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ISSPA2019 - THEME

Using tools to optimize plant production and quality: 
exploring the system approach

The world population is expected to grow to 9 or 10 billion by the middle of the 21st century; 
an increase of about 3 billion people in only 4 decades from now. Food production has to incre-
ase significantly to feed these people. Moreover, an improved living standard in economies in 
transition will increase the demand for higher food quality (e.g. shelf life, palatability) and an in-
crease in the demand for animal-derived food. More animal-source food consumption implies 
that additional plant production is needed to feed the increasing number of livestock. Thus 
for 2050, it has been projected that total plant production will have to increase by about 70%. 

High yielding and high quality plant production systems can be built on fertile soils. However, 
large areas in the world still have low and/or even declining soil fertility, which may contribute 
to declining yields. Increasing food production by improving soil fertility requires nutrient inputs 
via appropriate fertilizers, manures, and composts, and investments in effective nutrient ma-
nagement. Also crop husbandry, pest and disease management, soil management and irrigation 
will have to be improved to be able to close the gap between potentially attainable and actual 
yields. At the same time, environmental problems may arise if inputs of nutrients, pesticides and 
water are used excessively and not adjusted to site-specific conditions. Hence, the challenge is 
to find the appropriate tools to optimise crop husbandry and nutrient management in agro-eco-
systems. Tools that gain more insight in the food production system and help farmers, advisors, 
industry, policy makers and researchers to increase land productivity in a sustainable manner.  

The 16th International Symposium on Soil and Plant analysis (ISSPA-16) entitled ‘Using 
tools to optimize plant production and quality; exploring the system approach’, will be 
held in Wageningen, The Netherlands, in 2019 from June 17 to June 20. We have the ho-
nour to invite you to attend this Symposium and discuss your latest work on tools to opti-
mize plant production and plant quality. Contributions on tools to maintain or improve soil 
fertility and nutrient management without causing environmental problems e.g. through 
site-specific nutrient management strategies (precision farming) are most welcome. Dis-
cussions of novel technologies to quickly establish the crop nutrition status and to quic-
kly assess the soil chemical, physical and biological soil fertility status, as well as on-the-go 
and on-site monitoring of soil and crop nutrient contents are also invited. Presentations on 
soil – plant interactions, soil based, and crop based recommendations, in season fertiliza-
tion for as well arable, vegetable, fruit and forage production are also part of the program. 

The ISSPA-16 includes five main themes: soil, plant, product, manure, system. As-
sessing variations in space (local, region, country, world) and time (short term, long 
term) will be part of the themes. The ISSPA is an international symposium and pre-
sentations of different approaches and of different regions/countries are welcomed. 

For more information: www.isspa2019
Sign up for sponsorship: info@isspa2019.com



SUBTHEMES

Soil

SOIL. Soil and soil fertility
SOIL1: Chemical aspects of soil fertility
At the end of the 19th century soil testing started assessing the soil fer-
tility status. At first only ‘total’ stocks of N, S, P, K, Ca, Mg, and also Fe 
were measured. An important discovery was that nutrients were present 
in the soil in several chemical forms, which vary in availability for upta-
ke by plant roots. Since then, the search has started for suitable soil ex-
tractants and (much later) sensor techniques to relate soil fertility status 
to crop production potential and to the response of crops to nutrient in-
puts. In this theme state-of-the-art developments in chemical soil fertility 
testing will be reviewed and discussed for different parts of the world. 

SOIL2. Physical aspects of soil fertility
Soil physical characteristics greatly influence crop yield potential and soil management options. Know-
ledge about assessing and improving soil physical conditions is therefore key to close yield gaps and 
increase resources use efficiency. There is a great need for tools and approaches to rapidly assess 
spatial variation in soil structure, subsoil compaction, water infiltration and holding capacity, soil wor-
kability, etc..  In this theme state-of-the-art developments in tools to assess spatial and temporal va-
riations in soil physical conditions will be reviewed and discussed for different parts of the world.  

SOIL3. Biological aspects of soil fertility
Farmers in many areas of the world increasingly realize the importance of the soil biological fertili-
ty for producing healthy crops in a sustainable manner. Soil harbours a huge biodiversity but many 
species are still unknown. Soil life is also involved in soil-borne diseases, which may negatively affect 
crop yield and resource use efficiency. In recent years a wide range of new approaches and techni-
ques have been developed to assess soil biodiversity and the role of this biodiversity in sustainable 
crop production systems. In this theme state-of-the-art developments in tools to assess soil biological 
conditions will be reviewed and discussed for different parts of the world. Contributions on assessing 
soil organic carbon sequestration and the immobilization - mineralization of nutrients are also invited. 

Plant

PLANT. Plant-nutrition/ growth
Optimal plant growth is needed to get sufficient product of high qua-
lity with low impact on the environment. Presentations on cutting edge 
tools to obtain insight in plant available nutrients, soil nutrient buffe-
ring capacity, actual uptake of nutrients, and tools that will optimise 
seasonal adjustments (of e.g. fertilization or water application) in dif-
ferent parts of the world are encouraged here. Tools can also include 
plant growth information by satellites, drones or sensor measurements. 

Product

PRODUCT: Product (quantity and quality)
Soil fertility is also linked to food quality. It has been argued that long-
term single N/P/K fertilizer applications and the growth of high yielding 
crops have decreased the amounts of secondary nutrients (e.g. calci-
um) and micro nutrients in the soil. This may have resulted in lowered 
levels of (micro)nutrients in vegetables or forage and as a consequence 
in a lower intake of micronutrients by humans or animals, respectively. 
Unbalanced inputs of nutrients may cause quality problems in potato 
(internal brown spot), lettuce (tipburn), and forages (milk fever). In this 
theme cutting edge tools and instruments for analysing product quality 
and for optimising product quantity and quality while producing sufficient 
food to feed the world will be discussed for different parts of the world. 



Manure

MANURE: Manure/compost and mineral fertilizer
Animal manures, composts and organic wastes are valuable sources of or-
ganic matter and nutrient elements, and serve to improve soil fertility, feed 
soil life, and nourish crops. However, manures, composts and organic wastes 
may also contain unwanted substances that may compromise soil quality 
and crop quality. Therefore, it is necessary to analyse these manures, com-
posts and organic wastes, to be able to optimise nutrient supply to nutrient 
demand and to be able to guarantee food safety and quality. In this theme 
cutting edge tools and instruments for analysing manures, composts and or-
ganic wastes will be presented and discussed, for different parts of the wor-
ld. Presentations on methods and procedures to implement manure testing 
into agricultural practice in different parts of the world are also welcomed.

System

SYSTEM: System approach
Consumers, policy makers, retail and processing industries increasingly 
demand certi fied products with guaranteed quality, which are produced in 
a sustaina ble manner. Such demands require system thinking and new ap-
proaches, combining arable and animal husbandry systems and avoiding 
losses in the field, in the processing chain and after consumption focussing 
on recirculating nutrients where possible.  This requires better utilization of 
organic manures and optimization of nutrient supply and demand in time 
and space following the 4R principles (right place, right type, right amount 
and at the right time). In this theme, novel approaches, techniques and tools 
to analyse and improve circularity of farming systems and food production 

– consumption chains will be presented and discussed, for different parts of the world. Possible contribu-
tions include systems analyses, nutrient budgeting and greenhouse gas accounting, life-cycle and foot-
print analyses, simulation modelling, food quality cer tification procedures and decision support systems. 

SUBTHEMES


