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INTRODUCTION 
In Italy, 219,500 ha were cultivated to rice 
in 2014 (with a total production of 
1,466,000 t). The conventional cultivation is 
by far the most common agricultural 
system; however, the rice area dedicated to 
organic rice was 9,528 ha (4.3% of the 
overall rice area) with a total production of 
57,070 t (3.5% of the rice production). 
The aim of this study is to assess the 
environmental profile of organic rice 
cultivation in a farm located in Pavia district 
(Lombardy). 

METHODS 
A cradle to- farm gate perspective was applied: the system boundaries include 
the production of inputs consumed during the rice cultivation and related 
emissions. The Functional Unit is 1 t of rice grain (14% moisture). Inventory 
data were collected a farm located in Lomellina where organic rice is cultivated 
over about 70 ha. The cultivation practice of ORP system was identified by 
means of interviews with the farmer and of surveys on the farm. An average 
grain yield of 4.5 t/ha (14% moisture) was recorded. The impact categories 
evaluated are using impact assessment method recommended by ILCD: climate 
change (CC), ozone depletion (OD), particulate matter (PM), human toxicity 
(HT), photochemical oxidant formation (POF), terrestrial acidification (TA), 
freshwater (FE), terrestrial (TE) and marine eutrophication (ME), freshwater 
ecotoxicity (FEx) and mineral, fossil and renewable resource depletion (MFRD). 

Organic (ORP) vs Traditional (TRP) 

SYSTEM BOUNDARY 
 

The substitution of compost with cattle 
manure (AS2) appears to bring the greatest 
benefits in 9 out of 11 impact categories. 
Such benefits range from approximately 13% 
up to 51%, depending on the impact 
categories considered. The introduction of 
aerations during the cultivation period (AS1) 
can reduce only climate change (about -9%) 
but increase all the other environmental 
effects. Respect to BS, using dried poultry 
manure (AS4), the environmental impact is 
reduced for all the 11 impact categories. 

1) Absolute results 2) Environmental hotspots 

3) Comparison among scenarios 
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In paddy rice, methane emission from soil takes places mainly due to 
organic matter decomposition in anaerobic conditions. Respect to 
Baseline Scenario (BS) (where green manure, compost and straw are 
incorporate into the soil), five alternative scenarios (AS) have been 
considered: 
AS1  to reduce CH4 emissions, during the flooding two aerations are 
performed (due to weeds a grain yield decrease (10%) is considered); 
AS2  the compost is substituted with cattle manure; 
AS3  the compost is replaced by cattle slurry; 
AS4  dried poultry manure is used in this scenario in place of 
compost; 
AS5  the straw is collected and sold (allocation is performed and an 
additional nutrient removal is performed). 

Fertilization is performed with green manure and 
using compost. No aerations are performed. 
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Mechanisation Ryegrass & Vethch seed  Compost 
Rice seed Grain drying Fertiliser emissions 
Methane emissions 

Impact 
Category 

Unit Score 

CC kg CO2 eq. 3269.75 

OD 
kg CFC-11 
eq. 8.08·10-5 

HT CTUh 2.75·10-5 
PM kg PM2.5 eq 2.38 

POF 
kg NMVOC 
eq. 8.76 

TA molc H+ eq. 100.95 
TE molc N eq. 453.38 
FE kg P eq. 0.14 
ME kg N eq. 38.69 
FEx CTUe 899.47 

MFRD kg Sb eq. 8.94·10-3 
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ORP shows higher environmental impact 
for 10 of the 11 evaluated impact 
categories, it performs better than TRP 
only for FEx (the impact category almost 
completely affected by pesticide related 
emissions). These differences are mainly 
related to the lower yield (-33%), the 
higher diesel fuel consumption related to 
mechanization of field operations and, in 
particular, of mechanical weed control- 
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