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Objectives 
To attend the XXV

1
h International Horticultural Congress to assess developments, in both 

technologies and legislative frameworks, of other horticultural industries with respect to 
their applicability to the Australian dried fruit industry, as well as more specific 
information on advances in research on grapevine physiology as affected by mineral 
nutrition. 

Introduction 
The xxv1

h International Horticultural Congress was held in Brussels, Belgium in August, 

1998. The Congress covered all facets of horticulture, but not all facets of plant 

physiology. Themes of particular relevance included plant nutrition, growth regulation, 
biological and integrated production, as well as crop-growth modelling and management 
and decision support systems. Also included in the program was an international 

workshop on grapevine mineral nutrition physiology. Congress attendance was well 
down on what the organisers had anticipated, and in a number of instances speakers for 

specific talks did not attend the conference. This left a number of gaps in the program. 

There were simultaneous sessions throughout the conference, and as a result not all talks 
of interest could be attended. 

The talks attended dealt with 5 main areas: 

• fertiliser use, 

• product quality, 

• physiology, 

• sustainability and 

• nutrient pollution. 

It was also notable that there was a large gap in the program- namely, the genetic 
manipulation of nutrient uptake and transport processes to improve nutrient use 

efficiency and to overcome adverse soil conditions- was not being addressed at all in the 

horticultural context. This issue is discussed at the conclusion of the report. 

Fertiliser use 
Much of work reported at the Congress on fertiliser use centred on advanced decision 

support frameworks for intensive plant production systems such as greenhouse vegetable 

production and nursery plant production. The frameworks were based around growth 
and phenology models, and appeared to be the most advanced for liquid culture 

technologies. The impetus for these developments appeared to be two-fold: a desire for 

H:IWPIUSERITREIZ31rROJECTSIGRAPESIDFRDC\TRAVELICSH61.DOC : 25 May, 1999: Pag• 2 of S 



greater rates of input use efficiency and reduced nutrient outflows to ground and surface 
waters. 

With respect to fertiliser use by grapevines, stark contrasts in the objectives of the 
research groups represented at the Congress were apparent. Some research groups were 

still concerned with fertiliser use in vineyards in a very qualitative manner (i.e. do 
grapevines have a fertiliser response?), while other groups were more advanced and were 
involved in quantifying needs and responses. Research at Merbein, supported by 

DFRDC and CRCV, fitted very much in the latter category. In addition, research into 
vineyard fertiliser needs as affected by rootstock appeared to be confined to Australia. 

Perhaps this is a reflection of the relative fertility of soils used for grape production 
elsewhere, and the economic circumstances that each industry and industry segment 
currently operates in. 

Projects on nutrient cycling and seasonal patterns of nutrient accumulation by avocado 
and papaya being carried out in Israel and South Africa are to be used as the basis for 

decision support. The CRCV project being carried out at Merbein for N and grapevines 
has a comparable planned end-use. 

Physiology 
Considerable effort was being invested into investigating the interaction between mineral 
nutrition and crop physiology with a view to maximising productivity in general, but also 

under adverse edaphic conditions. An example ofthis was a trial on the use of nitrogen 
supply to improve photosynthesis in salt stressed mangoes. Identifying and quantifying 
genetic variability in many annual horticultural crops to overcome adverse soil conditions 

was also reported. There appeared to be little effort to breed tolerance into crops for this 
purpose, and little effort into understanding the physiological basis for tolerance to 
adverse soil conditions. 

Product quality 
There were many papers on various Ca-related disorders in fruits, especially bitter pit in 
apples. However, there appeared to be no advance in the understanding of the underlying 

cause or causes of Ca maldistribution. Work was concentrated more on predicting the 

likelihood of Ca-related disorders occurring, and based on that, recommending a specific 
management input to reduce the likelihood of the problem manifesting. 
Manipulating mineral nutrition to achieve product specification is being actively pursued 

in the cut flower and nursery industries. For the most part, this amounted to the use of 

varying N regimes to produce minimum stem lengths and manipulate shelf life. 

Although not directly related to mineral nutrition, the results of a study on organoleptic 

assessment of apples from organic production systems and integrated production systems 

in Switzerland generated much debate and warrants mention here. The trial data showed 
a significant difference in a tasting panel's perception of the eating quality of apples from 

the two production philosophies (organically grown fruit preferred to fruit produced from 
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integrated production systems). The trial appeared to have been well conducted, and the 

conclusions based on appropriate statistical techniques. The author's conclusions 
challenged many paradigms regarding the relative merits of the two competing 
production philosophies, and there was considerable discussion following the 

presentation. 

Sustain ability 
There was only one paper that addressed the issue of ecological sustainability in the 
horticultural context. This presentation described how vegetable producers in 
Switzerland had to match N and P outputs with N and P inputs with a tolerance of± 10%. 

This initiative is in its infancy, but stems from a recognition that plant production is 
essentially a nutrient mining operation, and that as a consequence a long term decline in 

soil fertility must ensue. Other relevant factors included eutrophication of ground and 
surface waters. The research reported at the Congress in relation to this initiative 
concerned the development of frameworks to estimate nutrient balance. The paper's 

author also reported on some ofthe practical on-farm difficulties associated with the 
legislative requirements, and the effectiveness of the measures imposed in relation to the 
policy objectives. It was not clear from the presentation whether other nutrients were to 

be included in the balance in the future, but clearly this will need to be addressed at some 
point. This initiative may represent the beginning of a serious appreciation of the long 
term consequences for soil fertility of plant production, and represents one approach to 

the problem. Clearly, also, advances in growth and phenology modelling and modelling 

nutrient dynamics at vine and vineyard levels will be of some use in this regard should an 
appreciation of the role cost of grape production come about. 

Nutrient pollution 

Nutrient pollution is an important issue in the countries that constitute the Benelux (i.e. 
Belgium, The Netherlands and Luxembourg). Nursery plants and vegetable production 
systems that utilise glasshouse and nutrient film technology are viewed as strong point 
sources of soluble fertiliser accessions to ground waters. Consequently, these types of 

enterprises face stringent environmental regulations. For example, nursery stock 

production in the Netherlands must match inputs of soluble P fertilisers with outputs 
within ±10% without losses due to drainage. The major foci of research in this area are 
the engineering required to meet the requirements and growth/nutrient uptake models to 
predict needs within very fine tolerances. Research into sampling regimes to both 
maximise returns on investment and ensure cost-effective compliance with the 

regulations was also an obvious activity stemming from the legislative requirements. 

The outcomes sought by the Dutch government's policy in this regard are analogous with 
the outcomes sought by the Swiss government's policy on maintenance of soil fertility, 

i.e. zero or very low impact of plant production processes on the environment. 
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Genetic manipulation of crop nutrition 
As stated in the Introduction, it was notable that there was no mention at the conference 
of molecular biology in relation to the mineral nutrition of horticultural crops. This is in 
stark contrast to the level of effort being directed at the genetic manipulation of annual 
crop and pasture plants to understand nutrient acquisition and ultimately to improve 

nutrient acquisition and possibly tolerance of adverse soil conditions. Perhaps this is a 
reflection of the cost of nutrient inputs relative to prices received for horticultural 

commodities, but as pointed out above, developments in sustainability/environmental 
impact policy may require the horticultural industries to revisit priorities in this regard. 
As such, the relative costs involved versus prices received argument may not be the most 
appropriate basis on which to base priorities. In those environments where intensive 

horticultural production does not yet appear to have had a significant environmental 

impact in terms of nutrient pollution or decreased soil fertility, addressing this issue may 
present an additional timely means of preventing both scenarios. It should also be 
pointed out that knowledge of the genotypic differences in nutrient acquisition by 
horticultural crops, particularly perennial, are still only at the whole plant level, and still 

very much qualitative in comparison to the state of knowledge existing for annual crop 
plants. 

Given current public awareness of environmental issues, investment by industry in the 
whole area of minimising environmental impact may pay dividends in terms of 
marketing advantage and possibly access to markets, as well as the ecological 

sustainability of the production base-namely, the soil. 

Summary 
The major outcome of attendance at the Congress was an appreciation of the growing 
importance of achieving quality specifications and/or meeting community expectations 
regarding the environmental impact of plant production. These issues are being 

addressed by various initiatives, but across all approaches the development or 
involvement of decision support frameworks based on growth and phenology models that 

include nutrient modules was common. The grapevine nutrition research at Merbein 

supported by DFRDC and CRCV has enabled data bases to be compiled that could form 
the basis of advanced decision support frameworks based on nutrient dynamics and 
product specification. As mentioned, this type of development could also be of relevance 
to some environmental issues. 
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