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Introduction

Mineral-associated organic matter (MAOM) is a
key intermediary between soluble and particulate
organic matter (POM) N pools

MAOM holds >75% of agricultural soil N
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enrichment in fertilizer, plant- and
microbial-derived N products
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interacting with plants, transforming
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Figure 1) Jilling et al. (2018) Depiction of
the main pathways of MAOM
mobilization.

thus controlling nitrogen supply to
plants over growing seasons or longer

bjective: Assess the potential for two Syngenta bio-products to mobilize and
der plant-available N from old vs new MAOM and POM by exploring whether
 product acts on organic matter through direct desorption or indirect microbial
mulation.

riving questions:

Does the bio-product/exudate preferentially mobilize newly formed or old
AOM? MAOM N or POM N?

Does the bio-product/exudate added result in MAOM and POM N moving
marily into different pools (i.e. DON vs MBN vs Mineralized N)?

Do bio-products act primarily as an indirect (through stimulation of microbial
ivity, like a simple sugar) or direct (direct desorption of SOM molecules, like an
zanic acid) mobilizer of carbon and nitrogen from the MAOM pool?

How do these bio-products/exudates influence CO, and N,O emissions?
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Introduction Soil metrics were altered most by cutting frequency, Bacterial community composition was altered by cutting severity

and frequency and correlated with soil physico-chemistry, but few
differences in C and N cycling genes were observed.

-Bi-cultures provide forage for livestock.
-Legumes decrease the need for external N inputs! due to

but often depended on cutting severity. Bi-culture
type explained no variation in soil metrics.
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their associated N fixing bacteria Figure 4. nMDS ordination of
-Legumes can improve soil quality metrics like organic Water holding Gravimetric water Root o) & & Sx/year severe 165 amplicon sequence data,
matter, nitrogen, water holding capacity, soil aggregation . t A9 Svearmoderate  where each point represents a
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Overarching question: How does defoliation " "
management intensity effect soil physico-chemistry and Decomposition Decomposition

¢ N 2 S
microbial communities? difference between

treatments for a given
gene.

o=
Objective: Survey soil physico-chemistry and microbial -
communities under defoliation frequency and severity

treatments applied to grass legume bi-cultures

Possible explanation: Increased soil metrics under more
o . . ege
frequent cutting are due to increased root decompgabmtlon
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Design/Methods and exudation. This effect is mcrea‘.:zﬂed with more severe T T s
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-6 orchard grass (ORC) legume bi-

cultures, alfalfa, red and white clover,
and birdsfoot trefoil in a ratio of 30% Lo AT L
legume +70% ORC, and mixtures at 30% Qi -3F IR

s R PSR

Increased cutting frequency and to a lesser degree increased severity may improve soil quality
metrics. While microbial community composition varied by treatment, the shifts were not

: Figure 3. Green arrows indicate metric is greater under substantial. Further, other than nitrate transport system ATP-binding protein, there were no
to 70% and 7(?% to 30% ratios corresponding cut frequency Shared letters between changes in the relative abundance of key C and N cycling genes. Shifts in soil health metrics may
-Crossed cutting schedule 5 cuts and 3 R ° o . have more to do with increased rates of biogeochemical transformations rather than changes in
cuts per year and cutting height 5cm . e treatments signify no statistical difference. the pathways of transformations.

'

(severe) and 10cm (moderate) gufe 2. rasi
-sampled after 3 years legume bi-culture
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