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I t  i s  widely acknowledged that
the appl icat ion of  phosphorus-
based fer t i l izers  to  crops and
pastures  contr ibutes  to  the  export
of  phosphorus from fert i l ized
fie lds  to  waterways.   The
resul t ing ra ised levels  of
phosphorus in  waterways can
have detr imental  effects ,
including algal  blooms that  can
compromise water  resources  and
wetland ecology.

Given the ser ious impacts  of
phosphorus in  our  waterways,
i t  i s  important  to  unders tand
when,  where and what  phosphate
fert i l izer applications most
ser iously affect  the export  of
phosphorus to  waterways.
Studies  have shown that  different
fer t i l izers  contr ibute various
quant i t ies  of  phosphorus to
waterways.   Similarly,  increasing
time between ferti l izer application
and irr igat ion or  rainfal l  can
decrease the amount  of
phosphorus exported.

A recent  s tudy,  publ ished in
the Austral ian Journal  of  Soi l
Research by Nash et  al  (2004)
examined phosphorus export  from
pasturelands in  South Eastern
Austral ia .  The most  commonly
used phosphate  fer t i l izers  in  these
regions are DAP  (diammonium
phosphate) ,  a  form of fert i l izer  in
which phosphorus dissolves  more
quickly,  and SSP (single
superphosphate) ,  which has  a
s lower  dissolut ion rate .

In  their  recent  s tudy,  Nash et
al  (2004) invest igated the

relat ionship between phosphorus
exports  f rom SSP and DAP due to
overland flow from border
i r r igat ion  as  opposed to  natural
rainfall .    DAP and SSP were
appl ied independent ly  to  both
irr igated and rain-fed pastures
and phosphorus exports  were
measured for  both types of
fer t i l izer.   Interest ing,  the authors
found that  ra infal l  and i r r igat ion
affected the export  of  phosphorus
differently  for  the two commonly
used fert i l izers.  While DAP
contr ibuted more dissolved
phosphorus than SSP in  the
rain-fed scenario,  under i rr igat ion,
SSP exported more phosphorus
than DAP.

Why should border  i r r igat ion
and natural  rainfal l  have different
affects  on two commonly used
ferti l izers? Nash et al  (2004)
propose that  the  differ ing
dissolut ion rates  of  the two
fert i l izers,  in combination with the
moisture  content  and inf i l t ra t ion
character is t ics  of  the  soi l  pr ior  to
the f low event ,  contr ibute  to  these
disparate  resul ts .

For the rainfal l  scenario,
soi l  was already moist  from
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Welcome to  the f i rs t  edi t ion of
the Austral ian Soil  Club
newsletter for 2005/2006.

Firs t ly,  thank-you to al l
those who renewed their
subscr ipt ions  and cont inue to
support  our  soi l  science  work.
Your subscription will  remain
current  to 30 June 2006.

We have made some changes
over  the  past  year  and are
pleased to  announce that  we
have a  new par tner  to  take us
forward.  The Regional  Inst i tute
Ltd is  a  not-for-prof i t  group
working with scient is ts ,
extension off icers  and
organisat ions  to  make research
accessible  to  farmers  and other
land managers .  I t  i s  a l ready one
of  Austral ia’s  largest  providers
of  onl ine information to  the
agricultural  community via i ts
website www.regional.org.au.

The Regional  Inst i tute  wil l  be
partner ing with ASC to bui ld
our  onl ine resources  for
subscribers  a t  www.soi l .org.au.
We look forward to  shar ing
research information as  well  as
pract ical  knowledge about  soi l
biology with farmers
across  Austra l ia .

Contact:
Professor  Lyn Abbott
Head ,  School  of  Earth and
Geographical  Sciences
The Univers i ty  of  Western
Austral ia

Email:
labbot t@cyllene.uwa.edu.au
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previous i r r igat ion.   As such,
there was l imited infi l trat ion of
water  into the soi l  and l imited
opportuni ty  for  soi l  to  remove
phosphorus.  Nash et  a l  (2004)
suggest  that  the more soluble
DAP quickly dissolved to  export
more phosphorus than
SSP.

By way of  contrast ,  in
South Eastern Austral ia ,
pastures  are  only
irr igated when there  is  a
soi l  moisture defici t  of  a t
least  40mm.  Thus,  in the
irr igat ion  scenario,  the
quickly available
phosphorus from DAP
immediately infiltrated
the soi l ,  ins tead of
contr ibut ing to  run-off .
By the t ime phosphorus
from SSP became
available,  however,  soil
moisture  content  had r isen and
inf i l t ra t ion ra tes  had dropped
significantly.

Phosphorus from SSP,
therefore,  was less  l ikely to
infi l trate the soil ,  and more l ikely
to contr ibute  to  export  through
overland flow.

The f indings of  this  experiment
clear ly  demonstrate  that
phosphorus export  is  dependent
on a  mult i tude of  s i te-specif ic

variables.   While Nash et  al  (2004)
warn that  i t  i s  premature  to
extrapolate legislat ive instruments
on the basis  of  the  s i te-specif ic
resul ts  f rom a f ie ld  s tudy,  there
are  several  mat ters  of
considerat ion for  land managers

want ing to  reduce the impacts  of
fert i l izer on waterways.   In
part icular,  the authors  maintain
that ,  in  ra in-fed pastures ,  up to
25% reduct ion in  phosphorus
exports  could be achieved by
applying fert i l izer  during dry
seasons,  avoiding the appl icat ion
of  the rapidly dissolving DAP to
soi l  wi th  a  high moisture  content ,
and thus avoiding exports  of
phosphorus by overland f low.

from page 1
For i r r igated areas ,  Nash et  a l

(2004)  suggest  that  the  exclusive
use of  DAP could s ignif icant ly
reduce the export  of  phosphorus
by overland f low.   In  addi t ion,
the authors  suggest  that  30-50%
reduct ion in  phosphorus exports

could be achieved by
maximising time between
fert i l izer application and
irrigation.

While  the resul ts  of
s tudies  l ike  the one
considered here  can
provide guidance for  land
managers ,  these s tudies
also emphasise  the complex
interact ions  between
phosphorus -based
fert i l izers,  soil  and water
systems.   I t  i s  important
to  consider  the many
si te-specif ic  var iables
that  might  inf luence

phosphorus exports .

I t  i s  c lear  that  fur ther  research
is  necessary to  help land managers
optimise their  production,  while
simultaneously maintaining the
heal th  of  waterways in
agricultural  regions.

A d a p t e d  f r o m  D .  N a s h  e t  a l .
( 2 0 0 4 )  ‘ A  f i e l d  s t u d y  o f
p h o s p h o r u s  m o b i l i s a t i o n
f r o m  c o m m e r c i a l  f e r t i l i s e r s ’ ,
A u s t r a l i a n  J o u r n a l  o f  S o i l
R e s e a r c h :  4 2 , 3 1 3 - 3 2 0 .

H o w  D o e s  E u t r o p h i c a t i o n  O c c u r ?

Eutrophicat ion is  a  process  that  occurs  when nutr ients  gradual ly  enr ich waterways.  Although
eutrophicat ion is  natural ly  occurr ing,  the  use of  phosphate  fer t i l izer  can accelerate  the  process
through export  of  phosphorus  from farms to  waterways.

When nutr ient  levels  in  waterways increase,  the  growth of  aquat ic  plants ,  including phytoplankton,  a lso
increases .   Dramatic  growth in  phytoplankton levels  is  cal led an algal  bloom.  Algal  blooms can have ser ious
implicat ions:  increased algae levels  can increase sediment  formation to  the extent  that  water  channels  may be
blocked and can decrease oxygen levels  to  the extent  that  f ish may not  survive.

All  of  these consequences of  eutrophicat ion can lead to  secondary affects ,  inf luencing the ent i re  wet land
ecosystem, and compromising our  water  resources .

R .  W h i t e  ( 1 9 7 9 )  I n t r o d u c t i o n  t o  t h e  P r i n c i p l e s  a n d  P r a c t i c e  o f  S o i l  S c i e n c e  ( B l a c k w e l l  S c i e n t i f i c
P u b l i c a t i o n s :  O x f o r d ,  L o n d o n ,  E d i n b u r g h ,  M e l b o u r n e ) .
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The sect ion cal led ‘My Dirt’
features  the Kojonup Soi ls  Centre ,
a  regional  soi ls  group based
in South West  WA, at
www.soil .org.au/wa/kojonup.  We
are seeking to  grow this  sect ion of
the websi te  to  include regional
soi ls  groups from around
Austral ia ,  who can al l  have their
own space within the ASC
community.

You will  notice a l ink
on the websi te  to
www.soilhealth.com. This
is  Prof .  Lyn Abbott ’s  new websi te
and contains  valuable  information
about  soi l  biological  processes .
The websi te  wil l  be  used to  launch
her  much ant ic ipated book,  “Soi ls
are  Alive”,  a t  the  beginning
of 2006.

Invitation to register

As subscr ibers  to  ASC we invi te
you to  regis ter  on the websi te  (see
below) to  enable  us  to
communicate  with you about
conferences,  workshops or  new
research information.  Registrat ion
wil l  a lso a l low you to  feedback to
us the issues  or  topics  that  you

would l ike information about  and
to contr ibute  ar t ic les
for  publicat ion.

How to register?

1. Go to www.soil .org.au

2. Click on the register  l ink.

3. Fil l  in the form (the boxes
with a  red as ter isk are
compulsory)  and
press  “Submit”.

4. You will  receive a
confirmation email to
automatical ly  log you in
to the websi te .

5. Once you are  logged in ,
please go to  the top of
the page and cl ick the My
Tools  drop -down l ink.
This  is  where you wil l  be
able  to  access  funct ions
such as  Address  Book,
Forums and My
Documents,  where we
invi te  you to  upload
art ic les  or  documents  to
your  pr ivate  Intranet .

F o r  m o r e  i n f o r m a t i o n
p l e a s e  e m a i l
s o i l @ s o i l . o r g . a u

The Austral ian Soi l  Club has
establ ished a  websi te
(www.soil.org.au).

Developed by new ASC partner,
The Regional  Inst i tute  Ltd,  the
websi te  is  a   powerful  and
interact ive tool  to  share  our
col lect ive knowledge and
experience of  soi l  science.  I t  is
a lso intended as  a  ‘s torage s i lo’
for  research and conference
papers ,  reports ,  journal  ar t ic les ,
workshops and pract ical
information.  Issues  to  be covered
include soi l  types ,  s tubble  and
nutr ient  management,  soi l
compact ion,  def iciencies  and
moisture availability, l iming,
organic fert i l isers,  acidity,  sal ini ty,
soi l  e lectr ical  conduct ivi ty  and
increasing organic matter.

The websi te  wil l  help the
ASC to improve the management
of  i ts  subscr ibers  database and
increase communication
opportunit ies .  I t  wil l  enable
researchers ,  farmers,  extension
off icers ,  departmental  s taff  and
other  people  involved in  land
management  to form an act ive
‘online soils  community.’

K e e p  in-t o u c h  a n d  St a y  i n-f o r m e d
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H o w  D o  P h o s p h a t e
F e r t i l i z e r s  W o r k ?

Both the ammonium phosphates ,
as  wel l  as  the superphosphates ,
are  known as  or thophosphates ,
a  highly soluble  form of
phosphate  fer t i l izer.   These
fert i l izers are usually available in
granular  form which,  when added
to soi l ,  take up water  through
vapour  diffusion,  or  through
osmosis ,  to  form a sal t  solut ion.
This  solut ion enters  the soi l  and
reacts  with minerals  to form soil-
fer t i l izer  react ion products .   Plants
feed pr imari ly  on these highly
soluble  compounds,  which,  over
t ime,  s lowly revert  to  more s table
and less  soluble  products .
Depending on the fer t i l izer  type
and soi l  type,  a  wide var ie ty  of
soil-fert i l izer  react ion products
may be formed,  providing plants
with a  large scope of  avai lable
of  phosphorus .
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Land use  research in  New
Zealand is  undergoing an  exci t ing
renewal  wi th  the  es tabl ishment  of
the  Susta inable  Land Use
Research Init iative (SLURI).
This  i s  a  na t ional  cent re  for
mainta ining and managing soi ls  in
New Zealand based on research
focused on the  sus ta inable  land
management .  I t  i s  a lso  in tended
to  develop new tools  for
regula tors  and land managers .
Key s takeholders  and other
research organisa t ions  wi l l  be
involved in  developing the
research  program.

SLURI bel ieve there  is  a  need
for  research on sus ta inable  land
use  because

* Soi l  qual i ty  and management
suppor ts  product ive  indust r ies  in
New Zealand with 17% of New
Zealand’s  GDP depending on the
top 15 cm of  i t s  soi l .
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N e w  L a n d  U s e  R e s e a
 

H o w  A r e  P h o s p h a t e
F e r t i l i z e r s

M a n u f a c t u r e d ?

The act ive ingredient  in  al l
superphosphates ,  including SSP,
is  monocalcium phosphate ,  which
is  manufactured by dissolving
natural ly occurr ing rock
phosphates  in  sulphuric  acid.   The
act ive const i tuent  of  DAP (one of
the ammonium phosphates) ,  on the
other  hand,  is  phosphoric  acid,
which is  manufactured ei ther  by
treat ing rock sulphate  in  sulphuric
acid or  by heat ing rock sulphate  in
a furnace and dissolving the
result ing compound  in water.                 

R .  W h i t e  ( 1 9 7 9 )  I n t r o d u c t i o n  t o
t h e  P r i n c i p l e s  a n d  P r a c t i c e  o f
S o i l  S c i e n c e  ( B l a c k w e l l  S c i e n t i f i c
P u b l i c a t i o n s :  O x f o r d ,  L o n d o n ,
E d i n b u r g h ,  M e l b o u r

S o i l  I n f i l t r a t i o n                                    
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*  Resi l ience  under  change
A resi l ient  soi l  funct ions wel l ,
even when put  under  pressure  by
changes  in  use  or  c l imate .

*  Valuing natural  capi ta l
In  the  21s t  century,  the  value  of
soi l  must  ref lect  a l l  i t s
environmental  benef i ts  i f  markets
and ins t i tu t ions  are  to  ensure  i t s
ef f ic ient  and sus ta inable  use .

*  St ra tegic  land use  management
New Zealand’s  mosaic  of  managed
and natura l  ecosystems must
coexis t  sus ta inably.

The information for  this  ar t ic le
was taken from the SLURI websi te
at  www.sluri .org.nz

r c h  I n i t i a t i v e  i n  N e w  Z e a l a n d         

A S C M i s s i o n  s t a t e m e n t

To provide information about
soi l  that  is  re levant   to  a l l

land users .


