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A short commentary:

Millet bringing climate resilience
for food and nutrition
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Millet onfarm experiment Niger 1994, testing N-dosing and in situ RWH/SWC



&  Field water balance mostly ’losses’

for biomass production

Grain yield (kg/ha) 370-430

Total Above-ground 1 680-2 010
Biomass (kg /ha)

WUE,, (m3 ton?) 5 600-8 300
WUE,, (kg hal mm-1) 1.2-1.8

' AS =94 mm (9-18 %)
D =253 mm (34-46 %)

(0-30 kg N)

530-700
2 890-3 500

3 900-6 600
1.5-2.5




ﬁtﬁ 30 yrs later: Millet yield development (t/ha)

FAO Stat, last accessed Sep 2023

Millet
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Millet yield development (t/ha)

FAO Stat, last accessed Sep 2023

Rainfed systems dominate

Estimated/reported yield levels far from

potential
N America double other regions,

S Asia double over time

Compare with maize: triple
global yield; e.g. W Africa
almost double ...
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Water Productivity (m3/t)

Millet Water Productivity (WP; m3 t-1)
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After Rockstrom & Barron, 2007

« Data points from 1980-
1990s field trials millet Niger

« WP Inefficient due to low
yield levels

« Until yield levels (through
agronomy,- through
breeding) improves, rainfall
not well utilised
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Millet essential in rainfed drylands, but still
marginal for potential nutrition per drop?

Rainwater Consumption I Irrigation Consumption

1
B heat
I Maize

T ey o Calorie Addition
L] Fye (from Rainfed Cropland)

I Millet
[1Sorghum
’Ca 5 trillion kcal y-!
—
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~ Brauman et al 2013
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Climate change

Climate change has impacted human and natural systems across the
world with those who have generally least contributed to climate

change being most vulnerable

2} Synthesls of assessment of observed change In hot extremes, heavy precipltation and

drought, and confldence In human contribution to the observed changes in the world's reglons

Dimension of A ff=— Hazand

Type of observed change since the 1950s

Confidence In human contribution
to the obsenved change

Each hexagon corresponds
o a reglon

|rhn.rH] Morth-Wh

Morth America

CnnLr.!I Armarica C.IU!|1 :'I:bmn South
BAmorica: WS (Morth-Westom Souts

'WCE Wistern and Central Eoropa), EEU
{Eastern Europe). IMIED (Modrarranas
Africac MED (Macitamans: ; 1
WAF Wimtern Africa), CAF (Ceniral Afica),
IE.I!F.‘M:-rI.r Eastarn Mru' SEAF {Scuth
[ £ Africa), WSAF (Wt 'ﬂ. harn
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AL [Coriral Austral

Husiraily), SAU [Southorn Australia), Hl
(e Foaland), Small Islands: CAR
iCaribbaan), PAC [Packic Small lands)

IPCC, 2023




& Climate change already affect millet?

Temperature and Yield change
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Heat and water stress affects nutritional content

« Millet nutrition comparable to wheat,
sorghum

« ‘little to no nutrient penalty growing C4
plants under elevated CO,"?

« ‘nutritional quality of C4 staples is generally not high due to
poor protein digestibility rates, or low concentrations of eg

lysine (Barbenhenn et al 2004)

Contents
Pearl millet

Carbohydrates () 61.8
Protein (g) 10.9
Fat (g) 5.43
Energy (Kcal) 347
Dietary fiber (g) 115
Calcium (mg) 27.4
Phosphorus (mg) 289
Magnesium (mg) 124
Zinc (mg) 2.7
Fe (mg) 6.4
Thiamine (mg) 0.25
Riboflavin (mg) 0.20
Niacin (mg) 0.9
Folic acid (j.g) 36.1

Adapted from: NIN, Hyderabad, 2018.

Sorghum

67.7
09.9
1.73
334
10.2
27.6
274
133
1.9
3.9
0.35
0.14
2.1
394

Crop

Rice

78.2
07.9
0.52
356
02.8
07.5
96
19
1.2
0.6
0.05
0.05
1.7
9.32

Wheat

64.7
10.6
1.47
321
11.2
39.4
315
125
2.8
3.9
0.46
0.16
2.7
30.1



SUMMARY/ Questions

« Understudied/There is great yield potential to close with agronomic
practises:

Lack of understanding of combined agronomic practises for yield gains and
nutritional gains?

« Direction (and speed) of climate change (heat, variable rainfall) may
undermine progress in yield and nutrition gains.

Need better understanding of response /impact of compound events?
Elevated CO2 response in combination of heat/waterstress?
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Fastest growing populations ... youth existing nutrition
challenges.....
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Thank you for your
attention!

« Jennie BARRON

«  (Professor, Jordbrukets vattenhushallning och vattenkvalitet/Agricultural Water
Management)

- Sveriges lantbruksuniversitet (SLU)/Swedish University of Agricultural Sciences
(SLU)

Institutionen fér mark och miljé/Department for Soil and Environment
Box 7014, 75007 Uppsala, SWEDEN

+  Ph+46
(72)4531540 jennie.barron@slu.se www.slu.se
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Area harvested (Million ha)
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B China M Africa

B South America

M Southern Asia

B South-Eastern Asia

Saxena et al 2018
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