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Sffr'].bi"ta mediate “tmp"rta?;ecosﬁfm processes Soil sampling protocol e T i Collectively, findings from this evaluation indicate
within cropping Systems. i1hrougn their airect on Depths: 0-7.5, 7.5-15, and 15.0-30 cm. - ) ) o) o | i 5 ) there is merit in pursuing alternative management

energy flow, nutrient cycling, and water infiltration Frequency: pre-plant (PP), peak biomass (PB), £ ** . practices to enhance biological indicators of soil
and storage, soil biota influence both agricultural post-harvest (PH) (1999 to 2002). ‘ |‘

fhmdl:cCt'V'ty and tenvwofn:nenta_l dqual[l_ty, anﬁ Grass check-plots were sampled at Fargo, ° . y \ .\ characterized by increased cropping intensity,
i ot sustai BT of CraBIG Suet Mandan, Mead, and Sidney (for reference only). . | : | greater cropping diversity, and/or reduced tillage
cvaila Ing © sustainadll y ° CrOppIng SyS °ms. Laboratory anaIySIS N . \ *, **, *** = Difference between conventional and alternative treatments significant at P=0.1, 0.05, and 0.01, enhanced mOSt SOII bIOIOglcaI propertles

Microbial biomass C and N (microwave 2 " 2 . rospectvely evaluated in this study. Improved status of soil

From 1999 tO 2002 a multi-locati()n Stud in the . = g A Management effects on total glomalin were limited to Mandan and Sidney, : . . . .
, y |rrad|at|on). ; 10 where contrasting trends between treatments were observed. blOlOQICH' properties can enhance nutrient Cycllng

Great Plains was conducted to evaluate a number Soil Qrganic C for MBC:SOC ratio. Four of eight locations had greater water stable aggregates in the and residue decomposition.

° alternative cropping system.

of phySICaI’ Chemlcal, and bIOlOglCal propertles Potentially mineralizable N (PMN) (anaerobic ¢ X * & O Total glomalin was the measure chosen in this study because of the ease

roposed for assessing soil quality. Objectives of ' ' J ¥ of analysis for the large number of samples assayed. However, other ST - TN - - :
’E)hepstudy were to: g q y J mcubatlon). fractions of glomalin, particularly the immunoreactive fraction, might be TempOraI variation in SOII bIOlOglCal propertles In

. . . . Total gloma“n and Water Stable aggregates * ** ***\/alues between conventional and alternative treatments within a property and soil depth significantly more important in influencing aggregate stability than total glomalin. thlS Study underscored the |mportance Of
Quantify temporal dynamics of soil quality (WSA) (1 to 2 mm aggregates). interpreting results in the context of climatic and

d,ifferent atP=0.1,0.05,and 0.01, respectively.

: : i " . Microbial biomass C and N were greater in alternative cropping o _ . . - . -
attributes in established cropping systems, Fatty acid methyl esters (FAME) (MIDI standard systems than conventional cropping systems at Fargo, Mandan, S NET treatment attributes unique to the time soil
Assess soil quality attributes between orotocol) Mead, and Swift Current. ) samples are collected
t t t f t t t o ] Alternative cropping systems possessed greater PMN than 5 °] o P '

reatments of contrasting managemen Statistical analyses

_ ) conventional cropping systems at Brookings, Bushland, Fargo, N
intensity, and PROC MIXED within location analysis by Mandan, and Mead. 5 Systems comparisons such as this can play an
Evaluate recently developed methods for depth. important role in redefining best management

assessing soil quality. Regression analysis to identify management, | - practices for improving soil quality and creating
Total glomalin and aggregate stability differed between treatments at

_ _ climatic, and sampling factors affecting soill multiple time periods at Mandan, especially during the fallow period of the more sustainable cropping systems.
This study allowed for the evaluation of manage- biological properties. conventional treatment (2000).

ment impacts on a consistent set of soil biological Principal component analysis (PCA) of FAME.
properties across multiple locations over time.
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MAP;MAT* Trt Tillage Rotation _ Model with s adistad ¢
g S - - - - Model with maximum adjusted r - - - - Best two component
§ § Adj r’ Variables # variables Adj r* mOd\e/!aﬁables
® Akron C Sweep plow WW-F . 2 0t07.5cm
(42 cm; 9°C) A No-til WW-C-M 0% BENRE 0% B
0.107 LN, R, T, S 0.06 FS
® Brookings C Fall chisel, spring disk CC 0o TiRETT o 55
(58 om; 6°C) A Fall chisel, spring disk C-SB-SWIA-A B S o R s
® Bushland C No-til WW-SG-F Polyunsaturated 15-C FAME ;. Polyunsaturated 20-C FAME CONTACT INFORMATION (by analysis)
(47 cm; 13°C) A No-till CWW Management, climatic, and sampling
_ _ g fa_ctors. expl_alne.d little variance associated Microbial biomass: Potentially mineralizable N:
® Fargo C Moldboard plow, disk, S-tine  FP-D g 4 with microbial biomass C and N and PMN. Jane Johnson Mark Liebig
(54 cm: 50C) A No-till FP-D :‘3 + A major source of variation in water stable (320) 589-3411 (#161) (701) 667-3079
& N aggregates and total glomalin was iohnson@morris.ars.usda.gov liebigm@mandan.ars.usda.gov
® Mandan C Tandem disk, chisel plow SW-F s _+_ REE. sampling time. J @ J gm@ J
(43 cm; 6°C) A No till SW-WW-SF | Glomalin and water-stable aggregates: FAME profiles:
_ Pe1(p=0.000) Sara Wright Lynne Carpenter-Boggs
® Mead C Tandem disk, harrow CC . | (301) 504-8156 (509) 335-9541
(77 cm; 11°C) A Tandem disk, harrow C-SB-SG-O/CL ) FAME profiles were highly dependent on location (A). wrights@ba.ars.usda.gov Icboggs@wsu.edu
e Sid C Tand disk CSW Biomarkers for microbial groups: Hydroxy FAME = gram negative bacteria; Iso + Anteiso Samp“ng depth ha_d a dominant influence on FAME
('3 1“5%’“_ 9°C) A Nant'llem IS CaW.E FAME = gram |c>os(i\t/ivet bacteria; Polyunsaturated t18|-C1E’/3I£\3/I)E = fungi; Polyunsaturated 20-C profiles at all locations. Akron and Mead are shown as Nancy Barbour
) otl - = protozoa (Vestal an ite, :Zelles etal., )
s * ** = Difference between conventional and alternative treatments within a depth Exan‘;_ples (Bh) FAME £ | qf §2%) 58<9@'341 1_ (#1 63) q
/ ] _ significant at P=0.05 and 0.01, respectively. ocations wnere proties were analyzed 10r more arpour@morris.ars.usaa.gov
© Swift C‘_‘"oe“t C Chisel plow w/sweeps SW-F _ L _ than one sampling time yielded significant time effects (C).
e (36 cm; 4°C) A Chisel plow w/sweeps SW-L Consistent trends in individual FAME biomarkers between Four locations Brookings, Bushland, Mead, and Swift
| *A iations: MAP = M | ipitation, MAT = M | = ional, A=al i i indicati D e T ’ ’ .
Acalfalta, Cesorn, GO coninuous com. CLclover, CSW = continuous spring wheat, CWW=continuus winter wheat, treatments were not common across locations, indicating a Current were significantly different between treatments in

D=durum wheat, F=fallow, FP= field pea L=lentil, M=millet, O = oats, SB= soybean, SF=sunflower, SG = sorghum, SW= strong site-specific effect on soil biota composition. PC 1or2 (D).

spring wheat, WW=winter wheat. (see poster #9330 by Varvel et al. for additional detail).
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