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Nitrogen cycling in grasslands

o

or associated soil biota is reduced.
[ )

grassland plants will likely reduce nutrient losses.
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N,O is the third most important GHG after CO, and CH,

Agriculture is the major source of NZO

Urea — Ureolysis — NH,*

High potential losses of applied nitrogen if N uptake by plants

Strategies which increase the nutrient absorption capacity of

Nitrification —  NO; —

Laching and
denitrification

Agriculture is the
largest contributor of
non-COz GHGs.

56%

OF NON-CO=

EMISSIONS

19-29% ‘

OF TOTAL GHG
EMISSIONS

Food systems emissions
contribute 19-29% OF TOTAL
GHG EMISSIONS.

purge: US-EPA, 2011 |l Vermeulen st al., 2012
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Mycorrhizal symbiosis

* Mutualistic relationship between vascular plants and fungi

* Exchange of nutrients and photosynthetic assimilates

co,

Nutrient transfer to
host root (N, P, Cu, Zn)

Transfer of < 3
assimilates to fungi N

N |
Management strategies enhancing
the growth of mycorrhizal fungi

Enhanced uptake of water may increase the nutrient use

and nutrients by fungi efficiency and reduce N losses

Reduced amount of nutrients available to
nitrifiers => reduced risk of losses

NH,* < NO,’

Reduced abundance of nitrifiers
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Pot experiment

Greenhouse pot experiment with Brachiaria decumbens with 2 factors (mycorrhiza and N):

1. Mycorrhiza 2. N Fertilization
e Control plants * No fertilization
* Plants inoculated with * Urea
mycorrhizal fungi e Urea + DCD (nitrification inhibitor)
Microbial extract application to sterilized soil e
Fertilization
Inoculation with mycorrhizal fungi and planting (80kg/ha)
| 2weeks 8 weeks | 2weeks
| | | |
\ \ ) /
| | |
Microbial Development of mycorrhizal symbiosis v' N,O
establishment v" Soil properties
v’ Plant growth )
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N,O emissions suppressed when mycorrhiza is present
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No emissions when urea was applied with DCD

Mycorrhiza reduced NQO emissions by 46%

v" Reduced amount of substrate for nitrifiers

v" AMF reduced the abundance/activity of nitrifiers
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Plant biomass production

m No fertilizer Urea H Urea + DCD

5 I

Control AMF

Vesicules
(29.7% of
root area)

=N W A

Fungal
T storage
organs |
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v" Slight reduction in aereal growth of mycorrhizal plants when compared to control

v" Increase of root:shoot ratio => stress from competition?
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Potential soil nitrification and abundance of soil ammonium oxidizers
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The activity more
than abundance
could be more
indicative of

{ potential N,O
emissions
originating from
nitrification
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Conclusions

v" Mycorrhiza can reduce the N,O0 emissions shortly after fertilization independently of
plant growth.

/ 4 Reduced N
availability of N
Possibly short-term for nitrifiers
Fertilization competition between N,O
l microbes and plants R

Urea —r— NH,* VL% %%

Microbial immobilization (including mycorrhizae)

\ / \_ Leaching )

v’ Plant-microbe interactions are important when developing sustainable production
systems with high nutrient use efficiency.
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Future directions and remaining questions

v Explore the possibility to include mycorrhizal affinity as trait for Brachiaria or other
tropical grasses breeding programs and/or germplasm exploration efforts.

v" Investigate the impact of grazing and animal incidence on plant-fungus interaction.

v" |dentification of management practices that favor plant-soil associated microbes (e.g.
mycorrhiza) is key in the process of sustainable intensification.

v Nitrogen immobilized in mycelium would be released after mycelium senescence?
Extend the monitoring time.

v The increased abundance of AOB is an indication of potentially higher emissions when
N is repeatedly added? Extend the monitoring time, including activity and diversity
determinations.

ciat.cgiar.org Building a sustainable future [MZ4®2]I




Thank you!

ACKNOWLEDGEMENTS

This work was undertaken as part of the LivestockPlus project from the
CGIAR Research Program on Climate Change, Agriculture and Food
Security (CCAFS), which is carried out with support from CGIAR Fund
Donors and through bilateral funding agreements. For details please

visit ccafs.cgiar.org/donors.

This work was done as part of the CGIAR Research Program on
Livestock. We thank all donors that globally support our work through
their contributions to the CGIAR system.

hLJd REIS-EARCH PRO(;‘RAM ON' 6 L&J EEEEGARRAC“;' oN
SNE  imate change Z | [vestock
CGIAR Food Security CCAFS CGIAR

ClAT

19& /=28 7

</

y WE'RE PROUD TO \
HAVE CELEBRATED 50 YEARS

\ OF AGRICULTURAL RESEARCH

| FOR DEVELOPMENT

International Center for Tropical Agriculture - CIAT

Headquarters and Regional Office
for South America and the Caribbean

® +57 2 4450000
Km 17 Recta Cali-Palmira
A.A. 6713, Cali, Colombia

82 ciat@cgiar.org
@ ciat.cgiar.org

S
CGIAR
CIAT is a CGIAR Research Center



