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MATERIALS AND METHODS RESULTS AND DISCUSSION

Corn grown in rotation with This study was conducted on a !ong-term irrigated, minimum-till site in Cluster 1 Eight bactgrial FAMES and the saprophytic fungal marker C;l8:209,12. Most
soybeans is a major eastern Nebraska (USA) on a Fillmore/Sharpsburg silty clay loam: of these FAMEs are hlghgr during soybean growth and with the exception of C17:1c9
agroecosystem in the northern 3 crop (otatlons: do not respond to‘N addition. o o i
Great Plains of the United States. Contlnuous_ corn (CC) Cluster 2' Bacterial or general FAMEs most of Whlgh increase with increasing Nlrate
The impact of this rotation when Corn following sqybeans (CB) and are hllgher under CC. All of the kn'owrl1 FAMEsl in this cIU§ter are gaturated with
compared to continuous corn and Soybeans following corn (BC). B many hav_|ng meth)_/l groups attached in either the iso or ant_elso_posmc_)ns at the 9nd of
the effect of long-term nitrogen 5N rates:_(urea) 0,50,100,150,30Q kg N hat the C t_:ham or in mid-chain. qu have (;yclop(opy_l groups in mld—c_haln suggesting a
(N) application on the soil N (ate; in place on these plot§ since 1997 bacterial membrane response to increasing soail aC|d|ty with increasing N rate.
microbial biomass (SMB) has $0|I disked after fertilizer appllgatlon Cluster 3 FAMEs containing a mld.-chaln methyl (acnnomycete) or cyclopro.pyl group.
implications for nutrient cycling Soil Samples: 10 cores, 2 cm wide x 20 cm deep, These l_:AMEs show no rotational differences. All of the FAMEs increased with
il i, @7 aranis promotion’ compc_lsned by plot . increasing N but for most the p values are (;Ioser t00.1.
- cari)on (C) storage. Bacteri’a FAME biomarkers: (Baath and Anderson, 2003 Drijber et al, 2000) Cluster 4 FAME§ ar_e'hlghest yngler CccC y\nth the exception of Clg:lcll_ anld all bu.t
and fungi are subsets of the SMB AMF (Clelcll)' C18:.1c9 decline 5|gn|f|f:antly W't.h increasing N rate (C18:1c9 decl]nes with increasing N
and may not respond to inputs Sgprpphytlc fungi (018:2c9,12) only in CC). Cluster 4 is mqst dlstar'n from the other clusters and is composed malnly of
and management in the same Statlstlcg: Ward's cluster anaIyS|s_ performed on transformed data as FAMES with stong 9ukawot|c assouatl_on (AMF, protozoat col_lembola and saprophytic
way (Petersen et al, 2002, Rousk percent difference from the mean in nmol g * fungi). The exception with both bacterial and fungal contribution are C16:0, C16:1c9,

. : C18:1c9, and C18:1c11.

and B&ath, 2007).
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Fig. 3. Arbuscular mycorrhizal biomass The fungal and bacterial portions of SMB respond differently to N rate and crop rotation (Fig 4.). Growth of
bacteria is promoted by N in the form of increased saturated FAMEs. Saprophytic fungi do not respond to N
40 and are more abundant following soybeans due to a post-harvest flush of growth that persists into the next
w] 40 season (Fig 2.).
0] .50 Extraradical AMF hyphae in soil decline dramatically with increasing N rate (Fig 3). The proliferation of AMF in
2 A the 0 and 50 kg N ha * CC plots suggest that AMF may be playing a role in N uptake by the crop as well as P.
=85 Smith and Smith (2011) state that there is a mycorrhizal pathway for N from soil to plant but the amount of N
E 20| a100 supplied, mechanisms involved and the cost to the plant is not clear.
s 2150 im :go SMB is highest in CC where no N was applied due to large amounts of AMF biomass (Fig 1.). SMB declines
5 . " .
3 4] £a00 . g after soybean growth and is replenished by the following corn crop.
s
. ;:gg 1 oo o0 Our work supports the conclusion of Russell et al. (2009) that management strategies that maintain high crop
6300 yields while reducing N fertilizer inputs would have environmental benefits. These benefits may be in the form
° Way 20 Algusiid] Novembers| Mays of larger SMB with a greater proportion of fungi which play a larger role in no-till and minimum-till systems, and
Samling date 2006.2010 a promote a greater C sink in the form of AMF. The abundance of AMF in SMB at 0 or 50 kgNha * encourage
P the inclusion of AMF in soil C models (Rillig, 2004).




