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Barthworms are major consumers of dead and

decennpusingg crpanie marrer, and derive much of

their nurninon from bacteria and fung thar grow on
these marerials: They fragment orgamc matrer, make
major contabutions w reevelng nuttients and can
dramancally alter soil structure, water movemens,
nutrieit dynamies, und plantgrowth (Edwards 20000,

While carthworms are not essennal rooall healthy saoil
systemis their presence 15 usually an indicitor of a
healehy system, Since they are readily recognised by
producers and relagvely casy to sample, they may also
provide o puide o soil biological activity, Fow data
on earthworm numbers have been reporred for
pastuees 0 Ausstralia (e Baker ofwd 1992 White «f
el 20000 and there are fow reports for likely numbers
in northern Wew South Wles (eg. Lobey de Bruyn
and King 1995; Lobry de Bruyn and Po 20000, Nuo
data have been pablished for natve and sown pastures
o the Neorth-West Slopes of New Sourh Wales,

Methods

Data collecton was undertaken as part of the
Sustamnable Grazing Svstems (5GS) program and full
site and treatment descripnons were reporeed by
Lodge stal (2003, 5 0. Soils were sampled dt cach
of 3 field sites on producer’s propertes ar Nundle,
Manills and Bareaba, NSW. At the Nundle site, (sown,
fernlised Sirosa phalaris-subrerranean clover pastard),
sampled plots had been continuously grazed sinee
spring 1997 at dicher 123 or 6.1 sheep/ha. The other
2 sites were native grass pastures, a redpgrass
wiregrass-bluegrass-wallaby grass pasrure ar Manilla,
and a redgrass-wallabs grass pasture at Barraba, For
the nanve grass pastures, samples were collected from
untertlised plots, contnuously prazed since spring
L9977 (3.1 and 4 sheep/ha ar thie Manilla and Barraba
sites, respectvely), and fertilised plos oversown with
subrerranean eclover and contnuously grazed at 9.2-
10.8 Shc'::pfhzl ihlasnilla), ord sheep/ha (Barraba),

Soils at the sown pasture site were predominantdy
brown chromosols and podsols, while ar the Mamlla

site they were red chromosals and brown vermosols,
with a red chromosol ar the Bareaba sire. Both ol
trpes weresampled a1 the Manilla site: To determine
earthworm numbers; soil sumples were collecred 1n
Augrust and Seprember 2000, after sufficient raindail
ti ensure adequate moisture 1o the top 20 cm of the
soil profile. Soilswere excavared o adepth of 10om
i 2 quadrats (20 by 40 co) in 2 replicates of 2
contrasting reearments at vach site desenibed above
aned in Table 1. For cach quadiar, carthworm numbers
were counted, with earthworm liveweight also
derermined and specics identified. Data tor
earthworm numbers were also presenred by Lodge
et ale (20038, ¢ as pare of @ sustamability indes for
petennial pasiures,

Results

For the phalarss-subterranean clover pasture,
carthworm numbers in the wop 1 em were around
200 per mo (Table 1) and did nor differ markedly
between the 2 stocking rates. Farthworm numbers
ar-borh marive grass siwes were highest for plots on
the red chromosaol sodl thar had fertiliser and
subtereanean glover ﬂg}phctl (st value 94 per me,
Table 1), and abour 5 rimes the numbers in
unfertilised plots. Fernliser applicanon and sowing
subrerrancan clover had no marked effect on
earthworm numbers for plots on the brown vertosol
(mean value & per mo, Tahle 1).

Table L. Mean earthworm mumber (per m?, 0-10 cm) +

stancard error for sown and dative pastures in contrasting
ereatments sampled in August-Seprember 2000

Frarthwmrm number (per m?

Sire and soil chiractenstics  Treatmens | Treazmenr 2

Mg puaiinits

Nundle

68 rhep/be 123
07+ 51

sheefty fi
Broaa'ny clarermrinsol MR 35

Nutive sl poectured Tt ghaze.

N ferttliner

rebiervansan chver

Manillz - Bed chrovnnsol 416 ol I
Manilla - Brown vestasal b+ 1.4 (L
Barraha - Red chromosn) a+33 108+ 5.0
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Discussion

In rhese studies, earthworm numbers were muarkedly
influenced by pasture wpe (sown s native grass),
the applicaten of superphosphate and the
oversowing of subterranean clover in nanve pastures
o s ted chromosol soil, and by soil type at the Manilla
nanve pasture site. Nooeffect of stocking rate on
carthworm ahundance was evident ar the sown
pasture site at Nundle,

The majority of earthworms at all sites were
Npenceriella sracleayi {a native species) with some
Aporrectodea trapegeider (an introduced species) present
in sown pasture samples. Interestingly, caleulations
of garthworm liveweights/ ha, would ghve equivalent
sheep stocking mtes (based on a 45 kg sheep) of 4-
11 sheep/ha at the sown pasturce site, (015 to L8
sheep/ha at the Manilla native pasture site, and 1.7
tin 43 sheepha at the Barrabs site

Farthworm numbers tor the different pascure (ypes
o the Morth-West Slopes of NSW were similar to
those reported for grazed and ungrazed pastures and
shelter beles on the Northern Tablelainds of NSW
(=T0-80 per m” in August-Seprember, Lobry de
Bruvriand King 1995; Lobry de Bruvoand Pa 20008,
and forsown pastures at Book Book i spring (White
et al 20000, However, the values from the current
stedies were below the maximum levels measered m
southern pasture svseems (up to 300 carthworms/
m?) by Baker o wf (1992), where soils may have
consistently higher water contents in winter and early
spring.

l.ow garthworm numbers in the hrown vertosol at
the Manilli native pasture site, probably reflecred the
mcnsture charactensacs of this seil type sinee Lobry
de Bruyn and King (1995 repotted a posinve
associaton berween earthworm abundance and 2oil
morsture. In examimng differences between the 2 soil
types a4t the Manilla sire, Murphv and Lasdge (2001
noted that pastures responded more rapidly afrer
rainfall and growth raws were generally higher on
the red chromosol, while responses were slower and
less on the brown vertosol, Also, calculations [rom
field csomares (Murphy and Lodge 2000 indieated
thar for 0-30 em depth the brown sorl had 30% less
plant available water than the red chromesol. Lower
grometh rates on the brown soil may have also resulted
in less litter accumulzation and the dier hrown sail
miay have been less favourable for earthworims
compired with the red soil,
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