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ASSESSING THE AGRO-ECOSYSTEM PERFORMANCE 
IN A LONG-TERM WINTER WHEAT CROPPING*

1

SUMMARY: The aim of this study was to access the impact of agricultural practices 
to the multiple agro-ecosystem function of winter wheat cropping systems. The data 

of the Institute of Field and Vegetable crops. A simple performance-based index was 
used to discriminate among treatments based on the crop and soil parameters within 
the different agro-ecosystems. The following indices were used: food production, raw 
material production, nutrient cycling and greenhouse gas regulation. Continuous 
cropping resulted with decrease in the utilization of the agro-ecological potential. 

wheat-based cropping systems. 

Key words: agro-ecosystem performance, grain yield, winter wheat, cropping 
systems.
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phenomena of ‘indicators’ of environmental effects, in a framework consistent with 

inputs 

MATERIALS AND METHODS

1946/4 in order to improve production and conservation properties of chernozem, in 1970 

1. -1+ 
crop residues (D3)

2. -1+crop 
residues (D2)

3. Monoculture (wheat-wheat), mineral fertilizer 100 kg N ha-1+crop residues 
(MO)

4. 
5. 

residues (N3)

calculation of averages, ranking and scoring treatments, and summing of scores within 

Step 1: Group Data within Agro-ecosystem Functions 
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[Agro-ecosystem performance = f fp = f 
rmp = f 

nc = f (residual soil NO3, ggr= f (soil 
3)]

fp  rmp nc, ggr 

Step 2: Calculate Treatment Averages
This step contains calculation of treatments averages for each indicator. It is important 

functions.

D2 D3 MO N2 N3

5088 6086 4625 1102 1730
Grain N content, g/kg 98.82 118.61 90.18 19.21 31.19 

Raw meterials production 

5972 8699 6108.2 1340 2566
Stover N content,  g/kg 9.8 11.8 9.01 1.9 3.1 

Residual soil NO3-N, 0-90 kg/ha 116 120 100 45.5 48.5 
Soil pH 7.17 7.43 7.11 7.50 7.60 

Greenhouse gas regulation

Soil organic C, kg/ha 60 200 63 850 64 750 50 820 51 320 
24.9 22 20 11.5 15
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Step 3: Rank and score treatments

ascending or descending order, depending on whether a higher value for the indicators 

most straightforward approach from data arranged in descending order it to assign a score 

Rank Treatment Score Rank Treatment Score

Grain N content

1 D3 1.00 1 D3 1.00

2 D2 0.84 2 D2 0.83

3 MO 0.76 3 MO 0.76

4 N3 0.28 4 N3 0.26

5 N2 0.18 5 N2 0.16

Raw materials production 

Stover N content

1 D3 1.00 1 D3 1.00

2 MO 0.70 2 D2 0.86

3 D2 0.68 3 MO 0.76

4 N3 0.29 4 N3 0.26

5 N2 0.15 5 N2 0.16

Residual NO3-N Soil pH

1 N2 1.00 1 N3 1.00

2 N3 0.94 2 N2 0.98

3 MO 0.45 3 D3 0.97

4 D2 0.39 4 D2 0.94

5 D3 0.37 5 MO 0.93

Green house regulation

3

1 MO 1.00 1 N2 1.00

2 D3 0.97 2 N3 0.76

3 D2 0.91 3 MO 0.57

4 N3 0.78 4 D3 0.52

5 N2 0.77 5 D2 0.46
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Step 4: Sum scores within and across agro-ecosystem functions 

RESULTS AND DISCUSSION

a highest, for MO 84.71, and for N3 62.43 and for N2 is 54.57 as the lowest. Based on 

0.88) 

Treatments production

Raw 
materials 

production

Nutrient Greenhouse 
gas regulation

Not 
scaled

Scaled to 
100

(7=100%)
D2 1.67 1.54 1.33 1.37 5.91 84.42
D3 2.00 2.00 1.34 1.49 6.83 97.57
MO 1.52 1.46 1.38 1.57 5.93 84.71
N2 0.34 0.31 1.94 1.23 3.82 54.57
N3 0.54 0.55 1.98 1.30 4.87 62.43

Correlation 
to AESP 0.82 -0.88 0.96 0.97 - -

CONSLUSIONS
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PROCENA PERFOMANSI AGROEKOSISTEMA U 
VIŠEGODIŠNJEM OGLEDU SA PŠENICOM

Izvod

 performanse agroekosistema, prinos, ozima pšenica, sistemi 
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