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Climate change - global and local impacts

Climate change has evident, large-scale, negative impacts on global food production.

Northern hemisphere will not remain unaffected by global warming: generally

temperatures are expected to elevate at high latitudes and thus especially in the

Nordic countries, even more than elsewhere in Europe or globally. In the

northernmost Europe, especially Finland, Norway and Sweden, crop production is

practiced at latitudes higher than anywhere else. Consequently, our production

systems will need to be adapted to challenges and opportunities brought by changing

climate.
Enhanced yield potentials along with aggravated challenges

Even though climate change is likely to provide challenges for agricultural and

horticultural production in the northern growing conditions, yield potential per se may

increase markedly, especially due to prolongation of the thermal, but also

physiologically effective growing season. The growing season is likely to prolong

especially in the beginning. In fact, Kaukoranta and Hakala (2008) showed that during

the last 50 years, growing season start has become increasingly earlier, and farmers

have already adapted to this by earlier sowings. Future autumns, again, even with

favourable growing temperatures, are not likely to support growth because of low light

intensity and short days. Moreover, increasing autumn precipitation and its effects on

harvesting conditions and yield quality will cut any temperature derived benefits on

prolonging of the harvesting time.

As in general the length of the growing season is the predominant factor limiting

productivity in the northern European regions, increase in duration of the most critical

growth phases will markedly enhance the yield potential of many crops. For example

in Finland harvested yields may double till 2055 for major grain and seed producing

field crops (Peltonen-Sainio et al., manuscript). Such increases in yield potential mean

that within Europe the Nordic countries are likely to have an increasingly important

role in agricultural production in general, but also in compensating for the loss of

arable land in the Mediterranean region, which will be fatally affected by the

forecasted climate change (Olesen and Bindi, 2002).

Nordic countries are not, however, merely going to benefit from climate warming.

According to our recent results from long-term multi-location datasets of MTT Official

Variety Trials, when comparing typical 1985 (±15 years) temperature conditions to

those estimated to occur in 2025 (±15 years), yield of spring sown crops (with the

exception of pea) tended to decline, contrary to autumn sown cereals (Peltonen-

Sainio, et al. manuscript). This was due to hastened development at critical phases for

formation and realisation of yield potential, resulting from elevated temperatures in

combination with the typically long day conditions in Finland during the growing

season.

The predicted increased variability of growing conditions in the future climate is likely

to increase production risks and uncertainty. Climatic variability also includes risks of

more frequent extreme weather events. This may mean higher occurrence of heavy

showers during growing season and therefore, less even distribution of precipitation.

Drought periods may therefore become more severe in the future also in northern

European conditions. At present, early summer drought is a very common stress in

Finland: it occurs at the most critical phase of yield determination of grain crops

(Peltonen-Sainio, et al. 2008). For example, as a mean over 30 years only some 40 to

60 percent of the precipitation needed for undisturbed formation of yield potential was

reached depending on region. In the future this stress may become more severe.

Furthermore, increases in risks for pest and disease outbreaks markedly contribute to

uncertainty and fluctuation in agricultural and horticultural production.

As a result of increased production uncertainty in the future, farmers may decide to

rely on the most stable crop species only. Hence, also biodiversity of agro-ecosystems

will be challenged by climate change. Furthermore, increased uncertainty in crop

production may increase environmental risks. If applied fertilisers are not used

efficiently during the growing season, they may remain in the field prone to leaching.

Climate change impacts on crop productivity and risks differ depending on e.g. crop

species. Some crops benefit more than others while some may face major problems

and will not be kept in the production. As described above, only slightly elevated

temperatures already challenged yield potential of spring sown seed crops, while e.g.

root crops, other horticultural crops, grass crops and also autumn sown seed crops

seem rather to benefit than suffer from elevated temperatures. Thus, it is likely that

adaptation requirements (both regarding breeding and development of cropping

systems) are going to vary greatly from one crop type and species to another –

creating an evident need for crop type tailored adaptation strategies.

Although there are likely to be marked differences among crops in their responses to

climate change induced changes in temperature and precipitation, as well as in their

adaptation processes and general success, changes in global markets will greatly

interfere and drive farmers decision making, thereby also affecting the implementation

of climate change adaptation strategies.
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