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MNemarodes ate non-segmented worms wpically H-
2 pm o diameter and 053 mmoin length, Moas
attenton i agrculure bas been dirccted towards o
few root-feeding species that are responsible for plant
dhseases, but ecologmsts are more interested In the
diversiey of soil nemarodes and the beneficial role
they play in soil (Yeates and Bongers 19997, A large
varietv of free-living nemamdes funcnon ar several
levels of the soil food web, feeding on bacteria, furi,

protozoa, algae, orher nematodes and a varery of

orther soil orginisms,

Mematodes are important in mineralising, or
releasing, nurients i plant-availsble forms. They are
usetul indicators of soil health because of their
diversity and role in many funcrions ar different levels
of the soil food web (Neher 20013, Another useful
indicator of nuirient wrnover in sail is micrabial
activity, which can be esomared by measuring the
activity of varous soil enzvmes (Nannipien 1994
Sinee little is known about these parameters in soils
that are used for pasture producrion, this paper
reporss preliminary observations on nematode
communities and soil mierobal acoviry in pasture
soils of northern NSW,

Methods

Twenty paddocks on producer’y properties in the
dhstricts of Nundle, Pamworth, Somerton, Maniila,
Barraba, Bingara, Bundarrea, and Armidale were
sampled in spring 2003 us part of asurvey 1o wdentify
soil biological constraints o pasrure production in
northern NSW. Targer species in the survey were
phalars, lucerne and subterrancan dover, with the
latter being sampled 10 borh native and sown
perennial prass pastures. In each paddock, 3 locanons
were selected (~3 by 5 m) and pasture herbage mass
and species composition was estimated from 10
guadrats (4 by 40 cm) using calibrated BOTANAL
procedures. Soll samples were also colleeted e a
depth of 15 em in 25 cores (5 em diameter) at each

lication. Soil samples from indiadual cores ar each
Toeaton were muxed and ulked (with Iarge roots and
stones boing removed) giving o total of 6ff samples
(20 paddaocks by 3 locations): A subsample of 1230
goof fresh soil was ased for nemarode community

analvsis and mdectmine microbial acdvin

Mematodes were eatracted from 200 ml soil samples
vsingr a standard teay exoracoon rechmigue and wital
numbers of free-living nematodes were counted,
Plant-parasitic nematodes were identified w0 penus
level and counted. Samples were processed and stored
for furcher wdennfication. Microbial acovity was
determined by measuring the rate of huvidralvsis of
Huorescein diacetare (FI2A, Schaiirer and Rosswall
1982

Results and Discussion

Numbers of free-living nematodes varied
considerably among the paddocks sampled. Some of
this vananon was probably related o soil wpe, sail
mansiure content and plant health, bur pasture species
also dppeared to have an impact. Numbers of free-
bving nemarodes were generally lower 1 paddocks
sown to lucerne than in those with phalars or
subterrancan clover {Table 1), For phalaris or
subrerranean clover pastures, free-living nemarode
nurnbers were consistently highest for heavy rexurad
pescdsedl wnd red basalr denvee soils sowd af Armidale
fmean values of around 36000 nematodes, 2000 ml
sotl}, compared with lighter textured soils and rhose
at lower elevadons (TBOU nematodes /200 ml soil),

The mest common plant-parasitic nematode was
lesion nematode (Pratpduchne spp.y, which was found
i1 18 of the 20 paddocks. Grenerally populations were
lona, but 5 paddocks and all 3 pasture species had
moderate 1o high nematode populatons 1n some
samples. le is likely that 4 or 5 Prafbnchng specics
were present, with some individual samples
conmaning at Jeast 3 species, Lesion nemartodes are
recogmused pests of some pasture species, and m New
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Talle I, Number of free-living nematades (mean £ standard errorn, n=60) fur 3 pasture rypes sampled in nocthern NSW

it Septernber 2003

Pastare species Mool paddocks

Lucerne
Substerrapein clover i
Phaliriy i

ZL":L]'.'IFI{{, ;.:r{m-‘rh L’{:ﬁp:mscs e f}'ﬁgi‘ﬂﬁ'ﬁ E’H'lSlLI.I‘ES. AT
obmmned when thisnematodes 1 controlled (Cookoand
Yeatgs 1993,

Reset-knot nematode (Meddame spp) was found in
2 paddicks. Ar one site, there was eonsiderable
vatiation in nematode numbers across the paddaock.
Subterrancan clover plants were larer collected From
the location wirth the highest nematode couns and
heavy galling was olserved on some parts of the root
svstem, This nemarode artacks 4 wide range of
pasture species and i an important pest of lucerne
and clovers (Cook aed Yeares 19930, Cyse nemarode
(Heteradera spp.) was assocated with phalaris (1
paddock) and subrerranean clover (2 paddocks).
Further taxonomic work will be needed to 1dennfy
the nematode species invalved, bur it is likely tha
eyst nematode is ceonomically important where it
ocours, severdl ovst nematode species are known
pathogens of pasture prasses and legumes (Cook and
Yeares 1993,

Pin nematode (Parmgydonchas spp.) was common, and
high numbers veeurred in several paddocks. However,
this nemarode 1s usually considered a minor pathogen,
stunt nematodes [Tikncboriynchus spp. and Merlues
spp. o spiral nematodes (Ratyfenchus spp. and
Helicatylenchas spp.) and stubby root nemarodes
{ Paratrichadors spp were found inseveral paddocks,
but numbers were relanvely low and it is unlikely that
they were causing major problems. An unidennfied
nematode found in one paddock requires further
mvestigation, COnly second-srage juveéniles were
recovered from soal, indicating chat the nematode is
probably a sedentary endoparasite and may therefore
be relatvely pathopenic,

Microbial sctivity varied considerably among
paddocks and locatons within paddocks, bur was
generally lowest in paddocks sovn 1o lucerne (Table
1}, Ayrain, for phalaris or subtereanean clover pastures,
microbial activity was highest for heavy rexmured
poddsol and red basalt denved soals south of Armidale
{mean values of around 2.1 pe FDA/g/minute),
compared with lighter textured soils and those ar

N, free-lvingg

riernitodes per 200 ml sl
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lower dlevanons (abour 1.3 pe FIIA g/ minure).

soals with high numbers of Free-living nermstodes
tended e have high micribial activity, bur the
relationship was notstrong (R =0113), Both numbers
of frec-lwing nemarccdes and soil microbial actovigy
were pootly cortelated with herbage mass of the
tarpet species. Interestangly, the biologieal siarus of
soils under lucerne, thar often have a long history of
cropping and disturbance, was poorer than for those
under phafaris or subterrancan clover. Also, in
northern NSW lucerne pastures typically have a
shorrer stand-life igenerlly <6 vears) compared with
generally more persistent phalanis and subrertancan
clover pastures,

These resules indicated that soil biotie conseraine
pasture producton were presentin perennial pastures
in norchern NSYW, Several sires were mitested with
nemarades that are. known pathogens of crop and
pasture plants,

Counts of free-hving nemarodes and measurements
of mucrabaal activiey sugeested that sodl health may
be poor in some pasture soils; parncularly those sown
ey lucerne, Fighe of the 60 samples had very low
microbial acoviy readings (<05 wy FIDA/g/min.)

with most of these paddocks and locanons being on

1

the MNorth-West Slopes on red chromosal and brown
vertosol soils, On the other hand, several paddeocks
had high numbers of free-living nematodes, low
nurmbers of planc-parasitic nematodes and high
micrabial activiry, which suggested reasonably goad
soll health,

Work currently in propress will provide a clearer
picture of the soil health status of pasture soils in
northern NEW The free-living nemarodes found in
each sample will be idennfied, and the indices derived
will provide agood indication of the condinon of
the soil food web (Ferrds ef @ 2001). Bioassavs which
compare plant growth in heated and non-heated soils
are alse being carrted out, and these results should
indicare whether nematodes and other root pathogens
are atfécting pasture production,
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