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Background and Objectives: Iran is one of the countries with the highest
production of greenhouse gases in the world, which according to estimates
is a significant part of these effects are related to agricultural activities.
There are various methods for assessing the environmental impact of
agricultural activities. Life cycle assessment is one of the methods for
assessing the effects of sustainability that has been developed based on the
product production process. Existing methods for assessing the effects of
life cycle and determining the effects of agricultural activities are
determined by classifying and modeling the evaluation and possible
changes in soil quality indicators as a result of agricultural activities in the
field. The main purpose of this study is to investigate the environmental
effects of forage maize production system using the Life Cycle Assessment
(LCA) method in order to better manage and control these effects.

Materials and Methods: The study area is an educational farm of the
University of Tehran with an area of 260 hectares. The required information
was collected through interviews with field experts. The amount of inputs
used and the emission of pollutants in several groups of effects including
global warming, eutrophication, acidification, surface water poisoning and
ozone depletion, classification per functional unit (one ton of forage corn) are
determined and their effect on the exchange life cycle. Life cycle evaluation
calculations were performed by Sima Pro software.

Results: The results showed that (1): The most environmental degradation
due to forage maize production is related to surface water pollution with a
value of 1.94x10™ kg, 1,4-DBg, that chemical fertilizers and irrigation
have the most effect on this pollution 1.33x10™ and 4.96x10™, kg
1,4-DBg,, respectively: (2): The value of the environmental index is
2.19x10™* points or 0.219 picopoint. It was calculated that the normalized
values of the effect groups are due to the production of fodder corn, which
is calculated by multiplying the total amount of contamination of each
effect group by the normalization and weighting factors, specific to each
effect group. The lower the value and the closer it is to zero, the less
environmental impact of the product is less.
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Conclusion: Using different methods of crop management such as the use
of organic inputs, rotation, nitrogen-fixing plants, and tillage, at least based
on the using of low input principles to reduce these environmental effects
and also by selecting appropriate methods of irrigation yield and optimal
crop vyield management environmental degradation reduced these
operations. The solution that can be proposed and implemented to reduce
the effects of this operation is to use different methods of crop management
such as the use of organic inputs, rotation, nitrogen-fixing plants, and
tillage at least, based on the use of minimizing principles to reduce these
environmental effects. By selecting appropriate methods for irrigation and
optimal management of water consumption while increasing crop yield, the
environmentally destructive effects of this operation were reduced.
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N;0 = () % (001 X (Nyogar + Ner) +0.01 x (32) x NH; + 00075 x () x NOg) (1)
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oty by o 3 0355 Ol NO3 5 SU sl
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Nor (ObSa D3 S 5hS) (dras las S 53 575
2 e SHS) A Ll s e 0558 Ol
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NO; — N = 21.37 X =—[0.0037 X § + 0.0000601 X Noyy — 0.00362 X U] (4

Dol LB 05555 Isbes Vseme e ol oS
sphie S B 5 Gras glasS s s
Y Jgae)

55 Os 5 slasl Hlaas NHa-N H11 ol 33 &S
Jlaie TAN' (059 (,ijj,:s) Slisel G

el (D355 0 S HS) Slisal 53 35250 0355
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Table 2. Ammonia pollution potential (N %) resulting from the application of chemical fertilizers.

(Ao ,3) er ot 25 £
Type of chemical fertilizer
) possel Oz
Ammonium nitrate
g U:;}J S 5
Ammonium sulfate
Y]l
15 3%)
Urea
4 (NPK, NP, NK) ,zs dor (g5 JolS glas S
Complete fertilizers containing several elements
85 STFYSPAICIEN
Ammonium nitrate urea
3 sl SLed

Liquid ammonia

RGN IS 4 eb)}Tf.jY‘ éhd}.k}

1- Total ammonium N
2- Emission rate ( SV A

5 s ol lassS (gl 5 55 e Ol TAN
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Table 3. Nitrogen content of different animal manure.

(.b‘jj(ajgjl:S>TAN J.>1_5 ;)SC);
kg per unit The unit Type of fertilizer
T
Cow manure
23 xSa e GL: 35S
M3 Liquid manure
32 e oS ek las
M3 Fertilizer with low humidity
0.8 &  d
Ton Pure fertilizer
13 > ol gilala, 58
' Ton Released fertilizer
FrS
Poultry manure
10 o S S
Ton Broiler chicken manure
6.3 &> S o5 f 0555
Ton Laying chicken manure
9 &5 Sl ped k23S e S
Ton Broiler manure with litter
7 o S ol o IS (55 e 5 S
Ton Laying chicken manure with litter
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Table 4. Results of maximum methane gas production capacity per cow and maximum methane gas
production based on method IPCC (5).

Gt S Gt S Sy -
Cow Non-dairy cows Buffalo Pig
Area
BOa VSh BOa VSh BOa VSh B0a VSb
Lot S pal
0.24 5.2 0.17 24 0 0 450 05 St sen
North America
¢ slLis)l
0.24 5.1 017 2.7 0.1 3.9 450 05 it
Western Rupee
3 5 byl
0.24 41 017 2.7 0.1 3.9 450 05 SrE SR
Eastern Europe
L3)
0.13 35 0.17 3 0.1 39 450 0.5 S
Oceania
(Y G el
0.13 2.9 0.1 25 0.1 3.9 0.29 0.3 o d S
Latin America
&y 31
0.13 1.9 0.1 15 0.1 3.9 0.29 0.3 h
Africa
a5l
0.13 1.9 0.1 15 0.1 3.9 0.29 0.3
Middle East
[
0.13 2.8 0.1 2.3 0.1 3.9 0.29 0.3 )
Asia
O\:M}.LA A)L; A
0.13 2.6 0.1 14 0.1 0.3 0.29 0.3

Indian subcontinent

a in m® CH/kg VS, b average VS production for per head per day for the average animal (kg Vs/ head day (source:

IPCC 1997))
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Table 5. Methane conversion factors (%) for different fertilizer systems and climatic conditions, dairy and beef
cattle and buffalo.

Slwo 3

b, TEEb N N O D e
L X Liquide/ Lol Pasture Daily . Burned -
agoon Drylot Digester Other Climate
slurry Solid storage range Spread for fuel
90 10 1 1 0 10 10 1 o
Cold
JJJ:A
90 35 115 115 00.5 10 10 1 »
Mi
90 65 2 5 10 10 10 1 s
Hot
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Table 6. Conversion coefficients for environmental impact groups into normalized and weighted values.

"(Pt) 2505y el 6N il e eyl A GesS
Weighting coefficients Normalization coefficients The unit Effect group
e ale s
0478 0.478 kg Sbeq It e S
Inorganic resources Reduction
Jos slacs é b Wl
0.003 0.003 M) (o slosstn) Jl e 8
Inorganic resources Reduction (fossil fuels)
. Sl Ll
0.02 0.02 kg COzq Sher ol d
Global warming potential
0550 Y olai
0.441 0.441 kg CFC-11,, oo
Ozone layer defect
Ol s gt il
0.39 0.39 kg 1,4-DB Sl s Jty
The potential for human poisoning
s gl
0.42 0.42 kg 1,4-DBq R
Surface water poisoning
5T gl s yos
0.01 0.01 kg 1,4-DBeq T eEe
Open water poisoning
S o
0.92 0.92 kg 1,4-DBeq il
Soil poisoning
Lo 630 gunsl denS |
2.72 2.72 kg CoHieq Gt sB 0
Photochemical oxidation
- _
419 419 Kg SOz O Sl ey
Potential for acidification
a5 Gl Jily
6.32 6.32 kg PO.¥« slerlo S ey

The potential for lake suffocation

1- Picopoint (¢ 5 55
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Table 7. Non-normalized levels of contamination for each effect group in forage maize cultivation.

JS Sl J>1_} j}'l LSL-M);
Total amount The unit Effect groups
T mbe W
2.28x10" kg Sb eq I gl S
Inorganic resources Reduction
Jod o e b &
1103301 MJ (h ) I e JHE
Inorganic resources Reduction (fossil fuels)
O3l Y olads
1.83x10° kg CFC-11 eq e
Ozone depletion
Lol e HE
0.021286 kg 1,4-DB eq et Jely
The potential for human poisoning
I ST e sams
0.016915 kg 1,4-DB eq e
Open water poisoning
LAA_JT o
37.58279 kg 1,4-DB eq i Sl ey
Surface water poisoning
0.000209 kg 1,4-DB eq -
Soil poisoning
Lol 95 38 O gunsl eS|
1.83x10° kg C2Hq eq SRS O
Photochemical oxidation
[SEVRP-N W 3Ly
0.000441 kg SO. eq Sl Jy
Potential for acidification
ST LR B
0.000119 kg PO,* eq Qe s 5 9
Eutrophication
. 2l Z it
0.108969 kg CO, eq Sler s -k

Global warming potential

0535 S 3 Sl okl s a8 okl 5 es
SISl Al e pll JL G 5, Sudn s aale an
S Olles ol S alS gl Ol e &S
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Table 8. The effect of different operations on the amount of pollution for each of the effect groups.

6)@

Sias

by lles

NP ks e el 35S Sl glaes
. . Watering . - Organic Harvest
The unit Planting Systems Spraying Fertilizer Fertilizer operation Effect groups
-17 16 18 16 17 17 JTJ:; cu L}?LL
kg Sheq 208x10 1.65x10 3.84x10 8.21x10 2.19x10 5.8x10 Inorganic resources
Reduction
I b L5
MJ 547x10"  181x10%  268x10Y  7.86x10"°  399x10V  1.8x10%° (o ot 5)
Inorganic resources
Reduction (fossil fuels)
kgCFC-1leq 9.79x10%°  1.52x10%7 535x10™°  103x10%  7.71x10™  35x10'8 055 ¥ oo
Ozone depletion
Ol Cap gt Jannily
-16 -15 -17 -15 -17 -17
kg14-DBeq  1.66x10 2.88x10 2.64x10 4.77x10 8.17x10 3.38x10 The potential for
human poisoning
151 gl @
kgl4-DBeq 217x/10% 4.15x10%° 1.05x10Y 256x10%5  338x10Y  1.86x10°° It
Open water poisoning
e o] &
kg14-DBeq 3.96x10™°  4.96x10™  4.09x10™® 1.33x10™  1.44x10%  578x10% S gt
Surface water poisoning
. : Sl o
kgld-DBeq 3.83x10™®  1.42x10% 5.15x10%°  39x1077  9.64x10"°  449x10%® 2
Soil poisoning
Lol 43 43 ( [SWRY]
kg C,H, eq 1.03x10"  2.87x10%®  3.38x10™®  1.67x10™° 6x1078 2.22x10™ GrEertr S Ot
Photochemical oxidation
DA g Ll
kg SO, eq 4.96x10"  9.88107° 2x10%  6.82x10™  2.97x10Y  1.03x107° oA el ety
Potential for acidification
. ) oS 350
kgPOeq  147x1077 104x10™  638x10"  538x10%  1.09x10Y  3.36x10" Qe R
Eutrophication
Sl b S ey
kg CO2 eq 0.001717 ~ 0042453 0000669  0.058709  0.001012 0.004408 Global warming
potential

A
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Table 9. Environmental index results (Normalized values).

5 sl a1 S glaes 3
1.09x10-*° kg Sb eq St e 5
Inorganic resources Reduction
2.09x105 MJ (hed glacst ) JI 2 ct.« S
Inorganic resources Reduction (fossil fuels)
g 095l Y olass
3.13x10" kg CFC-11 eq o
Ozone depletion (ODP)
g Lol Cus gauns 3Ly
826)(10 15 kg 1,4'DB eq -~ J:M; 2
The potential for human poisoning
7.16x10" kg 1,4-DB eq bl o e
Open water poisoning
. Lﬁs_JT [Gev)
1.94x103 kg 1,4-DB eq e Sl e
Surface water poisoning
E S Ce
1.91x10%° kg 1,4-DB eq i
Soil poisoning
4.97x10™° kg CoHa eq et 558 Oyl bS]
Photochemical oxidation
g Ol gdew! 3Ly
1.87x107%° kg SO, eq Ghamel ol
Potential for acidification
7.51x10™° kg PO.™ eq O el 351
Eutrophication
2.60x10"7 kg CO eq Sler ol S Jely
Global warming potential
2.19x10™
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