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Cryptobiotic soil crusts in arid regions contribute to Triplicate soil cores were taken from each site and ) 1 ‘ ‘ »
ecosystem stability through increased water infiltration, soll separated into surface (top 5 cm) and subsurface (5-30 cm) = 5 o | e | | § § | i | | Figure 4. Histogram plotting the standard error of the means, grouped
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the rate of desertification, and recent findings indicate that crusts respired by microbes within whole soil samples supplemented : : Y
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fungal populations is vastly understudied, and it is suggested that water content was corrected to the calculated equivalent of the o Undistorbed Grazed Well Pad topsol | Figure 5, Histogram ploting the standard erfo ofthe means, grouped
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Surface and subsurface soil samples were taken from the heavily
compacted well pad, the surface soil stockpile (fallow 12 yr), the
grazed area outside of the well pad, and a lightly grazed area phenylalanine  uric acid
with intact crusts. Microbial activity was measured using the
MicroResp™ system, which measures respiration of microbes
within whole soil samples supplemented with various carbon
sources (simple and polymeric sugars, amino acids, carboxylic
acids, and fatty acids). Preliminary results indicate slightly

reduced activity in heavily disturbed well pad areas compared to S between the two plates. Typical reactions are left to
grazed areas, although overall activity for all samples was not . oo | cciecton pateisread ]
significantly different from controls. Activity was marginally higher
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Figure 1. MicroResp™ assembly showing a deep well
plate on the bottom which contains whole soil
samples supplemented with various carbon sources.
A detection plate (made with agar, sodium
bicarbonate, potassium chloride, and cresol red) is
placed on top, with a porous rubber seal sandwiched
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Figure 6. Principal Components Analysis vectorgram for the average readings for
each carbon substrate across all samples. Eigenanalysis indicates that the first

0.14  uric “ component representing mainly sugars and carboxylic acids accounted for 59.2% of
004 srowyin — the variability across samples. Adding the second component (aminoacids and
— lipids) accounted for a cumulative 80.1% of the variability across all samples.
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QNSNS o 'QQH 1 KN Il*g | £ E m tg?egai‘;arz)srprgrllcsr:tt)cl)a\llvzse?ratlon Soil crusts had high, but consistent average respiration rates when supplemented with various carbon sources compared to other soil samples
o x § ” il e (control), amino acids, carboxylic (Figure 2). Soil samples from undisturbed sites were unexpectedly low in their respiration response to carbon substrates compared to grazed and
The purpose of this study was to evaluate total-soil enzymatic 1 « ‘ B & e oare comare across heavily-disturbed well pad sites. The extreme outliers within these samples may be a result of small sample size (n=15). Respiration readings (CO,
activity profiles across three disturbance regimes on a Northern gl ; ) . ‘*i ditubance egime and ol production) for the carboxylic acids had extremely high variability for all soil samples except for the crust alone (Figure 2). The increased variability and
Chihuahuan desert grassland (Figure 1). $ X - ) SZEL JS;Eﬁﬁ?Bgfni‘fdﬁ';,'” high number of outliers for subsurface samples (5-30 cm depth) against the acids suggests CaCO, degradation may be responsible for
aRaitl W | & | | LI ‘é\g:';kr:l2”;2:;‘3;?%?;375‘“ !ncon5|stenC|es. Further analyses will be conducted to separate CO, off gassing due to microbial respiration from that produced by CaCO, degradation
N ! [ M Outliers and extreme outliers are in the presence of acids.
Comrol | Amioucds Cabonyacds Imade U Sugars ::gelszszlyypgngt'lfg;';”to Samples clustgring did not produce any noticeable patterns _for soil depths or locations (Figure 3). Omitting the highly variable carboxylic acids
percent absorbance at 570 nm. do not improve grouping linkages (data not shown). However, plotting the standard errors of all samples showed some patterns between carbon
Similarity Analysis of Chihuahuan Desert Grassland Soil Microbial Activity Profiles sources (Figure 4) and disturbance regime (Figure 5). Highest variability in respiration rates across all soils samples was seen for sugars and
Evaluation of soil microbial activity is an important tool in cimilarity carboxylic acids (Figure 4). This indicates that the use of simple sugars as carbon sources may not be optimal for gauging functional diversity of soil
gauging soil health prior to plant restoration efforts. Functional o w2 724 e Figure 3. Dendrogram with microbial communities at microscale in extremely heterogeneous environments. Variability in respiration rates was greatest for the disturbed sites
diversity of the soil microbial community is commonly used in this %% UPGMA Linkage & Manhattan (grazed and well pad) compared to relatively low variability for undisturbed sites (Figures 2 & 5). This may be an indication of microbial ecosystem
assessment of soil health as it relates to the activity of soil Egzt;f‘nc;g%ﬂ;fﬁ;‘l?”s‘gff;ir;ss stability in the undisturbed sites; the introduction of disturbance, and therefore enhanced heterogeneity, may drive changes in soils to have higher
microflora involved in carbon cycling. Functional diversity can be three disturbance regimes functional diversity to adapt to the disturbance. Disturbance may also introduce new microbial species into the soil system.
assessed through SIR (substrate induced respiration) utilizing i ;‘;gdt:;‘(;‘;%e”ddfprt";‘éeg;"’;ﬂlpjrfg Principal components analysis indicated that nearly 60% of the variability seen across all soil sample averages is due to the sugars and
certain carbon sources. Soil microbes in different 5-30 cm) according to soil carboxylic amdsl (Figure 6). Analyses that excl_ud(_a(_j the carboxylic acids showeq Ilttlle change in the.overall pnn_mpal component analyses (d.ata not
microenvironments will have varying responses to different et gfégg'Z'oﬁscgéamsg?'e”f;bae':ed shown) suggesting that sugars are the most S|gn|f|car_1tly used substrates by soil microbes. Separation of soils in .rela.tthn to dlsturbgnc_e regime an.d.
substrates, thus catabolic fingerprint information of each location W by disturbance regime, location erth could not be determined using amino acids or lipids. These carbon sources may be of less relevance for discrimination of soil biological activity
specific community can be obtained. The impact on soil WWF B point and soi sample dept. in arid desert soils.
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