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Introduction

Silvopastoral systems provide a number of environmental and productive
benefits compared to grass-alone pastures in terms of:

i) increased forage biomass offer and quality

i) nutrient cycling

iii) biodiversity

iV) cash flow, among other ecosystem services.

To evaluate the nitrogen (N) cycling differences in grass-alone pastures
and silvopastoral systems we established a field trial in the CIAT campus in
Palmira, Colombia.

Methodology

Experimental design: Complete blocks with three replications
Treatments:

» T1: Brachiaria hybrid cv. Cayman (CIAT BR02/1752)

» T2: Brachiaria brizantha cv. Toledo (CIAT 26110)

» T3: Brachiaria hybrid cv. Cayman + Leucaena diversifolia (ILRI 15551)
» T4: Brachiaria hybrid cv. Toledo + Leucaena diversifolia (ILRI 15551)
Response variables:

» Plant biomass production

» Nutrition quality parameters (Crude protein-CP, acid detergent
fiber-ADF, neutral detergent fiber-NDF)

» N,O emissions from urine patches
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Figure 1. Silvopastoral trial at CIAT, Colombia.

Plant biomass production and nutrition quality of the pastures was higher
in the grass-legume (T3 and T4) than the grass monoculture treatments
(T1and T2). N,O emissions were higher in the grass-legume pastures.
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Figure 2. Plant biomass production in different pasture treatments. BS: Area between shrub
rows of L. diversifolia. US: Area under shrubs of L. diversifolia.

Acknowledgements

This study was funded by the CGIAR Initiative: Livestock, Climate and System Resilience. We thank all g — \QJ/ e UKR h
is study was funded by the nitiative: Livestock, Climate and System Resilience. We thank a - ‘CIHT - - - esearc
donors that globally support the work of the Initiatives through their contributions to the CGIAR {’ \ <> ﬁf Livestock, Cllmqt_e "Q'QP bBBfSch and Innovation
. : : . Bioversity erotona Cnter o TopcalAgricture and System Resilience
system. We acknowledge financial support of the BBSRC Co-Forlife project (Grant No. BB/S01893X/1). International e et cabre hanpe CGIAR
(O EE This poster is licensed for use under the Creative Commons Attribution 4.0 International license (CC BY 4.0) 2022-05. Design: JL Urrea (Alliance/CIAT).
] I 7 1 ] ]

m ° : GGAA
1872 PRIFYSGOL T UﬂlV@tSlt \ [/ 2022 c;"?enho.,s(.a Gas &
%E ];{YSTWYTH ' Gl y - ORLANDO, FLORIDA 2:?5:?:whure
— —— UNIVERSITY A = 4 0 as gOW O Ip PLQ “rbr.-L USA | June5-9, 2022

Table 1. Nutrition quality parameters of grass alone (T1-T2) and grass-legume tree (T3-T4)
pasture treatments.

Treatment Area CP (%) ADF (%) NDF (%)
Grass Legume Grass Legume Grass Legume
1 - 8.8 - 26.1 - 61.3 -
) - 9.6 - 328 - 68.6 -
13 35 13 - 30 - 62.5 -
US 14.7 26.6 30 494 63.5 58.7
14 35 9.7 - 359 - 69./ -
US 12 264 36.5 51.7 69.2 60.3

Table 2. Nitrous oxide emissions of grass alone (T1-T2) and grass-legume tree (T3-T4) pasture
treatments.

Treatment Area Plant biomass N.O emissions Emissions intensity
g DM m* mg N.O-N m” mg N,0 g DM’

T - 91.3 352.5 3.9
12 - 133.9 4534 34
3 35 1424 404.5 2.8
US 2421 613.2 2.5
T4 35 169.4 540.8 3.2
US 263.0 685.7 0.6

Conclusions

Although N, O emissions were higher in the grass-legume pastures,
higher N uptake by the pastures in terms of higher N accumulation in
tissue and biomass production yielded to lower emissions intensity, i.e.
less N,O emitted per dry matter produced.
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