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Innovation Profile Sheet

Multi-functional Lentil Varieties Package

Multi-functional Lentil Varieties Package is a set of multi-functional
varieties and features for producing lentils in rice-based and other
intercropping systems. They improve both production and
consumption aspects of lentils. From the production side, they
decrease the time necessary to harvest lentils, making it possible to
be grown in between two rice seasons in South Asia. They also
increase the nitrogen content in the soil, decreasing the costs for rice
production. From the consumption side, since they have higher iron
and zinc content, they simultaneously improve micro-nutrient
avalilability for small-scale farmers. Some of them also need less
energy and time to cook.
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Pros Cons

Can be produced Produces less
between 2 rice biomass than
seasons traditional varieties
Improves soil health
Not water-hungry
Iron and Zinc-rich
Easier to cook
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Innovation Readiness Scores

Space: Bangladesh, India, and Nepal
Time: December 2020

ope MEL
0

Goal: Increasing micro-nutrient availability for smallholder farmers and improving soil health

Components of the System Type Readiness | Evidence
Level Sources?!
Multi-purpose breeding Principle 4 1,7,8,9,
10
Early maturity Feature 6 11,12
High iron-producing genes Product Eight 2 6, 2,11,
13, 14, 15
High zinc producing genes Product 82 6, 2, 11,
13, 14,15
Best bet variety selection Principle 4 11, 16, 17
Prioritization of smallholder preference traits | Principle 4 16, 18
Import substitutability Feature 7 9,19, 20

Highlights

The Multi-functional Lentil Varieties Package consists of 7 key components.

These seven components are different types. Two of them are products, three of
them are principles, and two of them are features.
e The components' Readiness varies between 4, i.e., application model and 8, being
tested to work in Bangladesh, India, and Nepal to increase micro-nutrient availability
for smallholder farmers and improve soil health.
e The evidence base on the contribution of the principles of the package is narrower
than the product and the feature components of the varieties package.

! The references numbered 1, ... did not provide any specific evidence on the Readiness of the

components below

2 Evidence from Readiness level 8 is coming from a single not peer reviewed resource (13). However,

evidence for level 6 is well established (6,2,11,14)
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Recommendations for Research for Development
Organizations Aiming to Improve Innovation Readiness

Improving innovation readiness of the Multi-functional Lentil Varieties Package requires

e Validation of how the principles of the package, i.e., having a multi-purpose breeding
approach, selecting the best bet varieties that fit the local realities rather than most
performing ones in the experiments, and prioritization of the smallholder preference
traits, contributes to the increasing micro-nutrient availability for smallholder farmers
and improving soil health using existing applied science evidence

e Testing the changes in the small scale farmer's micro-nutrient access and health of
small scale farms by designing and conducting controlled studies in Bangladesh,
India, Nepal and incorporating the learning in the selection of the traits

e Documenting the evidence on how having early maturity influences the performance
of lentil value chain and rise value chains in terms of providing nutritious food, higher
soil health, and other desired goals

Other recommendations that can contribute to advancing Multi-functional Lentil Varieties
Package in Bangladesh, India, and Nepal

e There are significant differences in evidence claims between the impact assessment
paper (3) and communications products referring to it (1, 2). Yigezu et al. (2019)
wrote that "Improved variety adoption does not affect farmer yield; taste, nutrition and
cooking quality are main breeder objectives." | suggest caution in using the
communication products on incomes and other impact claims until further evidence is
presented the positive impact undisputedly. The only non-conflicting evidence is the
adoption of relatively older varieties 2006 or earlier.

e Multi-functional Lentil Varieties Package offers a comprehensive improvement
solution as a whole for micro-nutrient availability and soil health. However, the
performance of the varieties in the package in terms of yield, disease resistance,
diversity of the gene pool, reducing current account deficit differ among the countries
vary significantly. Profiling the specific contributions of the package to different
countries specifically and compiling them in various documents might increase the
use of the varieties as a whole significantly.
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Readiness Levels of the Components of Multi-functional Lentil Varieties Package

ber 2020 for Increasing micro-nutrient availability for smallholder farmers and improving soil health in Bangladesh, India and Nepa

Multi-purpose breeding

Import substitutability Early maturity

High iron producing genes

Best bet variety selection High zinc producing genes

Further Steps for Assessing Scaling Readiness of the Multi-
functional Lentil Varieties Package

The innovation profile focuses on the description and the Readiness of the innovation, i.e.,
maturity or effectiveness of innovation is to achieve its use objectives. Although Innovation
Readiness is necessary to assess the impact at scale potential of innovations via Scaling
Readiness scores, it is not sufficient alone. To complete the Scaling Readiness of the Multi-
functional Lentil Varieties Package, we recommend complementing this study with
Innovation Use Assessment, designing the innovation package for scaling the lentil varieties,
and full Scaling Readiness assessment of the Innovation Package. We provide further
information about innovation use, innovation package, and other relevant Scaling Readiness
Concepts in the Annexes.



¥ ICARDA oteMEL

Science for resilient livelihoods in dry areas

Bibliography

1. Sarker, A., & Agrawal, S. K. (2017, January 22). Combating micronutrient malnutrition with
biofortified lentils. https://hdl.handle.net/20.500.11766/5537

2. ISPC. (2018). Adoption and Impact of Improved Lentil Varieties in Bangladesh, 1996-2015,
Brief N. 63. Rome: Independent Science and Partnership Council.
https://cas.cqgiar.org/spia/publications/adoption-and-impact-improved-lentil-varieties-
bangladesh-1996-2015

3. Yigezu, Y. A., Alwang, J., Rahman, M. W., Mollah, M. B. R., El-Shater, T., Aw-Hassan, A., &
Sarker, A. (2019). Is DNA fingerprinting the gold standard for estimation of adoption and
impacts of improved lentil varieties? Food Policy, 83, 48-59.
https://hdl.handle.net/20.500.11766/11060

4. Exploring fortified lentils for better health and nutrition in Bangladesh. (2018, November 8).
Nutrition International. https://www.nutritionintl.org/news/all-news/exploring-fortified-lentils-for-
better-health-and-nutrition-in-bangladesh/

5. Agrawal, S. H., Somanagouda, P., Sarker, A., Gaur, P. M., & Samineni, S. (2017). Extra-early
chickpea and lentil varieties for Southeast Asia and East Africa.
https://hdl.handle.net/20.500.11766/6396

6. Kumar, J., Gupta, D. S., Kumar, S., Gupta, S., & Singh, N. P. (2016). Current Knowledge on
Genetic Biofortification in Lentil. Journal of Agricultural and Food Chemistry, 64(33), 6383—
6396. https://hdl.handle.net/20.500.11766/6293

7. Gowda, C. L. L., Samineni, S., Gaur, P. M., & Saxena, K. B. (2013). Enhancing the
Productivity and Production of Pulses in India. In P. K. Shetty, S. Ayyappan, & M. S.
Swaminathan (Eds.), Climate Change and Sustainable Food Security (pp. 145-159). National
Institute of Advanced Studies. http://oar.icrisat.orq/7101/

8. Joshi, B. K., Bhatta, M. R., Ghimire, K. H., & Chaudhary, P. (2016). Chapter I: Food and
forage crop genetic resources. In B. K. Joshi, P. Chaudhary, D. Upadhya, & R. Vernooy
(Eds.), Implementing the International Treaty on Plant Genetic Resources for Food and
Agriculture in Nepal: Achievements and Challenges (pp. 5-27).
re.indiaenvironmentportal.org.in.
http://re.indiaenvironmentportal.org.in/files/file/Implementing_the International Joshi.pdf#pag
e=23

9. Joshi, B. K., Bhatta, M. R., Ghimire, K. H., Chaudhary, P., & Singh, D. (2016). Chapter II:
Mapping and measuring the flow and interdependence of plant genetic resources. In B. K.
Joshi, P. Chaudhary, D. Upadhya, & R. Vernooy (Eds.), Implementing the International Treaty
on Plant Genetic Resources for Food and Agriculture in Nepal: Achievements and
Challenges. cgspace.cgiar.org.
https://cgspace.cqgiar.org/rest/bitstreams/87841/retrieve#page=46

10. Laskar, R. A., Khan, S., Deb, C. R., Tomlekova, N., Wani, M. R., Raina, A., & Amin, R.
(2019). Lentil (Lens culinaris Medik.) Diversity, Cytogenetics, and Breeding. In J. M. Al-Khayri,
S. M. Jain, & D. V. Johnson (Eds.), Advances in Plant Breeding Strategies: Legumes: Volume
7 (pp. 319-369). Springer International Publishing. https://doi.org/10.1007/978-3-030-23400-
39

11. Andersson, M. S., Saltzman, A., Virk, P. S., & Pfeiffer, W. H. (2017). Progress update: crop
development of biofortified staple food crops under HarvestPlus. African Journal of Food,
Agriculture, Nutrition and Development, 17(2), 11905-11935.
https://www.ajol.info/index.php/ajfand/article/view/155123

12. Erskine, W., Chandra, S., Chaudhry, M., Malik, I. A., Sarker, A., Sharma, B., Tufail, M., &
Tyagi, M. C. (1998). A bottleneck in lentil: widening its genetic base in South Asia. Euphytica/
Netherlands Journal of Plant Breeding, 101(2), 207-211.
https://doi.org/10.1023/A:1018306723777

13. Sarker, A., Erskine, W., Bakr, M. A., & Rahman, M. M. (2004). Lentil improvement in
Bangladesh. A Success Story of the fruitful partnership between the Bangladesh Agricultural
Research Institute and the International Center for Agricultural Research in the Dry Areas.
https://hdl.handle.net/20.500.11766/7352

14. Shrestha, R., & Neupane, R. K. (2011). Status and future prospects of pulses in Nepal.
Regional Workshop on Pulse Production held at Nepal Agricultural Research Council
(NARC), Kathmandu, Nepal from 24-25 October 2011
http://nepalpolicynet.com/images/documents/agriculture/research/Status%20and%20Future%
20Prospects%200f%20Pulses%20in%20Nepal NARC.pdf

15. Abraham, R. (2015). Lentil (Lens culinaris Medikus) Current status and future prospect of
production in Ethiopia. Adv Plant Agric Res.
https://www.researchgate.net/profile/Abraham_Reda/publication/280614095 Lentil_Lens_Culi
naris_Medikus_Current_Status_and_Future_Prospect of Production_in_Ethiopia/links/55bef

7



https://hdl.handle.net/20.500.11766/5537
https://cas.cgiar.org/spia/publications/adoption-and-impact-improved-lentil-varieties-bangladesh-1996-2015
https://cas.cgiar.org/spia/publications/adoption-and-impact-improved-lentil-varieties-bangladesh-1996-2015
https://hdl.handle.net/20.500.11766/11060
https://www.nutritionintl.org/news/all-news/exploring-fortified-lentils-for-better-health-and-nutrition-in-bangladesh/
https://www.nutritionintl.org/news/all-news/exploring-fortified-lentils-for-better-health-and-nutrition-in-bangladesh/
https://hdl.handle.net/20.500.11766/6396
https://hdl.handle.net/20.500.11766/6293
http://oar.icrisat.org/7101/
http://re.indiaenvironmentportal.org.in/files/file/Implementing_the_International_Joshi.pdf#page=23
http://re.indiaenvironmentportal.org.in/files/file/Implementing_the_International_Joshi.pdf#page=23
https://cgspace.cgiar.org/rest/bitstreams/87841/retrieve#page=46
https://doi.org/10.1007/978-3-030-23400-3_9
https://doi.org/10.1007/978-3-030-23400-3_9
https://www.ajol.info/index.php/ajfand/article/view/155123
https://doi.org/10.1023/A:1018306723777
https://hdl.handle.net/20.500.11766/7352
http://nepalpolicynet.com/images/documents/agriculture/research/Status%20and%20Future%20Prospects%20of%20Pulses%20in%20Nepal_NARC.pdf
http://nepalpolicynet.com/images/documents/agriculture/research/Status%20and%20Future%20Prospects%20of%20Pulses%20in%20Nepal_NARC.pdf
https://www.researchgate.net/profile/Abraham_Reda/publication/280614095_Lentil_Lens_Culinaris_Medikus_Current_Status_and_Future_Prospect_of_Production_in_Ethiopia/links/55bef81f08aed621de12178d.pdf
https://www.researchgate.net/profile/Abraham_Reda/publication/280614095_Lentil_Lens_Culinaris_Medikus_Current_Status_and_Future_Prospect_of_Production_in_Ethiopia/links/55bef81f08aed621de12178d.pdf

¥ ICARDA W

Science for resilient livelihoods in dry areas

16.

17.

18.

19.

evaluation and
laarning

81f08aed621de12178d.pdf

Burstin, J., Nayel, M. L., & Rameau, C. (2014). PeaMUST, a large multidisciplinary project
dedicated to pea improvement. CAN, 2014-07-07 .... https://hal.archives-ouvertes.fr/hal-
01204123/document

Erskine, W., Chandra, S., & Chaudhry, M. (2001). Broadening the Genetic Base of Lentil in
South Asia. https://hdl.handle.net/20.500.11766/12298

Neupane, R. K., Sharma, A., & Aryal, D. (2013). Technology demonstration and value chain
interventions for commercial promotion of lentil in rice fallows in Nepal's terai. Journal of
International Development and Cooperation, 20(3), 29-43.
https://pdfs.semanticscholar.org/983c/c52504daaa9116673d22d7853dc1585f25ed. pdf

Rahman, M. M. (2014). Selenium Biofortification in Lentil [Ph. D. Dissertation, The University
of Western Australia]. https://api.research-
repository.uwa.edu.au/files/3370554/Rahman_Md_Mahmudur_2014.pdf



https://www.researchgate.net/profile/Abraham_Reda/publication/280614095_Lentil_Lens_Culinaris_Medikus_Current_Status_and_Future_Prospect_of_Production_in_Ethiopia/links/55bef81f08aed621de12178d.pdf
https://hal.archives-ouvertes.fr/hal-01204123/document
https://hal.archives-ouvertes.fr/hal-01204123/document
https://hdl.handle.net/20.500.11766/12298
https://pdfs.semanticscholar.org/983c/c52504daaa9116673d22d7853dc1585f25ed.pdf
https://api.research-repository.uwa.edu.au/files/3370554/Rahman_Md_Mahmudur_2014.pdf
https://api.research-repository.uwa.edu.au/files/3370554/Rahman_Md_Mahmudur_2014.pdf

% I1CARDA oyge MEL

Science for resilient livelihoods in dry areas

ANNEX -1: SCALING READINESS CONCEPTS

Evidence-based measurement: Innovation Readiness scores (Annex - 2) are calculated using
evidence. Specific claims of Readiness are assessed through a hierarchy of sources of verification.
High-quality science articles and other peer-reviewed documents are the first sources. In their absence,
technical reports or other publicly scrutinized documents are used to back up specific evidence claims.
In the lack of any documents, different opinions of experts proven to have sufficient competencies are
triangulated to identify the measures.

Innovation Component: A tool, technique, concept, principle, feature that constitutes a part of
innovations. Although components can be novel, they can not be considered innovations as they can
not address social and economic problems alone. In Scaling Readiness, novel components of
innovations are characterized and diagnosed. Research for development interventions can control the
design, development, and delivery of innovation components.

Innovation: A novel product, service, approach, an organizational and institutional arrangement with
an economic, environmental, health, industrial, etc. use in the society. Innovations can be technical or
social. They can be tangible and intangible. In Scaling Readiness, innovations are characterized,
diagnosed, and strategized. Research for development interventions can control or strongly influence
the design, development, and delivery of innovations.

Innovation Package: The combination of the innovations a project aims to scale and other innovations
necessary to scale them. Innovation packages usually consist of technologies and other products,
services, approaches, organizational and institutional arrangements required to improve awareness of,
accessibility, affordability, and usability of the technologies at scale. Innovation package is the
fundamental unit of analysis for scaling innovations in Scaling Readiness. Research for development
interventions can influence the design and delivery of innovation packages, but they can not control it.
Many innovations in the innovation packages are beyond the control and influence zone of
interventions; therefore, partnerships are vital in improving the overall Readiness of innovation
packages.

Innovation Readiness Level: It is a number indicating how mature or effective an innovation is to
achieve its use objectives. It can be considered as a systematic answer to the question "how good an
innovation works at scale." It can be between 0, which indicates that the innovation is just an idea in
the mind of its potential developers, and 9, which suggests that the innovation has been proven to
achieve its use objectives in uncontrolled conditions similar to the context, the innovation is used without
a research and development project support. Research and development projects increase innovation
readiness levels by improving the design of the innovations, developing and validating the improved
designs in uncontrolled and controlled conditions.

Innovation Use Level: It is a number indicating the level of the use of innovations at scale. It can be
considered as systematic answers to the combined questions of "who uses an innovation and in which
order of magnitude." It can be between 0, which indicates that the innovation is not being used in the
context a project aims to increase to the use of the innovation, and 9, which suggests that the innovation
is being commonly used among the users who are not involved in any innovation design, development
or dissemination processes. Research and development projects increase existing innovation use
levels by disseminating the innovations and expanding the use of innovations by other innovation
professionals who are not involved in the same projects as well as users who are not involved in any
innovation processes.

Scaling Readiness Level: It is a single number combining the readiness and use level of all the
innovations in the innovation package. It can be considered as a single answer to the question of "what
is the likelihood that an innovation package will achieve impact at scale." There are different ways of
calculating Scaling Readiness Levels based on the preferences of the management system it is used.
It can be an average level, a minimal level, or a weighted average level.
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ANNEX -2:
Innovation Innovation
readiness readiness

score level

0 Idea

1 Hypothesis

2 Basic Model
(unproven)

3 Basic Model
(proven)

4 Application
Model
(unproven)

5 Application
Model
(proven)

6 Application
(unproven)

7 Application
(proven)

8 Incubation

9 Ready

INNOVATION READINESS LEVELS

Description

The genesis of the innovation. Formulating an idea
that innovation can meet a specific goal.

Conceptual validation of the idea that innovation can
meet specific goals and development of a hypothesis
about the initial idea.

Researching the hypothesis that the innovation can
meet specific goals using existing basic science
evidence.

Validation of principles that the innovation can meet
specific goals using existing basic science evidence.

Researching the capacity of the innovation to meet
specific goals using existing applied-science-
evidence.

Validation of the capacity of the innovation to meet
specific goals using existing applied science
evidence.

Testing the innovation's capacity to meet specific
goals within a controlled environment that reflects
the specific spatial-temporal context in which the

innovation is to contribute to achieving impact.

Validation of the innovation's capacity to meet
specific goals within a controlled environment that
reflects the specific spatial-temporal context in which
the innovation is to contribute to achieving impact.

Testing the innovation's capacity to meet specific
goals or impact in natural/real/uncontrolled
conditions in the specific spatial-temporal context in
which the innovation is to contribute to achieving
impact with support from an R4D.

Validation of the innovation's capacity to meet
specific goals or impact in natural/real/uncontrolled
conditions in the specific spatial-temporal context in
which the innovation is to contribute to achieving
impact without support from an R4D.

.#. lTIEL

Type of
science

None

Conceptual

Conceptual

Basic science

Basic science

Applied
science

Applied
science

Applied
science
(controlled)

Applied
science

Applied
science
(uncontrolled)

mor |Il. rimg
wr and
I.. rning

Type of
evidence

None

Generic

Generic

Generic

Generic

Generic

Generic

Specific to
intervention
context

Specific to
intervention
context

Specific to
intervention
context
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ANNEX -3: INNOVATION USE LEVELS

Innovation
use score

0

Innovation
use level

None

Intervention
team

Effective
partners (rare)

Effective
partners
(common)

Innovation
network (rare)

Innovation
network
(common)

Innovation
system (rare)

Innovation
system
(common)

Livelihood
system (rare)

Livelihood
system
(common)

Description

Innovation is not used for achieving the objective of the
intervention in the specific spatial-temporal context where the
innovation is to contribute to achieving impact

Innovation is only used by the intervention team who are
developing the R4D intervention

Innovation has some use by effective partners who are involved
in the R4D intervention

Innovation is commonly used by effective partners who are
involved in the R4D intervention

Innovation has some use by stakeholders who are not directly
involved in the R4D intervention but are connected to the
effective partners

Innovation is commonly used by stakeholders who are not
directly involved in the R4D intervention but are connected to
the effective partners

Innovation has some use by stakeholders who work on
developing similar, complementary, or competing innovations
but who are not directly connected to the effective partners

Innovation is commonly used by stakeholders who are
developing similar, complementary, or competing innovations
but who are not directly connected to the effective partners

Innovation has some use by stakeholders who are not in any
way involved in or linked to the development of the R4D
innovation

Innovation is commonly used by stakeholders who are not in
any way involved in or linked to the development of the R4D
innovation
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