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SOIL EROSION RESEARCH IN CANE  FIELDS ON THE WET TROPICAL COAST OF NORTH
EAST QUEENSLAND
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INTRODUCTI  Of4
A  r e s e a r c h  p r o g r a m  w a s i n i t i a t e d  i n  1932  t o  d e v e l o p  a p p r o p r i a t e minimium
t i 1 1 age a n d  h a r v e s t  r e s i d u e  r e t e n t i o n  p r a c t i c e s  t o  r e d u c e  soi 1  e r o s i o n in
sloping canelands. Previous estimates of soil erosion in  the area were as
h i yh a s  380t.::ha  a f t e r  a  m a m m o t h  J a n u a r y  r a i n f a l l  o f  2742mm (Matthews and
Hakepeace 3 1 ‘3 2 1 > till  t methods to combat the problem in north Queens1 and
h av e no t be en I,,.!  i de 1 y ad op  t e d ,

The a. r e a fl a .:. very h i gh  ra.infal  1 C >3000mmiannumZ  ! and steep a n d  b r o k e n
t Cl  p cc  g r 3,  p h y a.nd  the use of cclnven  t i  onal  soi 1 conservation structures is not
of ten acceptable t o  t h e  f a r m e r  b e c a u s e  o f  t h e d i f f i c u l t y  i n  a c h i e v i n g
w o r k a tt  1  e l a y o u t s . I n t h e  abserice  o f  p r o t e c t  i  o n , t h u n d e r s t o r m s  a n d  a
p r o 1 12  n 12  e d we t s e a 5 0 n c a ?i  se iarge e r o s i o n 1 osses in the i n t e n s i v e l y
I: 1-j  1 t i tj a.  t e j 5.0  i 1 5.  ,

Trials were establ  i shed on ccmmerc  i al farms in each  of the mi 11 areas where
5 i g n i f i g a n t .g. r e .a.  5. Q f 5. I-!  g 3. r c ;i  f-1  e i,.rj  e  F e .grown  on slop i ng 1 and. T h i s  was  t o
e n 5.  u  r e a  h i g h  l e v e l  o f  i n t e r e s t  f r o m  l o c a l  f a r m e r s  a n d  t o  f a c i l i t a t e the
e:;  tensi  on of the work in that area,. L?

Th  i 5. paQe!-  ~ummar  i ses t h e  &i 1 e r o s i o n  meas.urements fo r  d i f f e ren t t i 11 age
arl-d  -- p e 5 / diJ  e r~.te-r!-t-i-orI--p-~-~c-t-i-~-Ed.--and  -reports. some pr-e-1  i-m-i-nary--f-i-nd-i-ngs-  --of
n u t r i e n t c 0 n I: e ri  t r a t i o n 5 i  n r ?I  n ilt  f f !cd  a t e r 1 e a v i n g t i-1  e f a r m  p a d d o c k . The
r e 5.1~  1 t .:. 0 f t h e so  i i eros i on research irre c u r r e n t l y  b e i n g  w r i t t e n  f o r
5.i.j  bfn  i .:..g.  i 13rf a 5 a f i n a l  p r o j e c t  r e p o r t  t o  t h e  t~lational S o i l  C o n s e r v a t i o n
P rog ram and  f o r  submi.zsicln  to relevent  s c i e n t i f i c  j o u r n a l s .

METHODS
$cii  1 erosi  on  was.  mea.sured  using a prof  i 1 emeter  CSal  laway and Prove, 19831

1.4  t-1  i c ti enable:. I: h an g e s i  n t he s.o  i ! surfa.ce  to be mon i tored p r i o r t o  a n d
5 1J  Gs 4 8;  IJ  e n t t o  eros.ive  r a i n f a l l e 1.)  e 71  t 5.  , Runoff was measured wi th a system
O$ he i gh?  recorders and data loggers as. i t passed through a 75mm Parshal  1
f 1 ilme , NU  tr  i eri t samp  7 es were co1  1 ec  ted from 1 arge set tl  ing tanks at t ti e
bottom  o f  t h e  pa.ddnck  and  f r om the creek draining the farm, and analysed at
t l-1  e &  1 Pj  S 1 a. tl ct  r a t o r y <R;yle  et  ai  ,,  1881).

RESULTS AND DISCUSSION
Soi  1 Erosion
Soi  1 e r 0 5 i on r a t e s  b e t w e e n 50 an d 5U@  t/ha/yr  w e r e  m e a s u r e d  u n d e r
conven t i .2nal c u l t i v a t i o n  p r a c t i c e s  d e p e n d i n g  o n  t h e  s e v e r i t y  o f t h e  w e t
s e a 5 10  n
occur&  I

t h e  l a n d  s.lope, a n d  t i m e  E.ince  c u l t i v a t i o n  b e f o r e  e r o s i v e  r a i n f a l l
I n  g e n e r a l terms, r.oi  1 10s.~  in the order of 150  t/ha  can be

4 X p  e c t. e d i rl a ri  y ye  ar  , At the 5i  te wh  i ch recorded SOOt./ha/yr, 400 t/ha was
l o s t  i n  t w o  t h u n d e r s t o r m s  i n  O c t o b e r  a n d  N o v e m b e r  1985.  A f u r t he r  100  t/ha

124  a s lost  d u r i n g  t h e  wet s.eason, T h e  r e a s o n  f o r  t h e  h e a v y  t h u n d e r s t o r m
1OSSes  was.  t h a t  i n t e n s i v e  c u l t i v a t i o n  w a s  c a r r i e d  out  p r i o r  to  b o t h  s t o r m s . ,

IJnder zero tilla.ge  a n d  r e s i d u e  r e t e n t i o n  s y s t e m s , ’  s o i l  e r o s i o n  r a t e s  h a v e
been r e d u c e d ! o ! j  0 t .,‘h  a./  y r o r 1 e s s , These much reduced soil erosion rates
r e s u l t e d  p r i m a r i l y  f r o m  t h e  a b s e n c e  o f  tillage, thereby taking advantage of
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t h e  foil c o m p a c t i o n  a s s o c i a t e d  w i t h  h a r v e s t i n g .  o p e r a t i o n s . In addi  t  ion:,
protection was gained from increased levels of ground cover;.
Runof f l I

T o t a l  ,ru’noff  vb’lumes  w e r e  l a r g e l y  u n a f f e c t e d  d u r i n g  w e t  se’ason r a i n f a l l
even t’s,‘; Ai t h e  soil  i,s at, 0~ above .  f i e l d  Gapacity  d u r i n g  niost  o f  t he  we t
‘season, h i g h  ‘intbnsity’rainfall  ‘cauies  over’land  flaow <or  r u n o f f )  ,to, o c c u r
i r+espet  t i’ve of the management practice. M a n a g e m e n t  p r a c t i c e s ,  h o w e v e r

w i l l influence  t h e  s h a p e  o f  t h e  r u n o f f  h.ydrograph  ( F i g u r e ,  1). Response
times f o r  b o t h  t h e  r i s i n g  a n d  f a l l i n g  stage<  o f  ‘ t he  hyd rog raph  have  been
i n c r e a s e d  w i t h  r e s i d u e  r e t e n t i o n  a n d  z e r o  tillage, however peak rates have
b e e n  d e c r e a s e d ,  t h e r e b y  r e d u c i n g  t h e  e r o s i v e  p o t e n t i a l  o f  t h e  r u n o f f  w a t e r ’ .
N u t r i e n t ’  L e v e l s
P r e l i m i n a r y r e s u l t s  i n d i c a t e  t h a t  t o t a l  i n o r g a n i c  n i t r o g e n c o n c e n t r a t i o n s
i n  r u n o f f  w a t e r  f r o m  f a r m  p l o t s  r a n g e  f r o m  8 4  t o  lOOOmg/l.  T o t a l  i n o r g a n i c
phosphorus concentratioris were from 1 .6 to 34mg/l’. C o n c e n t r a t i o n s  o f  totlal
inorganic n i t r o g e n a n d  p h o s p h o r u s  i n  t h e  c r e e k  d r a i n i n g  t h e  ,farm ranged
between 1 4 0  t o  1 5 4 0  a n d  3 . 1  a n d  15.5mg,‘l, r e s p e c t i v e l y . -No a p p a r e n t
differences between management practices were detected. I n t e r p r e t a t i o n  o f
t h i s  i n f o r m a t i o n  must’be  c a r r i e d  o u t  v e r y  c a u t i o u s l y  a s  o n l y  s i n g l e  s a m p l e s
were o b t a i n e d . N o  a n a l y s i s  o f  n u t r i e n t s  i n  b e d  l o a d  s e d i m e n t s  h a s  b e e n
c a r r i e d  o u t .
Adopt i on Rates
Extension a c t i v i t i e s  h a v e concentrated on increased a w a r e n e s s  o f s o i l
erosion r a t e s o c c u r r i n g annual 1 y f r o m  cu,ltiv&ted  canefjelds  a n d  ‘ o n
m a n a g e m e n t  p r a c t i c e s  c a p a p a b l e  o f  r e d u c i n g  t h e s e  r a t e s  s u b s t a n t i a l l y .
A f t e r  f i v e  y e a r s  o f  r e s e a r c h  a n d  e x t e n s i o n  a n d  a s s o c i a t e d i n d u s t r y
o r g a n i s a t i o n e f f o r t s , a n  a d o p t i o n  r a t e  o f  6 0 %  i n  a l l  sloping.caneland  o f
t h e  w e t  t r o p i c s  r e g i o n ,  u s i n g conservation farming techniques, is expected
for ,the 1987-88 *cane season.
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CONCLUSI  GNS
T h e  l a r g e  s o i l  e r o s i o n  r a t e s  <up  t o  SOOt/haJrr)  i n  i n t e n s i v e l y  c u l t i v a t e d
sugar caneland  may be substantially reduced ~~50t/ha/yr~  by adopting’ zero
tillage a n d  r e s i d u e  r e t e n t i o n  p r a c t i c e s . L i t t l e  informat  i o n  i s  a v a i l a b l e

o n n u t r i e n t  l e v e l s  i n  r u n o f f  w a t e r s  l e a v i n g  t h e  f a r m , however  i t  appears
that’  n o ,  a p p a r e n t  c h a n g e  i n  n u t r i e n t  concentrations’will occur w i t h  t h e
adopt i on o f t h e s e  c o n s e r v a t i o n  f a r m i n g  ,practices. D u r i n g  t h e  1 9 8 7 - 8 8
se ason , con’servation  farming practices are expected to be adopted on 60% of
t h e  s l o p i n g  caneland  o n  t h e  w e t  t r o p i c a l  c o a s t .
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