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SOIL EROSION RESEARCH IN CANE FIELDS ON THE WET TROPICAL COAST OF NORTH
EAST QUEENSLAND

B.G. Prove

QDPI, Soil Conservation Research Branch, P.0.Box 20, South Johnstone,
Q1d.485%,

INTRODUCTI ON

A research program was initiated in 1%82 to develop appropriate minimium
tillage and harvest residue retention practices to reduce soi 1 erosion in
sloping canelands. Previous estimates of soil erosion in the area were as
high as 320t ha after a mammoth January rainfall of 2742mm (Matthews and
Hakepeace , {781} but methods to combat the problem in north Queensl and
have not beenwidely adapted,

The area has very hi gh rainfal 1 (>3000mm/annum? , and steep and broken
topography  and the use of cenven t i onal soi 1 conservation structures is not
of ten acceptable to the farmer because of the difficulty in achieving
workakle layouts. In the absence of protect i on, thunderstorms and a
prolanged wet seas0On cawuse Jarge erosion losses in the intensively
cultivated sajls,

Trials were 2stabl i shed on commerc i al farms in each of the mi 11 areas where
S5ignifigant areszs of sugar cane were grown on slop i ng 1 and. This wWas to
enzure a high level of interest from local farmers and to facilitate the
ex tenct on of the work in that area,.

Thiz papsr summar i ses the sci | erosion measurements for different till age
and - residue  retention—practices-and -reports. some prel iminary-findings- --of

nutrient  caoncentrations  in runcff water leaying the farm paddock.  The
resulis O0f the =o i i eros i on research are currently being written for
submiz=ion a s a final project report to the HNaticnal Soil Conservation

Program and for submission to relevent scientific journals.

METHODS

Sail  erosi on waz measured using a gprof i 1 emeter (Sal laway and Prove, 1983
which enables changesin the soi! surface to be moni tored prior to and
subsequent to erosive rainfall swenis, Runoff was measured wi th a system
of he i ght recorders and data loggers as. i t passed through a 75mm Parshall
flume, Mutrient =amples were ¢ol 1 ec ted from 1 arge set tl ing tanks at ttie

bottom of the paddock and from the creek draining the farm, and analysed at

>

the ATHMS Tabgratory (Ryle et al +, 17517,

RESULTS AND DISCUSSION

Soi 1 Erosion

So0il erOzion rates between 50 and 500 tfhasyr were measured under
conventianal  cultivation practices depending on the severity of the wet
Skasmn, the land s=lope, and time since cultivation before erosive rainfall
occurred, In general terms, <cci 1 loss in the order of {50 t/ha can be
expected in any vear, At the =i te wh i ch recorded S500t/ha/yr, 400 tha was
lost in two thunderstorms in October and November {9285, & further 100 t-ha
Wwas lostduring the wet zegson, The reason for the heavy thunderstorm
losses was that intensive cultivation was carried gut prior to both storms.,

Under zero tillage and residue retention systems,’ soil erosion rates have
been reduced ta 50 t/has¥r Or less, These much reduced soil erosion rates
resulted primarily from the absence of tillage, thereby taking advantage of
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the socil compaction associated with harvesting. operations. In addi t ion:,
protection was gained from increased Ilevels of ground cover;.
Runoff )

Total ,r-u‘rn:rf-F v'c?lum‘es were largely unaffected during wet season rainfall
even t's; As t he soilis at,or above, field capacity during most of the wet
‘season, high intensity rainfall causes overland flow {or runoff) to: occur
irrespective of the management practice. Management practices, however
will influence the shape of the runoff hydrograph (Figure, 1), Response
times for both the rising and falling stages of ‘the hydrograph have been
increased with residue retention and zero tillage, however peak rates have
been decreased, thereby reducing the erosive potential of the runoff water’.
Nutrient’ Levels

Preliminary results indicate that total inorganic nitrogen concentrations
in runoff water from farm plots range from 84 to 1000mg/1. Total inorganic
phosphorus concentratioris were from 1 .é to 34mg’/l. Concentrations of total
inorganic nitrogen and phosphorus in the creek draining the farm ranged
between 140 to 1540 and 3.1 and 15.5mg’1, respectively. -No apparent
differences between management practices were detected. Interpretation of
this information must he carried out very cautiously as only single samples
were obtained. No analysis of nutrients in bed load sediments has been
carried out.

Adopt i on Rates

Extension activities have concentrated on increased awareness of s o i |
erosion rates occurring annuall ¥y from cultivated canefields and ‘on
management practices capapable of reducing these rates substantially.
After five years of research and extension and associated industry
organisation efforts, an adoption rate of 60% in all sloping caneland of
the wet tropics region, using conservation farming techniques, is expected
for the 1987-88 *cane season.
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CONCLUSIONS

The large soil erosion rates f{up to 300t/hasyr) in intensively cultivated
sugar caneland may be substantially reduced ©<{530t/ha‘yr) by adopting’ zero
tillage and residue retention practices. Little informat ion is available
n nutrient levels in runoff waters leaving the farm, however it appears
that no, apparent change in nutrient concentrations will occur with the
adoption of these conservation farming practices. During the 1987-88
se ason, conservation farming practices are expected to be adopted on 60% of
the sloping caneland on the wet tropical coast.
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