Can cobalt-ferrite nanoparticles be an
alternative fertilizer for the agronomic iron
fortification of wheat?
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Materials and methods
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Materials and methods

What dose of NPs
should | apply?

Iron fixation test

Dose

* 45 mgFe kg' >
* 68 mg Fe kg’ = 13.0 mg Fe kg’

Type application Treatment

Dose (Fe mg kg1)

Without fertilization Control

Soil application Fe-EDTA
NPs 46
NPs 68

Foliar application Fe-EDTA
NPs

0

46
46 ( 98 mg NPs kg1)
68 (145 mg NPs kg-1)

330
330

DTPA extraction
9.5 mg Fe kg'!

>4.5 mg DTPA extractable Fe kg' adequate

(NOM-021-RECNAT-2000)

13.4+4.6 nm
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Materials and methods
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Mix soil and NPs Seeds disinfection and sowing

Fertilization
80 kg N ha'! =15 d after emergency

Th homogenization (8 plants per pot) Harvesting at

Zadoks scale 9.2
state

Foliar Fe

Pots with 8 kg fertilization

Zadoks scale
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Results

Agronomic traits of wheat plants fertilized with citrate-coated CoFe,0, NPs or Fe-EDTA salt by soil or foliar applications

Th d
Mean tillers Spikes number Biological yield Grains number Grain yield per ousarj Harvest index
Treatment kernel weight
per plant per pot per pot (g) per pot pot (g) (@) (%)

Control 4t2c 32+13 ¢ 89 + 28 796 223 b 39:7c | 49%7a 45:8ab

FeEDTA 5+ 2 abc 43 + 17 abc 119+41ab 1012+320ab 48 + 8 bc 49 +9a 43 +9 ab

3  NPs46  5:lhc 41 + 8 be 99+22bc  875+220b 41+13 ¢ _ 42+9b
©
©
Ll

Mean * standard deviation of n=3. Different letters represent significant differences between treatments (Tukey a=0.05)

—

Global Symposium on Soils for Nutrition | 26-29 July 2022 w

CLOBAL SOIL
PARTNERSHIP



Grain yield
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Fig. 1. Comparation of the grain yield according to Fig. 2. Comparation of the grain yield according to the type of
the type of fertilization. fertilization and wheat line.
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[Fe] biofortification and phytic acid
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Fig. 3. Comparation of the Fe and phytic acid concentration in wheat grains according to the type of fertilization and wheat line
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Molar ratio phytic acid and iron
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Fig. 4. Comparation of the molar ratio of phytic acid and Fe in wheat grains according to the type of fertilization and wheat line =
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Conclusions

« Use citrate-coated cobalt ferrite NPs may be a promising approach and effective tool for
wheat biofortification.

* Applying NPs can increase or keep a similar grain yield compared to the plants without
fertilization and Fe-EDTA fertilization (taking into account the soil quality used in this
experiment).

» The relative Fe bioavailability was improved in grains of plants fertilized with NPs by soil
application (68 mg Fe kg")

» Further research should ensure they are safe for users, the environment, and food
consumers.
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