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Abstract 

The ADAGIO project (adagio-eu.org) was designed to focus on regional studies in order to uncover 

region-specific problems. In this context, a bottom-up approach is used (along with the top-down one) 

that employs scientific studies involving regional experts and farmers in the evaluation of potential 

regional vulnerabilities and adaptation options. Results of the regional studies and gathered feedback 

from experts and tanners show in general that (increasing) drought and heat are the main factors of 

agricultural vulnerability not only in the Mediterranean region but also in Central and Eastern Europe. 

Another important aspect is that the increasing risk of pest and diseases may play a more important 

role for agricultural vulnerability than assumed before; however, till now this field has been 

investigated in Europe only sporadically. Another important aspect is that there are increasing regional 

differences in the crop production potential in Europe due to climate change and that positively or 

negatively impacted agricultural systems can vary in a relatively small spatial scale depending on the 

specific limiting environmental conditions such as climate or soil conditions (Eitzinger at al., 2008). 

As a partner in the ADAGIO project, the Center for Meteorology and Environmental 

Predictions at the Department for Physics of the Faculty of Sciences of the University of Novi Sad 

(Serbia) had the following responsibilities: (a) to suggest measures of adaptation based on the 

"observed" indicators about climate change in selected regions with intensive agricultural production 

(Subotica, Novi Sad, Arilje and Slankamen) and (b) to lead the thematic ADAGIO group "Adaptation 
r--. 

on occurrence of pests and diseases determined by climate change". We also had the task to provide 

dissemination of the results obtained in order to raise the level of awareness about potential climate 

change and its impact on agricultural production. However, the drawback of scientifically based 

agricultural policy and a low level of agricultural inputs make agricultural production in Serbia 

particularly vulnerable to climate change and extreme weather events. Unfortunately, awareness 

about impact of global climate change on the national economy and particularly on agricultural 

production as its most sensitive part is at the lowest possible level among Serbian politicians and 

decision-makers. That produces a non-affirmative atmosphere within the scientmc community 

concerning climate change impact research. Therefore, the implementation of the ADAGIO project in 

Serbia was a hard task with ambiguous results and effects. 

During the first project year, a collaborative network was first established induding agricultural 

engineers of different specialties from the University but also from scientific institutes, agricultural 

advisory services and private companies. We have to emphasise that the selected institutions for the 

collaborative network are broadly recognized in the agricultural community on the state as well as 

regional level (Subotica, Novi Sad, Arilje and Slankamen). Secondly, in order to properly address 

some socio-economic aspects of climate change issue, specialists for rural sociology and sociology of 

science were involved in the realisation of the second step of the first project year. On the basis of the 

corresponding methodology we designed a questionnaire for gathering data about the attitudes of 

experts and farmers towards climate change impact on agriculture production. There were three kinds 

of questionnaires, those for plant protection, fruit production and agronomy experts and farmers. The 

questionnaires were sent by regular mail to 921 addresses (experts and farmers) in various places 

throughout the Vojvodina region. Upon completion, they were returned to be analyzed. Unfortunately, 

as is common with the sending of questionnaires by regular mail, a relatively small number of 

addressees actually responded to the survey (73 out of the 375 experts (19.4%) and 195 out of 546 

the farmers (36%)). Let us note that this kind of research was the first of its kind in Serbia and that 

analysis of answers from the questionnaires in some segments had a slightly limited specific weight in 

the sense of scientific conclusion. However, there was enough evidence to underline some 

conclusions regarding climate change impact on agriculture in Serbia. Based on the results obtained 

from the questionnaires, we have concluded that in the last 15 years the following diseases have 

occurred frequently in the region as a result of climate change impact: powdery mildew of cereals 

(Erisiphe graminis), Fusarium head blight, Cercospora leaf spot (Cercospora beticola), sunnower 

blight (Plasmopara halstedit) and potato and tomato Alternaria leaf spots (Altemari so/am), particular!, 

because of dry and warm springs and dry summers with occasional showers. Additionally, a paper b 

78 



Jevtic et al. (2009) disusses the appearance of small grains diseases in Vojvodina as a product of 
climate change. . . . . . 

During the second project year, two proj~ct tasks we~e ~cc~mplrshed _(1) climate _srmulatron using 
a regional climate model (Mihailovic and Lalrc, 2009a; M1ha1lov1c and Lall~, 20~9b) rn order _to ge_t a 
picture of potential climate changes throu~h expe_riments for the selected trme-sl,ce and _(2) erght pilot 
assessments were conducted in order to (1) quantify past, present and future effects of climate_ change 
in the north of Serbia (the Vojvodina region) based on the trend of agro~lir:iatic_ indices_ (Lalrc et ~I., 
2007· Lalic et al., 2008a; Lalic et al., 2008b; Lalic et al., 2009); and (11) 1dent1fy feasible potential 
adaptation measures for the selected regional agricultural sy~tems based on the id~ntified problems. 
For the climate simulation, we used EBU-POM, a two-way regional coupled model, with the Eta/NCEP 
limited area model as the atmospheric part and the Princeton Ocean Model as the ocean part 
{Djurdjevic and Rajkovic, 2009). Both models are well known and_ have been extensively verified. Eta 
was the operational model at NCEP for many years and POM Is one of the most commonly used 
models for scientific investigations as well as for operational ocean forecasts. Exchanges of 
atmosphere fluxes and sea surface temperature (SST) between the two compone~ts a_re done 
interactively, during integration, using specially designed coupler software. In every physical tIrr:1e step 
of the atmospheric model (360 seconds). surface atmosphere fluxes needed for the ocean forcing are 
transferred to the ocean model grid. After that, SST is transferred back onto the atmosphere model 
grid, serving as the new bottom boundary condition. In this study the simulation domain selected 
covered the region of Europe. The horizontal resolution was 0.25° in the atmospheric model and 0.2° 
in the ocean model. The two-way coupled scheme was only applied over the Mediterranean Sea. For 
the other water bodies (Atlantic Ocean and the Black sea), we used SST from the global model 
integrations. Here, we present the verification of the present climate integration for the 1961-1990 
base period and an analysis of the A 1 B climate change scenario experiment. CRCM was nested 
within integrations of the atmospheric ocean global circulation model SX-G. 

In the last project year, we considered based on our results some urgent local adaptation 
measures that could be used immediately in crop production in Serbia, particularly in its northern part 
(Vojvodina): (a) a more reliable weather forecast before or during the growing season help farmers 
and the extension service staff to take appropriate measures and (b) preventive measures, such as 
determining the planting rate on the basis of available soil moisture, successful control of diseases, 
pests or weeds, nitrogen dose used for top dressing, etc .. Proposed measures to be used in fruit 
growing in the same region are: (a) to grow tolerant cultivars and to avoid growing fruits in regions with 
significant environmental risks; for example, growing peaches at higher altitudes and not in the 
lowlands of Vojvodina. It has been noticed that in years with frost damage the peach orchards affected 
the most were those bellow 170 m altitude. Advantage should be given to cultivars that have been 
locally selected or have been introduced a long time ago, because they are supposed to be more 
adapted to the envir?nmen!al conditions. It is also of g_reat importance for fruit trees to enter dormancy 
wel~ prepare~. as this provides a~surance that they will be able to withstand low winter temperatures. 
Anti-frost sprinklers can also be installed, while small fruits growers can use agrotextiles or can grow 
plants in protected spaces such as small and large polytunnels, glasshouses etc. The list of adaptation 
measures will be extended after analysis of all the results of the project. 

. . . Identification_ and demonstration of dissemination strategies were foreseen as the last 
act1v1t_1es of th_e project. During the whole project, a lot of time was spent on consideration and 
pla~n_rng of this segment. Unfortunately_. sever~I attempts to organise meetings with farmers and 
dec,s,_on-mak~rs h_ad no success. Obviously, implementation should go through the media and 
te_achrng curncu~a in order to ~mprove the knowledge of future producers and decision-makers about 
climate change impact on agricultural production. After 30 months of step-by-step project realisation 
'!"e can co~clu_de t~at all resea~ch and assessment goals have been achieved, while thei; 
implem~~tat,on in agncult~ral practice and policy is the hardest task, which requires more time tha was antIc1pated by the project. n 
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