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India’s 2022-23 wheat output seen at record levels
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India has made tremendous progress, but still
during 2019-21, 16.3% of the total population
of India was undernourished (FAOSTAT 2021).

https://www.spglobal.com/commaodityinsights/en/market-insights/latest-
news/agriculture/021523-trade-survey-sees-indias-2022-23-wheat-crop-
below-ministrys-forecast-of-record-high
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India has emerged as an important player in international trade

India’s wheat exports in 2022-23 dip following ban
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Source: Agricultural and Processed Food Products Export Development Authority

https://www.spglobal.com/commaodityinsights/en/market-insights/latest-news/agriculture/021523-trade-survey-sees-
indias-2022-23-wheat-crop-below-ministrys-forecast-of-record-high
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Maximum wheat demand in 2030 and 2050,

Wheat consumption per capita/Kg/year in compared to 2019
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India will either need to bring an extra 9-18 million ha of new land under wheat
production or increase wheat yields to 4.46-5.37 t/ha, to meet the projected
domestic for 2050. So, the second option is more feasible.
Source: Mottaleb et al., 2023
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Climate change
vulnerability index
shows South Asia as
a hotspot

Climate Change Vulnerability Index 2017

Increase in intensity and
duration of extremes: March-
May 2022 heat in South Asia
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Joshi et al., 2007

Source: Aggarwal et al., Atlas of Climate Adaptation in South Asian Agriculture (ACASA) project, BISA;

Funded by BMGF.
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Irrigation
(Most wheat Is
under limited,

Drought
tolerant wheat
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>~ Out of 160 million hectares of cultivable land in India,

o only about 65 million hectares or 41% is covered under
h irrigation. Also, just 8.6 million hectares are currently
| covered under micro-irrigation compared to a

potential 69.5 million hectares.
Bhalage et al., 2015
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Are we capable of
developing new
technologies that
can overcome the
challenges?

Technologies need
to be developed
and upscaled

Interdisciplinary, by
co-learning and as
soon as possible
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Traits that have been
included recently

Grain yield, Early heat
e o tolerance

2015

tolerance,
quality, grain Zn

This needs
upscaling
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Traits that will need gre:

Indo-Gangetic Plain

Il Areas with high N use
Areas with moderate
N use o
Areas with low N use

Map source: Prasun‘Gangopadhyay, BIS
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Fusarium graminearum is the most
important causal agent of head blight in
wheat & stalk and ear rot in maize. So may
increase in maize-wheat cropping system

Maize acts as the alternative host.

A. Symptomless maize infected
endophytically by F. graminearum.

B. Old maize stalk with abundant
perithecia of F. graminearum.

C. Infested maize stalk in the following
wheat crop.

D. Fusarium head blight of wheat.

https://www.researchgate.net/publication/340402072_Fusarium_a_ubiquit

ous_fungus_of_global_significance ®
CIMMYT =

Burgess and Bryden 2020
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There will be much more focus In
guality due to variable consumer
demand & p
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There is significant
Genomics; scope in this field to
improve important
g?r.]e traits; wheat genome is
Edltlng complex, so there are
challenges

Investment in
Science is
necessary in both
public and private
sectors; PPP will

lavy a major role. o
play j Precision

phenotyping

Speed
All major wheat Breeding
centres in India must State of Art Speed
be strengthened for Breeding Facility

precision phenotyping needed to faster
genetic gains
Y
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-,
We need systematic mechanization for crop establishment, water,

and nutrient use efficiency, and reduce post-harvest losses; Digital
tools and Al-supported equipment are being developed
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We will need sustainability in wheat-based cropping system

Advocate for ecologically-minded

Seeking an alternative narrative to : S ;
g agriculture, minimising external inputs

regain/maintain relevancy

Organic agriculture
« Organic 3.0
« Attemptingto escape market
niche status

: Agroecology
Sustainable Resistant to co-option by

intensification Regenerative corporations or external
Not different enough actors .

from business as usual Desire to remain focussed
Associated with on radical food system

productivism and transformation -
industrial agriculture Global South origins and

Conservation support base
agriculture

Lacks mechanism for

livestock integration or
Advocate folise of fechrolody to application of principles to P t imisi il health and
maximise production and minimise _pp P P FOImote MANHTESING SOF hcaiy an
environmental impacts, large role for livestock systems species diversification to sequester

agri-food corporations Too input-reliant 23;?;: and improve nutrient and water

agriculture

Source: Bless, A., Davila, F. & Plant, R. A genealogy of sustainable agriculture
narratives: implications for the transformative potential of regenerative

agriculture. Agric Hum Values (2023). https://doi.org/10.1007/s10460-023- CIMMYT
10444-4 -



World Bank Commodity Price Data
(monthly indices based on nominal US dollars, 2010 =100)
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Grain yield

Innovations and their adoption can fill the yield gap

Genetic yield
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Source: Senapati et al., 2022, Nature food
https://www.nature.com/articles/s43016-022-00540-9

Yield GAP for most countries: 50 — 200%

Focus and upscale where there is impact

Source: Hans J Braun, Former Director, CIMMYT

WicIMMYT.
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