
Salt in the soil, for instance as a consequence of sea-rise, has traditionally been seen as a 
process working against the productivity of the environment but a project called BIOSAFOR is 
looking into agroforestry techniques to make saline land useful, as Jeannette Hoek explains

Strategy for a Saline Environment
It is a fact that our planet is becoming 
more salt-infused every day. An increase 
in the salination of large tracts of land 
has been noticed, and several factors 
have been put forward to explain the 
situation. Rising sea levels  in 
combination with over exploitation of 
fresh water resources cause sea water 
intrusion in coastal zones. In inland 
basins deforestation has caused an 
upward movement of groundwater and 
over-irrigation has brought salts into the 
root zones of plants. In irrigated areas 
over irrigation combined with poor 
drainage has had the same effect.

Evidently, a more saline environment 
has serious implications for natural 
resources, particularly fresh water, 
fertile land and agriculture. Pressure 
on such resources, plus population 
growth, rising living standards and 
global warming, have combined to 
create a race between food and energy 
and the loss of fertile land is a major 
cause for alarm.

However, the salination of coastal 
and in-land areas doesn’t necessarily 
need to be seen in a negative context. 
The Dutch-led project BIOSAFOR 
(Biosaline agroforestry) recognises how 
salinisation has a detrimental influence 
on soil, preventing traditional 
agricultural methods, but also sees the 
potential of adapting to saline 
agriculture.

The term applied to this type of 
cultivation is biosaline agriculture, a 
relatively new way of dealing with 
salinity in agriculture. It develops 
cropping systems for saline 
environments, using the capacity of 
certain plants to grow under saline 
conditions in combination with 
improved soil and water management. 
As salinity is influencing our 
environment more and more, there is an 
urgency in developing cropping systems 
that can produce in saline conditions.

Sustainable saline agriculture
The main focus of the project is the 
remediation of saline wastelands 
through cultivation of biomass for 
energy production, bio-materials and 
fodder, and focusing on the tree-
component of agroforestry systems.
  For example in saline areas, salt 
tolerant trees and salt tolerant plants 
can be an alternative to conventional 
agriculture. Trees on saline wastelands 
produce timber for construction or for 
energy (charcoal for cooking or 
electricity production through 
gassifiers). They also function as 
windscreens, protect the soil against 
erosion, add organic matter and 
nitrogen, break through hard pans and, 

in some case, may even create an 
improved situation for conventional 
agriculture.

BIOSAFOR focuses on saline 
wastelands in arid and semi arid areas 
in Pakistan, India and Bangladesh. 
These countries are among the most 
affected countries regarding salinity. 
The agricultural research institutes of 
these countries subsequently have 
distinctive knowledge of, and a long 
research history, in the field of saline 
agriculture and forestry.

One of the project’s first objectives 
was to select a number of species with 
good production characteristics for 
saline environments and to produce 
relevant salinity data about these 
species through pot trials and field 
surveys. As different crops and trees 
show varying reactions to salinity 
stress, the selected species were 
irrigated with varying levels of saline 
water so as to produce  salinity curves. 
Salinity curves indicate the measure of 
biomass decline once the salinity 
threshold (maximum degree of salinity 
at which a given plant still produces at 
100 per cent) is passed. These data are 
needed for choosing the most appropriate 
tree/or crop species for a specific saline 
environment.

For example, freshwater species like 
wheat only tolerate a salinity threshold 
close to zero and then drop productivity 
instantly with increasing salinity. Salt 
tolerant trees continue to thrive under 
increasing salinity and some halophytes  
(salt loving species) even show an 
increase in productivity with increasing 
levels of salt.

For most biosaline tree species these 
data are still non-existent or incomplete. 
Salt tolerance of trees is difficult to 
quantify because it varies considerably 
with many environmental and plant 
factors. Salt tolerant trees are usually 
less salt tolerant during seed 
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germination, and become progressively 
more tolerant in later stages of their 
growth.

Making progress
Consortium members agreed on a joint 
methodology to select highly salinity-
tolerant and fast growing tree species 
and established the necessary 
equipment. Germplasm ordered from 
the Australian Tree Seed Centre in 
combination with locally harvested 
wild species were distributed among 

the Asian project partners. Growth, 
biomass, soil and water data were 
constantly monitored during the 
experiment.

In the three South Asian partner 
countries, a soil, water and terrain 
(SOTER) database was created containing 
valuable information on water, soil and 
climatic factors.

The SOTER was combined with a tree 
requirements database for the selected 
species to estimate the regional 
suitability of these trees.

The results were calibrated with the 
data from the pot trials and the field 
surveys, and for India this resulted in 
a Suitability Index of Salt Affected 
Soils in 12 states for a number of salt 
tolerant tree species. The index was 
calibrated with the growth performance 
of three of the most common salt-
tolerant tree species in order to 
quantify the Biomass potential of these 
saline areas. 

The project continues until May 
2010, and final results are expected 
after that. However, early indications 
appear to show that salinity is a 
qualification that covers a large 
variability even within one district. 
There is no ‘one size fits all’ solution 
and tailor-made adaptations to local 
conditions are required. In addition, 
the initial costs of establishing saline 
agro (forestry) systems are high. These 
factors pose the largest restriction for 
the establishment of biosaline AF 

systems. However, when farmers can 
be supported with similar incentives as 
subsidies as in the case in conventional 
agriculture, the total picture becomes 
economically more attractive.

Salt tolerant trees are hardy, and can 
grow where most other species cannot. 
Introduced into areas where they are 
not indigenous they can easily become 
invasive and are then considered as a 
nuisance. With the high establishment 
costs of trees in saline marginal areas 
in mind, BIOSAFOR says that a change 

in attitude towards some of these species 
through management training is 
recommendable, especially for marginal 
areas. Better management can turn 
them into assets rather than into 
nuisances to be eradicated. ★

As salinity is influencing our 
environment more and more, there is 
an urgency in developing cropping systems 
that can produce in saline conditions ”

“
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Jeannette Hoek graduated from the 
Institute of Earth Sciences at the 
University of Utrecht, The Netherlands. 
She is currently director of R&D at 
the OASE Foundation, where she 
coordinates BIOSAFOR with her 
colleague Symon Miedema. Through 
her private company OceanDesertFood 
she imports Mexican Salicornia (a green 
vegetable grown on seawater) to Europe. 
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