive to breeders; it is tall, prone to lodging and sprouting, has a droopy flag leaf, and is susceptible to several diseases, including blast.  Leaves are pale green or yellowish. However, it was of a quality type that is highly appreciated in eastern India, Bangladesh, Nepal, and parts of Burma (high amylose yet soft after cooling, with bold grain).  It was also productive under low-input conditions, and, mainly because of its height, tolerant of water stagnation between 50 and 100 cm in depth.  Although initially not released after its initial testing, it began to spread rapidly out of breeders’ trials and was disseminated from farmer to farmer.  By the early 1970’s it was the most widely-grown rainfed rice variety in Asia. 
2.2 Case study: Swarna, the successor variety to Mahsuri

Swarna was developed at the Maruteru Research Station in Andhra Pradesh, from the cross Vasista/Mahsuri  (IR8/Slo 13//Taichung 65/Mayang Ebos 80). Swarna was officially released in Andhra Pradesh, but is now grown mainly outside that state, throughout the eastern India plateau, the terai of Nepal, and higher fields in Bangladesh.  It is grown in shallow rainfed lowlands (water depths to about 50 cm) where submergence is not a problem.  Swarna is similar in quality to its parent Mahsuri, but it is short-statured and highly responsive to N fertilization.  It has a characteristic dark green leaf color.  As farmers began to see big yield increases from the use of fertilizer and improved varieties in irrigated fields, they became interested in an input-responsive variety for favorable lowlands. With its high yield potential and preferred quality, Swarna spread quickly, occupying many millions of hectares in south Asia even in areas where it was never officially released or even tested.  The wide-scale production of Swarna has led to the sort of disease and pest pressure expected when a uniform variety is planted to a huge area; Swarna is susceptible to sheath blight and brown planthopper, and does not tolerate drought or submergence well.  It is also very long in duration for some of the upper fields in which it is often grown.  Nonetheless, it is being replaced only slowly, and will be grown for many years to come.  The small Andhra Pradesh research station that developed Swarna has had a tremendous impact in South Asia.  It has recently scored another major success with the release of MTU 1010, a short-duration variety that is rapidly coming to dominate upper fields in drought-prone parts of eastern India.
3. The role of farmer-to-farmer dissemination of new varieties

For most farmers, other farmers, including neighbors, friends, relatives, and community leaders, are the most important source of information and seed of new varieties.  Farmer-to-farmer exchange was the main mechanism for the widespread dissemination the highly successful variety Mahsuri. Often, a few farmers are very active in seed exchange, providing information and seed to many others in the community.  Some researchers call these people nodal farmers.  Seed distribution and PVS programs that target nodal farmers may have a higher chance of success than untargeted programs.

4. Brainstorming exercise

Students will divide into groups by countries.  Each group is asked to list at least one (preferably more) popular, widely-used irrigated variety and one popular, widely-grown rainfed variety from their country, and to answer the following questions:

· Where did the variety come from (e.g. from a research station, foreign  introduction, farmer variety)?

· Was it officially tested and released?

· How did it spread  (e.g. public sector seed program, private sector sales, farmer-to-farmer distribution)?

· What are the characteristics of the variety that farmers value?

One member of each group will act as a facilitator and present the results to the class. 

Summary

1. Many released varieties are not adopted by farmers

2. Non-adoption may be because the variety does not meet farmers’ needs, or because farmers lack access to seed or information on new varieties.

3. Often, varieties that spread rapidly from farmer to farmer are those with highly preferred quality traits.
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Training aids required

· Computer projector

· Overhead projector










