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impacts of crop management on C and N cycling and promote sustainable agricultural M g1z
production, we must examine the pathways by which these elements enter soil organic Soil FLF OLF g g 5 10
matter pools and leave the system through gaseous and dissolved phase losses. o z 3
The objective of this study was to determine the effect of long-term management gee i S N S N z © % g 8
differences (tillage intensity and crop rotation) on soil C and N storage and dynamics Mg C or N hat gCorNm?. ze b Z 6
using *3C and **N labeled shoot, root and nutrient inputs. ORG-CC  349a 340ab 1210ab 6.dabc 147.3ab 11.0a g6 & &
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Approach ORG+CC  36.8a 354a 1237ab 7.3a 1645a 1l6a 4
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The study was conducted at the Univ. of Minnesota’'s Southwest Research and LPI-4yr 35.1a 327ab 975bc  5.3bc 92.8¢c 57¢ o 0
Outreach Center in Lamberton, MN on a 40 acre long-term cropping systems trial which HPl-2yr  299b  289c  855c 45c 749¢  45c ORG-CC  ORGHCC  LPl2yr  LPLayr  HPL2yr  HPI-4yr ORG-CC ORGHCC  LPI2yr  LPldyr  HPI2yr  HPl4yr
has been in place since 1989. The soils located at the site include calcic and aquic HPI-4yr  333ab 313bc 1031bc 52bc  8L7c 47c 25 z:zz:gz:z:giﬂ\:
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Table 1. Management sy§tems i 2 330a 318a 1116a58a 1036a 64a s _ H Shoot-derived N-OLF
Treatment Rotation  Crop sequence Fertilization Tillage 4yt 342a  320a 1103a 52a 873a 52b O . § % 15 a
Organic without 4 year corn, soybean, + manure moldboard plow % 3 §
cover crops rotation  oat/alfalfa, alfalfa most frequent Soil organic C and total N were lowest in the HPI-2yr treatments at 0-10 3 é g 10 s
(ORG-CC) tilage cm (Table 2) and at 10-30 and 0-30 cm (data not shown). At 10-30 and 0- g H H 5 8
; & 2
Organic with 4 year corn, soybean, +manure, moldboard plow 30 cm, S%C z“sGTN \ale[glgzreater under the 4-yr m‘a"r?”d‘hﬁ” the 2-yr s @ 5 b s
v erone rotation  oat/alfalfa, alfaffa SO most frequent rotation. The an -2yr management systems had the greatest b
(ORG+CC) tilage amounts of C and N in both free and occluded organic matter fractions.
fases 5 ; s ; : Macroaggregate stability (Fig. 1) and microbial biomass (data not o b 0 b a b b 0
LowPuchasedinput  2year  comisaybean  rreduced MR lowornotlage  shown) were significanty greater in the ORG and LPI than HP! oRGCC ORGCC  UPlaw  Lplan  WPIZy  WPLdy oRoce ORGCC thra | LPraw  Hpizy | Hevay FAOC Spors  Falos  Spingos  Falos
Low Plrehased Inpi s Corn, Soybean |+ reduced NP lowor no lage management systems. Fig. 2. Root and Shoot derived C and N._Letters indicates differences among for soil, FLF and OLF Fig. 3. Root and shoot derived C and N through time.
(LPI-4yr) rotation  oatalfalfa, alfalfa banded #ORG-CC ORG+CC  FLPI-2yr The fraction of root- and shoot-derived C and N in the soil was similar among management treatments. However, ORG systems had a lower proportion of root-derived C and N in
High Purchased Input 2year comisoybean N P.K, S 100 HLPI-4yr HPI-yr  WHPL-4yr the occluded fraction than HPI because occluded C and N pools in ORG were significantly larger than in HPI (Table 2). On average across management, fractions of shoot-derived C
(HPI-2yr) rotation broadcast tilage 90 ar?d N were mors highly t;orrelated over time than root-derived C and N, indicating that turnover was more closely coupled in the shoot residue (Fig. 3). For soil, r2 averaged 0.82 for
B 1 shoots compared to 0.49 for roots.
High Purchased Input 4 year corn, soybean, +N, P, K, conventional 0 80 a a ~ —deri PR . .
(HPI-4yr) rotation  oat/alfalfa, alfalfa broadcast tilage 5% 10 2 iy 3 b s Contribution factor = _(Root derived_soil ClTotal root Cinput) _ Table 4. Root- and shoot-derived C remaining in soil pools, averaged over time
29 l; 5 (Shoot derived soil C/Total shoot Cinputs) P e e AR = PR AR =
& i 2 s
Four microplots  of one m? were established in each experimental plot: 28 & 8 Sollc FLEG OLEG Solc FLEC OLFC
«Foliar Labeled (roots): Corn was labeled with 13C (using 3CO,) and foliar N (using *N o 2 50 § 44 . B2® w0 HoCglsail..... .
;Jr:f:\) ?L:rlng{ (tl)1e| 2110??1ang)20|05|;g;((m|:g sea(sons. Shoot residue was reciprocally transferred %E} 40 ? a é 3 [ 2-yr 287a 92a 64a 294a 9%a 25a
0 the foliar labeled (shoots) plots after harvest. 2o b b b =
«Foliar Labeled (shoots): Labeled shoot residue was transferred after harvest from foliar 55’ 30 oy O 8 Ly 373a 8la 4dla) 438a 101a 428
labeled plots. e 5 2 i
«Fertilizer/Manure Labeled: Fertilizer with labeled manure in the ORG plots (33% enriched 10 g 1 Conc|us|0ns
with 15N) in the fall, or spring- applied labeled fertilizer (urea, 10% enriched with *N) in the HPI e .
(broadc;st) or LPI (bared) plots. ( ° ) o ‘ 0 2 2 2 « Both macroaggregation and aggregate-occluded C and N were greater in ORG and
«Control: Unlabeled, but with microplot borders and operations imposed. >250um <250um ORG-CC ORG+CC LPI-2yr LPI-4yr HPI-2yr HPI-4yr LPI than in HPI, but there were no differences between the 2-yr and 4-yr rotations.

Soil Analysis

= 515N, 5% C, total C and N, and microbial biomass C and N, aggregate stability at 0-10 cm.
= Total and labeled C and N in the occluded and free light fraction for the 0-10 cm depth.

Fig. 1. Aggregate distribution affected by

Table 3. Biochemistry of corn roots and shoots

St.

Fig. 4. Relative factor of roots vs. shoot_to SOC

Roots contributed approximately 3 times as much as shoots to soil C but there
were no significant management differences (Fig. 4). Roots had lower sugar and
starch content but greater amounts of hemicellulose and lignin than shoots (Table

« Of the soil, FLF, and OLF pools, the proportion of root- or shoot-derived C and N
differed by management only for OLF. However, total amounts of root-derived C in OLF
did not differ.

« Although amounts of root- and shoot-derived C in soil, FLF and OLF did not differ

. ;;;relmugggﬁag;"n I(erLF?n as 0::?\%25 b/{ﬂse\re\ggghs?:fa:; 8g;?éra{'féigf.wzgdc‘g”ei;‘gznﬂy Soluble Starch  Hemicelulose Celulose Al A 3). After 2 years, an average of 39% of the 13C added in roots remained,  Significantly by management or rotation, disappearance from the soil tended to be
asplratglon agd SCDpoplng FLF v%as finsed to remove Nal reg\due then dried, ball-milled. ang Sugers - Eigninkeg Eignin) compared with 17% of that added to the soil via labeled shoots; however, similar greater in the 2-yr compared to the 4-yr rotation (Table 4).
analyzed for %C, %N, 51°C, and 55N by mass spectrometer. e Mg componentg sample*......... proportions of 15N in roots and shoots remained in the soil (59%) (data not «Turnover of C and N was more closely coupled for shoot residue than for roots.

= Occluded Light-Fraction (OLF) ~ was released from soil aggregates by sonic disruption of the Shoot 43.0a 48a 195.3b 3320a 150.8b 9.9b shown). As expected, the mass of labeled C disappeared more quickly than that
same samples that had already been stripped of FLF. After sonication, samples were allowed to Root 31b 29b 280.2a 3184a 187.4a 13.1a of labeled N. Acknowledgements

settle for 36 h in 120 ml of 1.8 g cm? Nal. OLF was then collected and analyzed in the same
manner as FLF.
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