
Tiny termite gives life to the
 
desert
 

A species of termite which tunnels 
beneath the ground could be the answer to 
environmental problems associated with 
strip mining in arid regions. 

In strip mining of coal, up to 16 metres of 
soil and rock may have to be removed from 
the surface to reveal the coal seam beneath. 

Reclamation of this land is often difficult. 
unrel iable and costly in terms of water and 
energy . 

Most reclamation techniques are based on 
the re-establishment of native plant species 
on the restored soil, but in areas of low rain­
fall the plants may need extra watering and 
fertilisers if the y are to survive . 

In an attempt to reduce the costs of 
reclama tion , scientists are investigating the 
use of ·certain bacteria. fungi and soil 
organisms which fertilise and aerate the soil. 
but are usually missing in mine spoils. 

The most prom ising of these organisms is 
" the earthworm of the desert." the subterra­
nean termite, says Dr George Ettershank. a 
senior lecturer in the Monash zoology depart­
ment who recently returned from the United 
States . where he spent two years studying 
the problem. 

Litter 
The desert term ite . a different species but 

similar in appearance to the mound-building 
termite of northern Australia. tunnels in the 
ground and lives on litter. Researchers even 
found that toilet rolls and old newspapers are 
speci al delica cies for the tiny tunneller. 

Early in 1977 Ettershank and co lleagues 
at the New Mexico State University at Las 
Cruces set up a five-year resear ch program. 
funded by more than $300.000 from The 
National Science Foundation. to study the 
ro le of the termite and ot her litter consumers 
in a desert ecosystem. 

The research, which is sti ll go ing on. is be­
109 conducted at the university's experimen­
tal ranch in desert country about 40km from 
Las Cruces . 

As part of the program. Ettershank studied 
the term ite's feeding behaviour, its nitrogen. 
fixing properties and the chemical composi­
tion of the desert soi l. 

" Nobody was sure what really limits plant 
growth in these desert regions apart from 
water." Ettershank says. " M ost of the plants 
are adapted to low levels of water. and we 
know from soil analysis that there is plenty of 
phosphorous and potassium in desert soil. 
The missing ingredient appears to be 
nitrogen. Desert soil is low In nit rogen ." 

Ettershank and his colleagues conducted a 
ser ies of controlled experiments whi ch 
Show ed that the addition of nitrogen to the 
soil increased plant growth in these desert 
regions. 

And it turned out that the most valuable 
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sources of nitrogen in the desert were the 
termites and other soil organisms wh ich are 
very effi cient nitrogen fixers. 

" Termites chew on straight sta rch and 
lignin: Ettershank says. " They are able with 
the help of organisms in the ir gut to digest 
cellulose. They can degrade a volume of 
w ood in 24 hours that would take the dry rot 
fungu s 2 70 days. 

"They can be reared in the laboratory on 
filter paper which contains practically no 
nitrogen at all. Yet their bodies contain as 
much as 40 per cent protein. 

" They take the nitrogen from the air . And 
thi s nitrogen really does come from thin air! 
There are micro-organ isms in the gut which 
happily fix nitrogen for them : ' 

The nitrogen is returned to the soil when 
the termites die, and in faecal material. which 
they use to cement their tunnels. 

The next step was to study the termite 's 
feeding hab its to determine whether it was 
feasibl e to use it as a "fertil iser factory" for 
nitrogen -deficient desert sailor mine spoils. 

Did it feed on buried litter? Would it feed 
from surface litter? If so. was it attracted to 
the litter by moisture. temperature. chemical 
exudates, or was its food gathering simply 
random behaviour? 

These were questions that had to be 
answered. 

Etter shank and his colleagues answered 
the frrst question by placing food baits (old 
newspapers tied up with w ire) below ground 
and on the surface. 

The termites hardly touched the buried 
baits, They qui ckly drilled their way to the 
surface caches. 

They answered the second question ­
how do termites find the litter on the surface 
- by a series of experiments repeated man y 
times. 

They laid out four cowpads (cowdung) on 
the surface Alongside. about one metre 
away. they placed a strip of polyethylene film 
just below the soil surface. and a similar dis­
tance aw ay another strip with four cowpads 
on It 

If the termite's food-seeking behaviour 
was purely random . they argued . the attack 
on the polyethylene film. with or w ithout 
cowpads, should be random. 

If the termites were attra cted by 
chemicals being released from the food 
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When the as tronauts landed on the moon a ll 
the y co uld see of activi t y on Earth was th e 
smoke p lume from the Four Corners Power 
Plant. New Mex ico (le ft ). Air pollut ion there has 
since been redu ced but tne de ser t remains. The 
dese rt termit e (above) cou ld regenera te lan d 
suc h as th is. 

sources . they should eat more of the cow­
pads on the ir own than of the cowpads on 
the film. The same reasoning applies to 
moi sture as the source of attraction - the 
unshielded cowpads would be preferred 
because the polyethylene film would. • 
some extent. prevent mo isture seepage . 

If the temperature was the determinant. 
the extent of attack on both cowpads alone 
and cowpads on film should be about the 
same because each would have a similar in­
sulat ing effect on the soil below. 

This is, in fact, what happened. Ettershank 
Says. There was no difference. and the fact 
that the pattern of holes was directed 
towards the edge of the cowpad where there 
was a sharp temperature change reinforced 
the view that the termites w ere attracted by 
heat . 

Random search 

" Cow pads are big insulating pads sitting 
on the surface:' Ettershank says. 

To rule out further the possibility that a 
termite found the pads by random search and 
then " recruited" other termites (a common 
behaviour pattern in insects), he repeated the 
experiment. this time using artificial cowpa 
as well as real ones . 

The artificial cowpads were made from 
polyurethane foam and aluminium foil. As 
they are chem ically inert. they could not 
provide any cues for the termites apart from 
their insulating effect. 

The pattern of attack was the same as 
with genu ine cowpads. The termite apparent­
ly detected " temperature anomalies." 

Ettershank says the research is still in its 
early stages but it seems clear even now that 
the best way of reclaiming strip mining land 
is to Introduce colonies of termites and other 
soil organisms. 

The land should previously be contour 
ploughed and organic matter dumped in the 
fur rows to provide food for the termites and 
other decomposers. which would convert the 
arid. crushed rock and raw litter to good soil. 

"This is be ing done in the New Mexico ex­
perim ent but it w ill be some years before 
ther e are conclusive results." he says. 

He plans to do similar research with Dr 
John French. of CSIRO's Divi sion of Forest 
Products. 
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