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  Abstract   This chapter presents data on the nutrient management practices of 
Tasmanian potato growers and data from Tasmanian and other research on tuber 
yield and quality responses to fertilizers. Together, this information shows that most 
growers apply more nitrogen, phosphorus and potassium than is removed in the 
tubers they harvest and in many cases more than can be justi fi ed on the basis of 
known responses to these elements. This behavior is discussed in relation to the 
risks of underfertilising on the one hand and the risks of environmental and food 
safety impacts on the other.      

    17.1   Introduction 

 Tasmanian potato growers operate in a global marketplace and therefore are subject 
to economic pressures that require them to make the most ef fi cient use of inputs 
including fertiliser, which can constitute as much as 30% of variable costs of 
production. Foreign imports of processed potato products are increasing (DPIF 
 2009  )  which puts downwards pressure on the prices offered to local farmers for 
their crops, while burgeoning global demand for fertiliser saw its cost more than 
double in 2008. While fertiliser costs have remained relatively static since, it is 
dif fi cult to see the general cost–price “squeeze” on growers easing in the immediate 
future. In addition to increasing economic pressures, Tasmanian potato growers 
are also subject to growing community expectations that farming will produce safe 
food and have minimal impact on the natural environment. This chapter summarises 
the results of Tasmanian research aimed at better understanding the fertiliser needs 
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of potatoes, how soil and plant tests can help predict these needs, and also at 
understanding the barriers Tasmanian farmers face in adopting more ef fi cient 
management practices and complying with regulatory requirements.  

    17.2   Fertiliser Use by Tasmanian Potato Growers 
and Tasmanian Potato Soil Fertility 

 Potatoes in Tasmania are almost all grown with nitrogen (N), phosphorus (P) and 
potassium (K) fertiliser. Some micronutrients are occasionally applied even though 
there is no evidence of responses to their application (see Sect.  17.5 ). Macronutrients 
such as sulphur, calcium and magnesium have not been shown to be de fi cient, and 
they are not routinely applied in fertiliser. Most of the NPK is banded as a mix of 
diammonium phosphate and potassium chloride at planting, with some N also 
applied as urea during the growth of the crop. Potassium sulphate is not used because 
it is more expensive than potassium chloride and, as noted above, sulphur de fi ciencies 
have not been observed in potatoes in Tasmania. 

 A survey of 54 growers (about 15% of the Tasmanian industry) in 2001 (Cotching 
and Sparrow unpublished data) showed median N, P and K fertiliser rates in excess 
of 200 kg N ha −1  and 200 kg P ha −1  and almost 300 kg ha −1  for K (Table  17.1 ), with 
little difference in rates across soil types. In a separate Tasmanian study, Lisson 
et al.  (  2009  )  found that seven growers applied 279–442 kg N ha −1  to potatoes. The 
N and K rates above are not atypical of potato production elsewhere (e.g. Maier 
 1986  in South Australia, Hyatt et al.  2010  in Minnesota, USA), but the rates of P in 
Tasmania are some of the world’s highest (c.f. 40–75 kg P ha −1  in Minnesota, USA 
(Rosen and Bierman  2008  ) , 80–115 kg P ha −1  in Prince Edward Island, Canada 
(Sanderson et al.  2003  ) , and 30–70 kg P ha −1  in South Australia (Maier et al.  1989  ) ), 
mostly because Ferrosols in Tasmania have extremely high P  fi xation capacity 
(Moody  1994 , Sparrow et al.  1992  ) , a characteristic which is also the main reason 
why the P fertiliser is banded at planting and not broadcast on these soils before-
hand (Sparrow et al.  1992  ) .  

 Extractable P and K and pH of the surveyed soils (Table  17.1 ) were higher in 
Ferrosols than in other soils because Ferrosols in Tasmania have been more inten-
sively cropped (Cotching  1995  ) . Tuber yields were comparable with the Tasmanian 
average of 49 Mg ha −1  reported in Chap.   15    . 

 Growers presumably apply high rates of NPK because on responsive sites the 
potential bene fi ts are thought to outweigh the potential risks. Based on 2010 fertil-
iser prices and crop returns (see footnote to Table  17.2 ), tuber yields have to increase 
only by about 5 kg per kg of N applied, 12 kg per kg of P and 6 kg per kg of K 
applied, to pay for the fertiliser application. An examination of published Russet 
Burbank N, P and K yield responses obtained in Tasmanian  fi eld trials (Sparrow and 
Chapman  2003a ; Sparrow et al.  1992 ; Chapman et al.  1992  ) , and relevant P trials on 
Ferrosols from Victoria, Australia (Freeman et al.  1998  )  shows that the break-even 
point where adding extra N, P or K becomes unpro fi table is not reached until crop 
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yield is very close to maximum (Table  17.2 ). Corresponding N, P and K fertiliser 
rates are also shown, and largely vindicate the grower rates shown in Table  17.1 . 
Furthermore, break-even points are relatively insensitive to changes in potato price. 
For example, decreases in price of 10% only drop the yield targets by about 0.1% 
(data not shown).   

    17.3   Assessing the Need for Fertiliser 

 The targets shown in Table  17.2  only apply to  responsive  sites, and there is evidence 
in Tasmania for N and K that many sites may be  non-responsive . For example, 4 of 
the 13 N trials described in Sparrow and Chapman  (  2003a  )  and 4 of the 8 K trials of 
Chapman et al.  (  1992  )  were non-responsive. How can growers tell if their site is 
likely to respond to fertiliser? For N, an immediate history of grass/clover (usually 

      Table 17.1    Median rates (and range) of NPK applied by 54 Tasmanian potato growers in 2001, 
concentrations of extractable P and K and pH of their soils (0–150 mm), and tuber yields   

 Soil type a  

 Fertiliser N 
(kg ha −1 ) 
at planting 

 Total fertiliser N 
(kg ha −1 ) 

 Fertiliser P 
(kg ha −1 ) 
at planting 

 Fertiliser K 
(kg ha −1 ) 
at planting 

 Ferrosol (n = 28)  195 (146–245)  265 (146–368)  260 (193–337)  291 (153–380) 
 Dermosol (n = 11)  163 (55–180)  193 (55–280)  195 (68–245)  309 (116–373) 
 Sodosol (n = 10)  162 (110–202)  213 (159–310)  195 (96–225)  283 (203–408) 
 Tenosol (n = 5)  180 (100–213)  253 (238–282)  175 (84–215)  279 (200–318) 
 Weighted average  186  240  235  288 

  Extractable   b    P 
(mg kg   −1   )  

  Extractable   b    K 
(mg kg   −1   )    pH (1:5 H  

 2 
  O)  

  Tuber yield 
(Mg ha   −1    )  

 Ferrosol (n = 28)  127 (38–231)  319 (147–696)  6.5 (6.0–7.0)  54 (26–77) 
 Dermosol (n = 11)  63 (12–125)  186 (55–346)  6.2 (5.8–6.5)  50 (38–66) 
 Sodosol (n = 10)  62 (18–122)  209 (79–337)  6.2 (5.8–6.4)  51 (39–62) 
 Tenosol (n = 5)  95 (43–107)  178 (96–344)  6.1 (5.9–6.4)  53 (49–62) 

   a Australian Soil Classi fi cation (Isbell  2002  ) ; Ferrosol = Humic Eutrodox; Dermosol = Udic 
Kanhaplustults; Sodosol = Udic Haplustalfs, Tenosol = Humic Dystroxerepts (Soil Survey Staff  2006  )  
  b 1:100, 0.5M NaHCO 

3
  at pH 8.5 (Colwell  1963  )   

   Table 17.2    Examples of break-even pro fi t points* for N, P and K fertilisation of potatoes expressed 
as % of maximum yield and as kg element ha −1    

 Element  % Ymax at break-even  kg element ha −1  at break-even 

 Nitrogen  99.3%, 99.0%, 99.3%, 99.4%, 98.9%  278, 362, 272, 305, 344 
 Phosphorus  99.7%, 99.8%, 99.7%, 99.0%, 99.9%, 

98.6%, 97.0%, 98.5%, 98.0%, 
99.0%, 98.7%, 97.1% 

 172, 248, 125, 236, 154, 156, 296, 
189, 180, 101, 161, 212 

 Potassium  98.7%, 98.8%, 98.7%,99.4%  603, 480, 508, 199 

  *Based on published marketable tuber yield responses and 2010 Tasmanian fertiliser prices 
($1.26 kg −1  N; $3.25 kg −1  P; $1.54 kg −1  K) and crop returns ($270 Mg −1 )  
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 Lolium  spp. /  Trifolium  spp.) pasture was associated with a lower potato crop 
N requirement (48 kg ha −1 ) compared to that of continuously cropped paddocks 
(193 kg ha −1 ) (Sparrow and Chapman  2003a  ) , because pasture residues provided 
more mineral N than did residues of crops (Sparrow and Chapman  2003b  ) . Compared 
with grass species, legumes as short term cover crops have been shown to provide 
more N to potatoes, but do not totally replace the need for N fertiliser (Porter and 
Sisson  1991 ; Honeycutt et al.  1996 ; Sincik et al.  2008  ) . In Tasmania, many grass-
legume pastures are grown for several years before being ploughed in (Chap.   15    ), 
and so should accumulate more N than a cover crop does. Potato crops grown after 
pasture may therefore need only modest rates of N, for example 50–100 kg ha −1  or 
sometimes none at all. The time of ploughing is important to maximise the N bene fi t 
by ensuring mineralised N is available when the potatoes need it (Grif fi n and 
Hestermann  1991 , Sanderson and MacLeod  1994  ) . 

 Petiole testing for nitrate-N is widely used to diagnose the N-status of potato 
crops (Williams and Maier  1990 ; Westcott et al.  1991  )  and has been promoted on 
the basis that de fi cient crops will bene fi t from supplementary N, and also that a bet-
ter match between N supply and demand will improve N use ef fi ciency. In the 2001 
survey mentioned previously Tasmanian potato growers applied an average of 56 kg 
supplementary N ha −1  (data not shown). In Tasmania, Sparrow and Chapman  (  2003a  )  
conducted 13 N experiments on Russet Burbank which con fi rmed the trend of 
decreasing petiole nitrate concentrations with crop age found elsewhere (Williams 
and Maier  1990 , Westcott et al.  1991  ) . However, in only one of 11 crops which 
responded to N at planting were yield responses to supplementary N recorded 
(Sparrow and Chapman  2003a  ) . Thus, while petiole N testing may be a good diag-
nostic tool, overcoming a diagnosed de fi ciency may not be straightforward.    Sparrow 
and Chapman  (  2003a  )  concluded that the poor response to topdressed N may be 
because potatoes absorb most of their N early in the life of the crop, and that later 
on the plant shows a greater emphasis on internal relocation of N from shoots to 
tubers. While the evidence for this is equivocal, there are very few published 
instances of split N applications outyielding equivalent rates of N applied at plant-
ing (see Sparrow and Chapman  2003a  for discussion of this point). 

 For K, a measure of soil sodium bicarbonate-extractable K (Colwell  1963  )  was 
found to be a reliable predictor of potato responsiveness (Chapman et al.  1992  ) , 
with a critical value for 95% maximum yield on Ferrosols of 400 mg K kg −1  for 
Russet Burbank and 350 mg kg −1  for Kennebec. For Sodosols and Tenosols the criti-
cal value of 200 mg K kg −1  derived by Maier  (  1986  )  on similar soils in South 
Australia is used in Tasmania. 

 For P, the critical extractable P value (Colwell  1963  )  derived by Maier et al. 
 (  1989  )  of 34 mg P kg −1  is used for light-textured soils in Tasmania, but the lack of a 
good soil calibration for P on Ferrosols, the state’s major potato growing soil, 
remains a limitation to good P management. The best such calibration is that of 
Freeman et al.  (  1998  ) , who predicted a critical Olsen P (Olsen et al.  1954  )  value of 
46 mg kg −1  for 90% maximum Russet Burbank yield on Victorian Ferrosols. 
However, this predicted value was beyond the range of their data. In Tasmania, 3 of 
4 trials on Ferrosols high in extractable P (Colwell P 112–210 mg kg −1 ) did not 
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reach maximum yield even at 240 kg P ha −1  (Sparrow et al.  1992  ) . The results from 
this study and that of Freeman et al.  (  1998  )  suggest that Ferrosols may require 
signi fi cant P loading for potatoes not to respond to additional fertiliser P. More 
research on such heavily loaded soils is needed to de fi ne a calibration.  

    17.4   Potato Grower Fertiliser Practices 

 Most Tasmanian potato growers are reluctant to cut back on fertiliser because they 
know how responsive their crops can be, and they are unwilling to risk losing yield. 
Figures  17.1  and  17.2  show P and K fertiliser and soil test data and NPK balances 
of the Tasmanian potato crops surveyed in 2001 (Sparrow et al.  2003  ) . Extractable 
K and P concentrations from individual paddocks on different soil types are plotted 
against grower K and P fertiliser rates for the same paddocks (Fig.  17.1 ). In each 
case, there was no relationship between soil test values and fertiliser rates, either 
within a soil type or across all soils. It is particularly disturbing to see that most 
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  Fig. 17.1    Rates of fertiliser 
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to 54 Tasmanian potato crops 
in 2001 in relation to 
extractable P and K (Colwell 
 1963  )  in the soil (0–150 mm) 
(squares = Ferrosols; 
circles = Dermosols; 
triangles = Sodosols; 
diamonds = Tenosols)       
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growers on Sodosols and Tenosols appear to follow the P and K practices of their 
counterparts on Ferrosols despite (1) the calibrated soil tests at their disposal, (2) 
successful demonstrations that such high rates are not needed on these soils (Sparrow 
et al.  1993c  )  and (3) 90% of growers using soil tests (Sparrow  2009  ) . Most growers 
applied more N, P and K than was removed in the tubers (Fig.  17.2 ), and there were 
obvious positive linear relationships between rates of applied NPK and nutrient 
balance. Mistrust of soil tests and a lack of market or regulatory signals regarding 
fertiliser use may be barriers to the adoption of better fertiliser practices.   
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 It seems likely that Tasmanian vegetable growers apply more than maintenance 
fertiliser rates to many of their crops, not just potatoes. This is supported by a com-
parison of 3 populations of Tasmanian Ferrosol cropping soil test data since the 
1960s (Table  17.3 ), which indicates a steady increase in extractable K and P. In 
addition, Sparrow et al. (submitted) monitored bicarbonate-extractable P (Colwell 
 1963  )  in the topsoil of 15 other cropped Tasmanian Ferrosols between 1997 and 
2010 and found an average increase during this period of 69 mg kg −1 . If these trends 
continue, Tasmanian Ferrosols may yet reach a non-responsive P status. Research to 
de fi ne this status will be needed. Soil pH has also increased (Table  17.3 ) due to the 
consistent use of lime for other acid-sensitive rotation crops, notably onions and 
poppies (e.g. Temple-Smith et al.  1983  ) , rather than on potatoes where lime may 
increase the incidence and severity of common scab.   

    17.5   Micronutrients 

 While micronutrient fertilisers are not routinely used on Tasmanian potatoes, they 
are frequently marketed as “silver bullets” or potential missing links in the produc-
tion chain. Copper (Cu), zinc (Zn) boron (B) and molybdenum (Mo) are sometimes 
applied. Tasmanian soils are very high in iron (Fe) and manganese (Mn), so these 
micronutrients are not normally applied. In the 1990s, the potato and fertiliser 
industries and government invested in micronutrient  fi eld trials for a range of 
Tasmanian crops including potatoes (Salardini and Sparrow  2001  ) . Eleven trials on 
potatoes were conducted, seven with foliar-applied micronutrients (Cu, Zn and B), 
three with soil-applied micronutrients (Cu, Zn, B, Mo), and one with a combination 
of soil and foliar Zn application. The soil at the selected sites had low relative con-
centrations of one or more micronutrients as determined by either DTPA extraction 
for Zn and Cu, or hot water extraction for B. Micronutrients were applied as both 
inorganic and EDTA salts. Rates for soil and foliar application were consistent with 
those used in published research elsewhere. 

 There were no statistically signi fi cant tuber yield increases in any of the trials, 
and one instance of B toxicity when 4 kg B ha −1  was added to a very sandy soil. 
Salardini and Sparrow  (  2001  )  concluded that the micronutrient status of Tasmanian 
potato soils is generally adequate for potatoes, and this was borne out by petiole Zn, 

   Table 17.3    Trends in extractable P and K and soil pH of Tasmanian Ferrosol topsoils used for 
cropping   

 Soil test 

 1960s  1980s  2001  ANOVA 

 16 samples  83 samples  60 samples  F-prob 

 *Colwell P  40  109  141  <0.001 
 *Colwell K  295  312  370  0.037 
 pH in water  5.5  6.1  6.5  <0.001 

  Source: Wright and Temple-Smith, unpublished data, Sparrow, unpublished data, Sparrow et al.  2003 . 
*Colwell  (  1963  )   
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Cu and B concentrations surveyed as part of the study: the vast majority of these lay 
within the ranges considered adequate for potatoes (Salardini and Sparrow  2001  ) . 
In addition, responses to some elements e.g. Zn would be expected to be small or 
absent because these elements are or were previously applied regularly at low rates 
in many fungicides.  

    17.6   Effects of Fertiliser on Tuber Quality 

 In addition to the effect of nutrition on tuber yield, much of the research referred to 
in this chapter included assessment of effects on tuber quality, including tuber size 
and shape, tuber number, speci fi c gravity, hollow heart, crisp colour and bruising 
susceptibility. The quality responses observed included increased tuber number 
with applied P (Sparrow et al.  1992  )  and decreased speci fi c gravity and increased 
yields of misshapen tubers with increasing rates of applied N (Sparrow and Chapman 
 2003a  ) . However, such responses were far from universal and sometimes they 
depended on whether the site was yield-responsive or not. For example, Chapman 
et al.  (  1992  )  found that on highly K-de fi cient sites, speci fi c gravity and crisp colour 
increased with low rates of fertiliser K, but across all sites the trend was the oppo-
site. A general observation arising from all of this work was that applying enough 
fertiliser for optimum yield usually gave good tuber quality.  

    17.7   Cadmium in Potatoes 

 One aspect of tuber quality that has received particular attention in Tasmania 
and elsewhere in Australia in recent times is tuber cadmium (Cd) concentration. 
Cadmium is a natural impurity in rock-phosphate and therefore of P fertiliser, and 
accumulates both in soils to which P fertiliser is added, and in crops grown on those 
soils. The Australian potato and fertiliser industries supported a signi fi cant Cd 
research program in the 1990s. This was in response to data (Stenhouse  1991  )  indi-
cating that, because of their propensity for Cd accumulation and their popularity 
amongst consumers, potatoes were potentially a signi fi cant source of dietary Cd in 
Australia, even though there has never been any evidence of Cd-related health 
impacts in the country. The Tasmanian research on Cd in potatoes conducted as 
part of the national program has a number of implications for the management of 
soil fertility. 

 Russet Burbank tuber Cd concentrations increased with rate of P fertiliser 
(and hence Cd in fertiliser), but only when those rates of P also increased tuber yield 
(Sparrow et al.  1992,   1993a  ) . Fertiliser P rates in excess of crop needs did not fur-
ther increase tuber (or petiole) Cd concentrations although they did increase petiole 
P concentrations (Sparrow  2000  ) . It appears that Cd uptake at least in Russet 
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Burbank may be related to its root growth or function more than to Cd supply. This 
view is supported by other work which showed that, at equivalent P rates, increasing 
the Cd-content of P fertiliser by 6-fold did not increase tuber Cd concentration 
(Sparrow et al.  1993b  ) . On the basis of immediate Cd risk, there thus appears to be 
little incentive to use P fertiliser wisely, and the need to minimise soil Cd load in the 
longer term does not seem to be a strong in fl uence on grower behaviour. However, 
the Australian fertiliser industry did respond to this need by sourcing phosphate 
rocks with relatively low Cd content compared with Australia’s traditional sources 
supplied by Christmas Island and Nauru. 

 The form of K fertiliser can affect tuber Cd uptake (Sparrow et al.  1994  ) , with 
potassium chloride increasing uptake compared with potassium sulphate applied at 
the same K rate. This is because the chloride ion forms soluble chloro-cadmium 
complexes in the soil solution, increasing Cd availability (O’Connor et al.  1984  ) . 
Switching to potassium sulphate is a short term management option that growers 
can use to decrease tuber Cd uptake. In 2010, potassium sulphate was about 70% 
more expensive than potassium chloride, so this switch would come at signi fi cant 
additional cost. 

 Cd availability is considered to decrease with increasing soil pH (Page  1981  ) , yet 
 fi eld studies in Tasmania (Sparrow et al.  1993a  )  and South Australia (Maier et al. 
 1997  )  failed to show that lime in the short term decreased tuber Cd concentrations. 
However, in repeat crops grown 2 or 3 years later on the Tasmanian sites (Sparrow 
and Salardini  1997  ) , tuber Cd concentrations were decreased by about 30% in the 
residual lime treatments. This medium term effect was attributed to the more even 
and deeper mixing of the lime with the soil by the harvest of the initial crop of pota-
toes. Lime is therefore a suitable medium to long term Cd control measure, and the 
pH trends in Table  17.3  indicate that use of lime by Tasmanian farmers is probably 
helping to control Cd uptake. However, soil pH is only one control factor, and 
Sparrow and Salardini  (  1997  )  found it explained only 22% of the variation in tuber 
Cd concentrations under controlled conditions. Moreover, at one site they also found 
that the previous liming increased the severity of common scab symptoms to the 
point of tubers being unmarketable. 

 A number of other strategies for minimising tuber Cd uptake were identi fi ed in 
other Australian research (McLaughlin  1999  ) , including choice of cultivar, chloride 
content of irrigation water, addition of zinc and maintenance of soil organic matter. 
Fortunately, Russet Burbank, Tasmania’s most popular cultivar, is a relatively low Cd 
accumulator (McLaughlin et al.  1994  ) , while Tasmania’s irrigation water is mostly 
low in chloride salts, and its soils relatively high in organic matter (Chapter   16    ). 

 By far the most signi fi cant outcome of the national program was that its data 
formed the foundation of a submission by the potato industry to the Australian gov-
ernment which allowed a more informed dietary risk assessment to be conducted 
and which resulted in the maximum allowed level for Cd in potatoes to be revised 
from 0.05 to 0.10 mg kg −1  (FSANZ  2010  ) . The revised level currently accommo-
dates virtually all Australian potatoes, including those from Tasmania. Whether that 
continues to be the case will depend on how well growers manage their Cd inputs 
and their crops.  

http://dx.doi.org/10.1007/978-94-007-4104-1_16
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    17.8   Environmental Impacts of Fertiliser 

 While potatoes could be considered to have a potentially high environmental impact 
because of their high inputs, heavy cultivation and soil disturbance during harvest-
ing, quantitative data on this impact in Tasmania is scarce. Here, recent Tasmanian 
research on the modelling of potential impacts of potato production on N leaching 
and nitrous oxide emissions is summarised. 

 Lisson et al.  (  2009  )  modelled nitrogen leaching and crop yield on seven cropping 
farms in northern Tasmania using the Agricultural Production Systems Simulator 
(APSIM, Keating et al.  2003  ) . Information about farm practices (including rotation, 
fertiliser use and irrigation management) was collected by interviewing the farmers 
involved. Potatoes were part of the rotation of six of the seven farms. Other rotation 
crops included poppies, cereals, beans, peas and broccoli, and pasture was also 
grown in each rotation. The modelling approach allowed for year-to-year carry-over 
effects (i.e. nitrogen remaining in the soil after harvest that was available for use by 
the following crop or lost via leaching) and the effects of seasonal climate variabil-
ity to be fully assessed. 

 The average N fertiliser rate for potatoes was 397 kg N ha −1 , with a range of 
279–480 kg N ha −1  used across the 6 farms growing potatoes. These rates were the 
highest of any crop and higher than the median rates found in 2001 (Table  17.1 ), and 
not surprisingly potatoes had the highest estimated N leaching over the 25 year simu-
lation (29 kg N ha −1  year −1 ), four times more than estimates for other crops. Across 
all farms and years there was an average excess of N supplied as fertiliser over N 
uptake by potatoes of 89 kg ha −1 . This did not include an estimate of N mineralisation 
from soil organic matter, which Sparrow and Chapman  (  2003b  )  measured in 13 
potato paddocks from just before planting to the time of early tuber growth. They 
measured average mineralisation rates of 3.5 kg N ha −1  day −1  in ex-pasture paddocks 
and 1.2 kg N ha −1  day −1  in previously cropped paddocks. Clearly, mineralisation will 
add substantially to the pool of excess mineral N and the risk of N leaching. 

 However, while the modelling indicated that N fertiliser rate did affect N leach-
ing loss, changes to irrigation management were much more in fl uential. By sched-
uling irrigation according to crop demand (only one farmer monitored soil water 
content, the rest used a  fi xed irrigation schedule interrupted only by heavy rain), the 
model predicted that N leaching under potatoes on the farm with the highest loss 
could be cut from 53 to 6 kg N ha −1 . However, reducing the N fertiliser rate from 480 
to 284 kg N ha −1  only cut N leaching by a further 3 kg N ha −1 . Signi fi cantly, neither 
changes to irrigation nor N fertiliser rates affected modelled crop yields, indicating 
that growers have little to lose in adopting these changes. The maximum seasonal N 
loss ranged up to 135 kg N ha −1 , illustrating the variability in N leaching. 

 In their survey of Tasmanian potato grower practices,    Sparrow  (  2009  )  found that 
only about a third of growers used some form of soil moisture monitoring. Almost 
half assessed soil moisture by visual inspection. Thus the savings available to the 
farmers through better irrigation scheduling in the modelling study would seem to 
be much more widely available in Tasmania. The average of the break-even N rates 
shown in Table  17.2 , 312 kg N ha −1 , is consistent with the reduced rate modelled by 
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Lisson et al.  (  2009  ) , further supporting the notion that the growers in that study were 
using too much N. There is a need to raise the awareness of Tasmanian potato grow-
ers to the potential for more ef fi cient water and N use as this appears to be a win-win 
situation, bene fi ting both grower returns and environmental quality. 

 Nitrogen fertiliser was also found to be one the main sources of greenhouse gases 
(GHG) in a recent assessment of the on-farm environmental footprint of the Australian 
potato industry (Norton et al.  2008  ) . This work comprised life cycle analyses (LCA, 
e.g. Grant and Beer  2008  )  of a number of regional case studies including three for 
processed potato production in Tasmania. On-farm practices from seed production to 
the delivery of the harvested crop to the factory gate were assessed. Off-site losses 
through leaching were included. Rate of N fertiliser use was linearly related to emis-
sions of GHG, with estimates of its contribution ranging from 25–56% of total emis-
sions (8–25 kg N 

2
 O ha −1 ) across the case studies. Other emissions came from diesel 

use (26–40%), agri-chemical use (4–9%), infrastructure (11–16%) and electricity 
(0–19%). Estimated average GHG emissions from Tasmanian potato production 
were 14% higher than those for onions and 95% than those for broccoli, partly 
because the latter crops received only 180 and 91 kg N ha −1  respectively. At a regional 
scale, the study found that potato production could account for about 2.5% of total 
agricultural GHG emissions. The rates of N fertiliser used in the LCA were those 
volunteered by industry experts in the case study regions. The average rate for the 
three Tasmanian potato case studies was 413 kg N ha −1 , much higher than those for 
the other three potato case studies in South Australia (200 kg N ha −1 ), Queensland 
(164 kg N ha −1 ) and New Zealand (288 kg N ha −1 ). This adds further weight to the 
call for a re-examination of N fertiliser rates on potatoes in Tasmania.  

    17.9   Conclusion 

 The Tasmanian potato industry is a large user of N, P and K fertiliser. There is no 
evidence that other nutrients are lacking in Tasmanian potato soils. For N and P, 
there is a continuing tension between maximising economic returns and minimising 
the risk of environmental impact. The tension is driven by 1) the relatively low cost 
of fertiliser compared to the potential returns which encourages high application 
rates and 2) the current weak signals to growers about water and food quality 
impacts. When these signals intensify, growers may have to fertilise to a target yield 
closer to 95% of maximum. This would reduce fertiliser rates considerably but still 
allow for pro fi table production. 

 There is adequate evidence that the rates of N and K currently used are often 
excessive, and for N, may be leading to adverse environmental impacts. A better 
soil test calibration for P on Ferrosols, the main soil for potato production in 
Tasmania (see Chap.   15    ), would provide growers with a soil P target, but getting 
growers to adhere to such a target will require a substantial change to the current 
culture of high P fertiliser use.      
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