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grain and mineralisafion, between four
and 24 per cent of the nitrogen available
to the first wheat crop was lost from the
crop root zone by the time the second
wheat crop was sown.

¢ N loss was highest in high N treat-
ments and ranged between two and 51
kg N per hectare.

» But significant losses can occur even
in years with only average levels of fallow
rainfall.

e The fate of the ‘missing’ N is
unknown at this stage but analysis of the
site rainfall records suggests it’s unlikely
that significant denitrification losses
occurred.

o It is likely that the missing N has
either leached below 60 c¢m (and there-
fore will remain unavailable due to sub-
soil constraints) or is present in the 0-60
cm layer in unavailable (non-nitrate)
forms.

Future work

The results of this work will be used to
refine soil N models and this will allow
further analysis of the economic and envi-
ronmental consequences of various N
application strategies.

.. The untiring efforts of Colin and Christine

Thurect of “Talwood Station’ in providing the
site for this trial and carrying out fertiliser
application and planting operations at busy
times are appreciated. Grainco assisted
with protein and moisture measurements.
Roy Bond, Denis Orange and John Lehane
from the Western Farming Systems Project
(Qld) assisted with field operations and
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Spider ballooning in crops:
A web of infrigue

By Sarina Pearce and Myron Zalucki, University of Queensland

piders are usual-
ly the most
abundant group

of predators in grain
crops, yet we know
very little about how
they get into the crop
and their activities
once they are there. A
number of the spider
species present within
a grain crop must
colonise the field at
the beginning of the
season from source
areas such as standing
winter crops, stubble,
fallow fields and natu-
ral vegetation.

three metres per sec-
ond are suitable for
ballooning.

The  ballooning
ability of spiders is
one characteristic
that some believe
permits spider popu-
lations to exist so suc-
cessfully in rapidly-
changing agricultural
ecosystems. It is
thought that this
behaviour can result
in spiders colonising
crops prior to other
predator species.

The abundance of
ballooning  spiders

The methods of
recolonisation include
short-distance walking
movement and poten-
tially  long-distance
aerial dispersal. Aerial
dispersal — known as ballooning — is
practised by the immatures of many spider
species and by the adults in some spider
families.

Ballooning begins by an immature spi-
der climbing to the top of a plant and pro-
ducing a silk thread from the spinnerets at
the end of the abdomen. Wind drag on the
silk thread provides lift and the spider is
passively carried by the air current. We do
not yet know the factors that influence bal-
looning behaviour.

Once a ballooning flight has begun the
direction and speed of movement is gener-
ally dependent on environmental variables.
It has been suggested that clear, sunny
days with light winds of speeds less than

Lycosidae (wolf spider) female with
newly-hatched young on her back. They
will be carried by the mother for several
weeks until they disperse — usudlly by

ballooning. {Photo A. O"Toole.)

can be assessed by a
number of techniques
including sticky traps,
water traps mounted
above the crop, seed-
ed deposition traps
mounted above the crop, mechanical suc-
tion fraps, and nets attached to cars, kites
or aeroplanes.

Overseas studies using these techniques
have shown that the composition of the
ballooning dispersers and ground walking
dispersers is quite distinct. Few studies
have been conducted in Australia to inves-
tigate this important behaviour.

QUESTIONS ANSWERED
We used water traps to answer the fol-
lowing questions:
Is ballooning behaviour an important
method for the colonisation of soybean

fields, and at what rate does this occur?
What is the seasonal pattern of spider

TABLE1: Summary of ballooning spiders caught in different habitat types
Year Total spiders  No. traps Sampling days Mean/m2/day

Soybean 1 2000-01 190 5 103 5.94

Soybean 2 2001-02 547 6 105 13.97

Soybean 3 2001-02 340 ) 91 10.02

Mungbean  2001-02 125 ) 56 5.98

Non crop A 2001-02 312 6 126 6.64

Non crop B 2001-02 341 6 126 7.26

NORTHERN FOCUS

August-September, 2002




INIORTHERN FFOCUS

Water trap used for catching ballooning spiders in a soybean
field ot Gatton. Ground dwelling animals are prevented from
climbing up the post and entering the trap by putting a sficky

substance around the pole. [Photo S. Pearce.)

ballooning in a soybean field and does this
pattern differ in non-crop areas? And,

What are the main groups of spiders
that disperse by ballooning in agricultural
ecosysterns?

Over two seasons water traps (five to six
per site) were erected in soybean fields
along with pitfall traps. Two non-crop
areas (road-side verges), and a single
mungbean field had water traps for com-
parison. Each trap was filled with water
and a small amount of detergent and
checked weekly. All the spiders found were
removed and placed in 80 per cent ethanol
before being identified.

BALLOONING RATE
The rate of spider ballooning recorded
was generally higher in the soybean fields
than in the other habitats (Table 1). The
greatest ballooning rate was recorded in a

soybean field with an average of 13.97 spi-
ders caught per square metre per day. If
we assume that this figure is an estimate of
spiders ballooning into the field from an
external source area, this represents an
influx into the soybean field of 768,350
spiders per day. This figure more likely
includes spiders ballooning out of the field
and spiders moving within the field.

SEASONAL PATTERNS

As the season progressed the numbers
of ballooning spiders caught in the water
traps generally increased (Figure 1). There
was a distinct wave-pattern in which the
peaks in abundance corresponded to
reproductive periods of different spider
groups. The numbers caught in the mung-
bean field was less than that in the soybean
fields but similar to that found in the non-

traps in different habitats

FIGURE 1: Seasonal pattern in ballooning spiders caught in water
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Water trap in a grassy roadside (non-crop area) at Gatton.
(Photo S. Pearce.)

crop areas. The two non-crop areas dis-
played a wave-pattern but the numbers
were much lower than in the soybean
fields. This result suggests that soybean
fields are good environments for these spi-
ders to reproduce.

COMPOSITION OF
BALLOONING FAUNA

Spider families can be grouped according
to the hunting strategies they utilise to cap-
ture prey. One of the most obvious differ-
ences is between spiders that build webs (for
example Araneidae, orbweavers) and those
that rely on actively hunting down their prey
{for example Lycosidae, wolf spiders).

Spiders are considered generalist preda-
tors. But the hunting strategies each
species employs will influence what prey
types that are able to capture.

For example heliothis larvae will not
often be caught in orb webs but the adult
flying moths will be.

The spiders caught in the water traps
and pitfall traps in a single soybean field
were classified by their hunting strategies
(Figure 2). The water traps mostly caught
web building spiders (Linyphiidae and
Araneidae).

The ground running spiders (mostly
from the Lycosidae family) were also com-
mon in the water fraps. In comparison the
pitfall traps contained mostly ground run-
ners (from Lycosidae and Zodariidae fami-
lies). No orb weaving spiders were caught
in the pitfall traps. _
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