Crop rotation, cover crop, and fertilizer timing impacts on soil N,O emissions
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Average N,O emissions were highest in ZC in 2017, and in FCC in
2018. Both also had the highest variability in those years (Figure 4).
Cover cropped treatments yielded 1.8 and 3.8 kg N,O-N ha!in

Introduction Results

* Nitrous oxide is a potent stratospheric ozone depleting greenhouse gas = « - e ———— 2017 and 2018, respectively (Figure 5).
with a global warming potential approximately 300 times that of « Cumulative N,O emissions were greater in 2018 for both fall
carbon dioxide. and spring fertilization compared to 2017 (Figure 6).
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« Agricultural soils are responsible for a majority of global N,O
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emissions a result of soil management practices. D |SCUSS | O n
* Results documenting the impact cover crops on soil N,O emissions i 0-
have varled_. o | NTs TN l“ LA, l Il . . — « Emissions observed in 2018 (soybean) were significantly (two-
Park d K 2006) ob d ficant diff T e pup — s
» Parkin and Kasper ( ) observed no significant difference = fold) greater than emissions in 2017 (corn). This is contrary to
between no-till and no-till + cover crop treatments. most studies which have found greater soil N,O emissions under
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» Preza-Fontes et al. (2022) observed nearly a 50% increase in soil

N.O emissi b tho additi ‘ | _ N v corn (Bavin et al., 2009; Parkin and Kaspar, 2006; MacKenzie et
; 2 _I(_em|§3|ons With the addition of cereal rye o in season - 1 al., 1997) due to high N fertilization. The observations in our
C ert _|zat|oi1. bean have b o 4 4 ) NLO = | \/ study could be attributed to a few different factors. Higher
rop _rotatt;ons . corn-soyl ejono/ Ve eeng Served to ie ULE SOIL N2 J i rainfall amounts coupled with low cover crop biomass, cover
egmasuczns yla[)z%rl%X|mate y o compared to monoculture corn e ;OU;H el T L o h crop N uptake, and the N-release from root exudates of the
( CHIKE etal, ) - . . L R O ecn e soybean potentially decreased its N-demand, leaving excess N
« Thies et al. (2019) observed Slgnlflcantly hlgher soil NZO emISSIONS 1IN Figure 1: Daily and cumulative rainfall amounts Figure 2: Average daily temperature for the A) 2017 available for aaseous |
¥ - - for the A) 2017 and B) 2018 growing seasons. and B) 2018 growing seasons. g us 10SS.
systems fertilized in the early spring compared to the fall.
Need for R - « Across the two years, average cumulative soil N,O emissions
ecC IOF Keseare 3 e Sgloligtes were 3.6 kg N,O-N ha. This is approximately 7% of the average
Althouch soll N-O emiscions | - | s b el _ R o, N uptake of 48 kg N ha (data not shown) by the cover crop.
td_olég hsm \ em(ljssmnsclin agrlcclij lilu(;a sysiem_s as been wi edy_I g El Over the same period, the use cover crops reduced NO," losses
Ztu lied, there is a need to und(?rstairi hal ynamicshml\cl:ok;/ecrl CmPpeh tile- 5 oo R via tile drainage by 2 kg NO; -N ha!, which is roughly 60% less
raihage S.ySte”?S- _Un_ erst_an_ ing the balance o't ¢ N-ou getint ©se 2. than NO," losses without cover crops (data not shown).
systems will assist in identifying management practices that may mitigate |

greenhouse emissions and reduce nitrate loss, while sustaining crop yields. JUC S T bt efelodie o | | o Fertilization timing did impact cumulative soil N,O emissions. In
- _ Days Afer CC Termiaation Days Afer CC Teminaton 2017, the highest cover crop biomass of the study was recorded.
O bJ eCt I VeS Figure 3: Daily nitrous oxide flux relative to cover crop termination for each treatment in during the A) 2017 The deCOmpOSitiOn of cover Crop biomass and dEIayed nutrient
and B) 2018 growing seasons. Vertical bars represent standard deviation. re|ea5e may have minimized fertilizer effeCtS aCross grOWing
* To assess the effects of spring and fall applied fertilization on . seasons.

" |B. 2018

cumulative and daily soil N,O emissions in a tile-drainage system.

* To evaluate the magnitude of cumulative and daily soil N,O emissions z COnCI LISIONS
with and without the inclusion of cover crops in a tile-drainage < ¥
system. g K
> ] i  Cover crop inclusion in tile-drainage systems reduces
5 : | nitrate loss without significantly increasing soil N,O

Materials and Methods

NS = - emissions,

e S * Fertilization timing with and without cover crops does not

Treatment Treatment

« This study was conducted on an approximately 10 ha tile drainage Figure 4: Cumulative nitrous oxide emissions for each treatment in A) 2017 and B) 2018. Vertical bars represent significantly |m_pact soil N,O cmissions.
system at the lllinois State University Nitrogen Management Research = stndard deviation * Soybean following corn can potentially increase
Field Station located east of Lexington, IL (40°38'25.9"N g ’ cumulative soil N,O emissions in cover cropped systems.

A.2017 B. 2018

88°43'11.2""W) during the 2017 and 2018 growing seasons.
 Drummer and El Paso, and Hartsburg silty clay loams are the
dominant soil series, which are poorly drained.
« Randomized complete block design with three replications.
* Five treatments consisted of: Fall-applied fertilization with and
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without cover crops (FCC, F), spring-applied fertilization with and - i | Hlinois Nutrient R H and Ed on C ) 5
without cover crops (SCC, S), and a zero control (ZC) which received 0' - f 'rg?'s Efme”t_ esearcn an ucation Council Tor
no fertilization or cover crops. Su r_1| ||5ng \ Ii . egtN trient D ics (SEND)
. - : Figure 5: Cumulative nitrous oxide emissions comparing treatments with and without cover crops, and the | © Oll ECOSYStem an utrien Namics
Corn was g rown _I N 20171 and Soybean 1 2018 _ _ zero control in A) 2017 and B) 2018. Vertical bars represent standard deviation. Laborato>;‘ y
« Cover crop termination occurred on April 12t in 2017, and April 25t y
in 2018 5 T T  Purdue University ACRE
« Soil N,O emissions were measured using the closed-static chamber : : .
. - % Z
method (Parkin and Venterea, 2010) on 9 and 12 samples dates in E g Refe Frences
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