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Strategic use of fertilizers is one of the most important approaches to improve productivity of
rice faming. Fertilizer types, and rates and methods of application lead to degree of environmental
impacts. The present research aimed to compare the environmental impacts of rice farming systems
that received either chemical fertilizers or high-quality organic fertilizers using a cradle-to-farm gate
Life Cycle Assessment (LCA) approach. Four environmental indicators used comprised climate change
(CQ), Acidification Potential (AP), Freshwater Eutrophication Potential (FEP) and Marine Eutrophication
Potential (MEP). Results showed that rice applied with chemical fertilizers obtained more nitrogen and
phosphorus minerals at approximately 6 and 3 folds, respectively compared with the rice received
organic fertilizers. However, fertilizer regimes had no effects on grain yield (kg/rai) and the CC indicator
(P>0.05). In contrast, the use of organic fertilizers led to lowering the AP, FEP and MEP indicators
(P<0.05). In conclusion, the use of organic fertilizers in rice production systems does not negatively

affect grain production but reduce some environmental impacts.
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Figure 1 Elementary flows and system boundary of rice farming systems
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Figure 2 Elementary flows of pelleted high-quality organic fertilizer production systems
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Table 2 Inputs and grain yield of rice received either chemical fertilizers or organic fertilizers

(on a per rai basis)

Inputs Rice received Rice received P-value
chemical fertilizers organic fertilizers
Seed (kg) 25.00 25.00 ns
Fossil diesel (L) 12.69 12.69 ns
Gasoline (L) 2.71 2.44 ns
Nitrogen fertilizer (kg N) 11.97 1.89 xxx
Phosphorus fertilizer (kg P) 3.91 1.19 *x
Potassium fertilizer (kg K) 3.13 2.15 ns
Herbicides (ml) 176.38 176.38 ns
Insecticides (ml) 122.88 122.88 ns
Standard grain yield (kg) 839.63 930.75 ns

ns = non-significant, ** = significant at a level of 0.01 and *** = significant at a level of 0.0001
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Aawandon lun Adwil AP uay fuiinsuuidouves
szuvdnAvuiiuiy (Terrestrial eutrophication
potential) Wina Tngdruniainainssuunswan
Jeowedlulasiuiidnsldninensuin Sndedinng
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Hasler et al., 2015) wavdndrunilainainnis

UanUaswansusenaululasiaumnieg (Mawenluile

wazfelulnsiuesnled) MiAatuludunouvesnis
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FITUYVIR

Table 3 Environmental indicators of rice farming systems received either chemical fertilizers

or organic fertilizers (on a per kg standard grain basis)

Rice received Rice received P-value
chemical organic
fertilizers fertilizers
Climate Change 0.90 ns
Carbon dioxide (%) 23.62 16.00 **
Methane (%) 65.76 75.51 **
Nitrous oxide (%) 10.13 8.33 *
Acidification Potential 0.0137 0.0057 *
Ammonia (%) 83.66 76.90 *x
Nitrogen oxides (%) 11.28 *x
Sulphur dioxides (%) 11.82 *
Freshwater Eutrophication Potential 0.0003 0.0001 **
Phosphorus (%) 100 ns
Marine Eutrophication Potential 0.0023 0.0011 *
Ammonia (%) 15.21 12.03 **
Nitrate (%) 62.68 57.61 *
Nitrogen oxides (%) 21.70 30.11 *x

ns = non-significant, * = significant at a level of 0.05 and ** = significant at a level of 0.01
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