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These preliminary studies examined the microlsal
hiomass O and labale Cosmaras of soils at Susiinable
Crrawing Svstems: (SG5) sites in norchern NS At
cach sire arcas with contrasting ground cover and
herbage mass levels were examined, XMoo such data
lave been previeusly reported for grazed pastures
om the North-West Slopes of NSW, The aim of these
preliminary studics was to examine. the. hypothesss
thar either soil miceohbial iomass O or ibile ©C mav
be useful surrogates for soil health, by :111-.1|_;':-:i11g
samples from areas with differenr ground cover/
herbage mass levels and soil depths: Further the dara
were used to determine if 4 U-5cm sampling protocol
was apprapriate for the main 5G5S studics, Measn
springe values cach year were reported for differcns
prazing rrearments at the Manilla and Barraba sires
lodge et ad 200034, # and more deealed resalrs will
be presented in & subsequent paper,

Methods

[Iata were colleered from 3 field sites on commercial
properties; a fertilised Sirosa phalaris-subrerrancan
clover (6 km north-west of Nundle), a redgrass:
wiregrass-hlucy rassswallaby griss native pasture (13
ki south-west of Manilla), and a redgrassowallaby
grass pasture (20 km south-east of Barraba), Sires
wirie sampled 1o spring 1997, after-plotswere allocated
to treatments, bur before grazing rrearments were
inposed, Henee, the focus for this preliminary study
was the effect of soil depth and herbage mass/ ground
cover on soil microbial binmass C or labile C, rather
than the effeer of treaments,

Ar cach site, 2guadrars (40 by Hbem) in each of the
proposed treatment plots in 2 replicates (8, 10 and
10 plots ar the Nundle, Barraba and Manilla sites,
respeenvely) were visually assessed as having either
high ground cover and herbage mass (H quadrars)
or low ground eover and herbage mass (L quadrars).
Seils were sampled (5 em diameter core) from the
ceatre of cach quadear ac deprhs of 02235 cmy 253
ey, 5-100com and 10-200em, giving a total of 224 soil
samples. At the phalans-subterranean clover site, L
gundrars had a mean ground cover of #1% and
herboyre mass = 1500 ke DM/ ha, while H quadrars
b 10084 prownd cover and herbagee mass =3500 kg
DM hae For the Manilla natve pasture, Loguadrits
had a mean basal cover of 21% and <1300 kg DN/
ha, and H quadrats had a mean basal cover of 1D,
and =35000 kg 1DM/ha. At the Barraba native pastare
site, Loand H quadrats had the same herbage mass
levels as those ar the Manilla site, and mean ground

cower levels for Loand H quadrats were 33 and 94%,
respectively,

Fesr each site, soils from each depth were mixed and
bulked to pgive 8 samples per site (le 2 levels of
herbage mass/ground cover (Loand H), and 4 soil
depths), so no deriled smansneal analvses were
undermaken,

Sl samples were sieved (<02 em) to remove plant
material, roots, large invertehrate animals and pravel
and then sub-divided into 2 egual poruons: One
portion was analvsed for micrebial omass © and
nitrigen (M) basad on ainhydrin-reacnve N in
extracts (L3 M K S0 of chlorotorm tumigated sl
cavmaro and Ladd 19885 the ocher weas aie dried,
ground (002 em) and analysed for ol organic ©
and lalule € (Blae o ad 19955,

Values were also caleulated for carbon (CLLosample
toal O/ reference total ) and lability indices (L,
lahility of Cin sample/labiling of reference €) and a
carbon management indes (ONT CT s L T00) using
the methods outlined by Blair o wf (1995), with the
mcan value for all sites and depths being the reference
value: A microbial guodent (microbial biomass € as
a proportion of roral organic C) was also caleulaced.

Results

Bath nuerobial biomass C {mg/g soil) and labile C
(g /e soil) were highest in the 0-25 cm soll Byet
and wnded to decline as soil deprh increased (Table
11, Values also tended 10 be hugher for the high ground
cover/ herbage mass sites compared with those for
low ground cover /herbage mass, but resulrs were not
consistent (Tablel). For all data (sites and depths)
microbial omass © and lalale © were reasonably
well correlared (=089, p=24).

Toral microbial biomass and labie O levels (0-20em,
Table 1) were abwavs lonwer for the Lo rround cover/
herbage tass sites compared with those sath high
ground cover/herbage mass, About 30% of the romal
(=20 con) microbial biomass © and labile Cwas ata
depth of (-5 e, When averaged over all sites and
depths, mean microbial biomass Cowas 11.6% of
labile €0 (Table 1), and labile € was abour 20% of
total soil orgamic €, so that the mean microbial
quaotient was around 2.3%, Values for the microbial
quatient (lara nor presented) were within a reladvely
narresy range of 1.3 w 3.8% and generally did not
teflect eicher differences among depths or berween
L and H quadrars.
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Tuble 1. Microbial biomass C (mg /100 g soil) and labile C {mg/ 100 ¢ soil) values for 3 5GS pasture sites with low (L)
and high (H} ground cover/herbage mass for 4 soil deprhs and ol values (220 cm), sanpled in spring 1997
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The €1 and LI {Table 2) reflected changes o the
tricrobial biomass © and labale © values for depths
and low and high ground cover/herbage mass,
However, calculation of o CMI (Table 2 mdicaced
clear differences among soil deprhs and berween high
and low ground cover/herbage mass quadrats,

Discussion

Blair o af (1995) reported that labile Cwas a sensitve
indicator of € dynamics for cropping soils, Results
from the carrent studies supported its potential use;
along with the CMI, for montonag the cffecs of
different management pracices on sail health in
grazed sown and native grass-based pastures,
Stmilarly, microbal homass Cowhich s a component
af labile € (compnising 6.1 1w 20.8% of labile (7 in
these studies) and has a rapid turnover rate, also
appeared o be sensitive to changes related o both
managrement (reflected by pround eover and herbage
miass) and soil sampling depth.

Labile € values obtained in the current snudy were
similar to those reported by Blair o of (1995) for
grazed pastures and cropped lands in northern NSW,
and microbial biomass C levels were comparable with
those reported for arable and cropped soils (Dalal
1998, bt lower than those For forest soils,

Cost of sample analvses for both measures were
compratable (~330 per sample) and processing was
through laboratones experienced in these analvses,
A shghr disadvantage of the microbial biomass €
maethod was ies longer sample processing time,
because of the [0-day incubaton period required for
the sails. Advantages of the labile € method were
thar estimates of total orranie Cwere also obtamed
and that the development of a CMI accounted for
both the rotal size of the C pool and it twrnover
rare (asestmated by 15 labilin).

These prelimmary results indicated that both
micrnbial biomass C and labile C were promising,
potentially useful indicators of the cffecrs of
management on soil health i grazed sown and native
grass pastures in northern NSW. Soils were sampled
in & range of treatments from spring 1997 to spring
2001 and aralysed for both microbial homass C and
labtle €, as part of the SGS grazing studies on the
MNorth-West Slopes of NSW.
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Table 2. Carban, Lability and Ciarbon Management Indices for 3 SGS pasture sites with low (L) and high (H) ground
cover/ herhage mass for 4 soil depehs, sampled in spring 1997
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