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Table 1- GHGs emission coefficient per kg application of chemical inputs and GWP
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Herbicide ’ (Lal, 2004)
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Fungicide ’ (Lal, 2004)
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Table 2- Input application (kg.ha™) for cultivating cereal in Kerman province
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Table 3- Total GHGs emission as affected by chemical N fertilizer for studied cereal in Kerman province

XV Pey Oy
Wheat Barley Maize
AL 5 KWWy KWWy KWWy
‘ﬁ”f‘"‘“ 25T (63 - obe awSl s T ok Sl 6 . ol
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CO:2 (1) or e CHa (kg) CO2(t) X CHi(kg)  CO:(t) or e CHa (kg)
N2 (kg) N:20 (kg) N20 (kg)
Bﬁ‘“gﬁ. 2924+448* 67£12 83214547  1389+611 3249 3955408  49+11 10.08 139413
arasir
BM 702422 17+14 19974365  307+47 742 873+52 114+74 3£1.02 325423
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J""’)‘E 1498242245  346+59 426414542 19054233 44410 54224425 7966875 184421  22672+12
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b 244223 6+0.3 69611 68+18 242 192488 5543 1£0.2 15548
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s 3411 1£0.4 96+16 742 0.240.08 21+4 0.8£0.2  0.02+0.01 241
Rafsanjan
SU'!*?*” 1245+99 2942 35424543 797+36 18+8  2268+411 614 1£1 17447
1rjan
ok 1113111 2649 316704287 641452 1543 18234267  130+31 3+0.7 371455
Kerman
%9‘:‘; 21242.1 4902 60458 5113.5 118 14553.8 8375.4 193.28 23837.3
ota.
3kl oLzl
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Table 4- GHGs emission as affected by chemical P fertilizer for studied cereal in Kerman province

PRV Pey Oy
Wheat Barley Maize
3B y2on d ST 63 SawS ST 63 KWWy
Region =160 o ot oS e O oS 387 ol
. s _ ) 039 _ ) O39% _
() 05 (e5skS)  (p59k) () (os5 545 (05 945) () (or5 515 (05 945)
CO:() N0 CHi(kg) ") CHy(kg) < "' CH,(kg)
CO(t) N0 (kg) CO(t) N,O(kg)
(kg)
WJ){, 330+32* 33+4 2970+£623 121433 13£2 1140+498 67 0.58+0.2 52+6
Bardsir
BM 79+11 8+3 713+66 2845 3+1.3 252441 14+1 1 £0.09 122423
am
;5); 1691+333 169+18 15221+£986 174+22 1743 1563+£369  944+111 94+25 8494+731
iro
b 28+2 3+1.1 248+14 6+0.5 0.62+0.07 55+9 T+2 0.65+0.3 58+11
Ravar
b ,) 4+0.8 0.4+0.02 34+4 0.7+£0.08  0.07+0.01 612 0.1£0.09  0.01+0.006 0.9+0.09
Rafsanjan
u\})w 141+33 14+3 1264+189 73+12 T+2 654+66 71 0.72+0.2 65+7
Sirjan
ks 126+25 13+3 1130+121 58+18 6+0.7 525496 15+£8 2+0.5 13945
Kerman
?Tj 2397.9 239.8 21580.4 466.1 46.6 4194.7 992.3 99.2 8930.7
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Table 5- GHGs emission (kg) as affected by chemical K fertilizer for studied cereal in Kerman province

vy Fes Oyd
oy o Wheat Barley Maize
O ST (53 eS| ST (53 ST ST (5
Region Iy ol I ol Ojer ST glie
oS 0ite ch, oS Gl CHL oS N0 CH,
CO: N0 CO: N.O CO:
HJ)J 20347+2453* 1+0.8 136431 47494857 0.3+0.06 3246 291451 0.02+0.004 24+0.2
Bardsir
BM 48834551 0.3+0.04 33411 1049+182 0.1£0.01 742 680493 0.05+0.01 5+0.9
am
;‘5):: 104274+3587 7+1.3 695488  6512+742 0.4+0.03 43+8 4748241421 3+1.1 317+44
roft
I
R), ) 1701£234 0.1+0.05 112 231413 0.02+0.001 24+0.3 325463 0.02+0.01 2+0.7
avar
oxind)
] 234480 0.02+0.01 2+0.4 2546 0.002+0.001  0.2+0.03 5+1.3 0.001£0.0009  0.03+0.01
Rafsanjan
>
; ) )M 8661+821 0.6+0.04 58+10 27234364 0.2+0.03 1843 364431 0.03+0.005 2+0.8
irjan
o
el 7744+60 0.5+0.06 52+14 21894400 0.2+0.02 15+4 777+11 0.05+0.01 5+0.6
Kerman
& 147844.0 9.9 985.6 17478.0 1.2 116.5 49924.0 33 332.8
Total
3t ozl <
“: Standard Error
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Table 6- CO:zemission (kg.ha™) as affected by chemical pesticides for studied cereal in Kerman province
p.\f 9> O)S
b s Wheat Barley Maize
Region oS dle OV i oSE,e oS e OV i oSE,8 oS dle OeSd i oSE,e
Herbicide Insecticide Fungicide Herbicide Insecticide  Fungicide Herbicide Insecticide Fungicide
B)M;)J 27924+4214* 20899+2103 8480944 114121111 16794258 70654811 801+121 159424 -
ardsir
BM 67011587 50164862 20354625 25204521 371456 15604833 1870+58 371+14 -
am
;‘3’: 143103+124 107102423658  43458+5243  15648+3213  2303+369  9687+633  130648+6989  25942+999 -
roft
|
R:: ) 2334+696 1746+118 708433 554499 81£14 343431 894+88 178422 -
var
olrs)
] 320+55 240+11 97418 61+13 9+1.2 3849 1343 34+0.8 -
Rafsanjan
B
‘S)" )M 11887+362 8896+880 3610+£55 65454711 963+111 40564611 1002+66 199425 -
irjan
o
s 10628+1258 7954+66 32284399 52614811 774489 32574187 21374399 424475 -
Kerman
T& ‘1 202898 151854.1 61616.7 42001.3 6182.1 26000.9 1373676 27275.9 -
ota
3t olzil <

Sl snd g 558 sodlad 4y Cuas BB ol Jg .59 CHa
izl i o 3)90 Sap bt 4l )3 (g4 390 yioS

9D (owyy 5 Dy ) g g 3l yidiy pAS 0 IS 5 aw ja

*: Standard Error

Lol Ll lise (ay > by (o ol 395

9 N20 Iy CO2 jliil (e oy 3)90 Jgpaee a2 >



QS bl ¥ ojloids & alr (g3)glies ol pgy 4y pits Y45

i a0 SE Ly SIGIA IS SLa3IS LSS JS o e

cowyp Oyg0 M g WLt ol oy 53 a8 Db LS s
o byye CO sLasl gliee (Jlo > o5 )32 WV 2935) (g i
(Jlo 22 F S 3l 2e8) (oS 5 paiS S )3 @y (i e
2 oaalite @) celyj ) 5 Gl w0 ol olje
5 Ol ety Sy claliwpd paiS 50 (Y o)
929 «Olxied)y lapbio el 9 cp i (b w5 @ gla)S
(Y Jga2) 392 LIy Jlo )3 1) CO2 jlil lee (35208 a5
Ol by @l g2 3ol paS L auliie Ll 5 92 0l >
P gl sl COp 58 Hlaal IS 5l aspn A0 51 i a7 o
byl yoed el 9 Moo e (b e &2 bgaye (o) (il
a5l (80 cnl (VY Jgia) Sgdee Jol 1y deoy> gy 5l a8
o sl ggeme 2 29 Glwpred cpl ) 055 (VL S
1 05 YEV¥) piiS el 55 COs 55 Lt e cole)S ol
DY) g 5l s o2 ol 5 (Lo o o5 R0AY) @) 51 i (Jles
45 pp ceiS o ghaw b Ll plie JS 53 g (Jlo 0 o
b cdlbas

Ol 53 N2O HUisl glise (owy 2 3)90 Jpazeo a2 5
dg aliwped 503 1 5ieS g yidin ciyS 4 lxind 9 S
©) g g2 IS Jpae dw b > Cép Gl el (A Joi)
ey an @S el b Jold 1) NoO Lasl 5l 6ol woe
bl lse,S il 3 N2O jlial JS 5190 ¢ FF Vedgus
A ) g o pdS ol gl e d laodlys Spae
9= 9 S 3 (A Jgaa) city poliats] byl i
Oliee Oy Sy Slam 55 Gl 5 jpedy Sl lio ped
Olee )3 53 39 hly bl (gl i s oy 53 [y N2O Ll
F18) o 5 (o 2 2ok 15+ oS slolin 5o i
2 (A J9a) 392 Gl 9 jed 1 i (Jlo 53 p)SolS
e | (i Loy il 3 N2O jlis] 3o gozre
(e D9 9 Sl Juin 055 g paS Gl oleerd slaodles
by slaglioped (Jpaze 4w ;> N2O Lisl ggeome ol

..).5.)9{ )L\Ao\.AJl ‘JJ):JAA.AJ dl)l.) ul>).;.w 9 yawdy

23l g by slagliuogd )3 &S ob Gl @l )3 5 g olS
@53 sl ) ey 3y5-e 1SS (laj @S il e
3 ey g2 )3 Ll e Lyl 2,503 53 (Jg 92 92 51y
4 by ye CHy g N2O COoyLil 5o (g 900 009 &yd
3 st o ol g €3 )y puiS 50 maslty (alsesss 355 By
0dse) 292
2 o Lot Sl G past o homs IS
ol ) (Sglate Laml plise ooy il cilisen (ol o
2 eSS I a AFY 250 s 51 COy jLiml yliee oS g )sboay b
L paiS p» paSiile Bpas jl (80 Cépe bt sl Jlo
Sy jl (b g Glxind) Gl pred 3 p S bS A 250>
Ol iz 2 8 Jgi2) 392 ©gliste ©)3 sy jiS o i
390 EL > (pleerd piSile Bpan 4 by je CO Lisl
2 ksl ol e byl o S )3 a8 3l L gl ¢ wyp
slapbwped )3 524 (7 Jsan) 39 @55 5 92 5l VL puS
ezl lie leyS il slagbiopnd S5 55 ogly § <y
@) 5l i 52 ) (plbend oS ile Bpas I 86 CO2
Loy 3olo B8 kulyd j5 S8 g (iS0pis L alaly 55 g
AP 455 g loS adlate ;3 &> sl)j o oS Ol
il i paiS ol )3 85 (ood I8 o3latul 3590 (oliens
S o 53 39 S 5| il Syl chpma ] 2 COn
Sy jl (b CO2 Ll g 039 oo 2 g nl g2 olS
Esoxe ooy (Fdoix) S0 (S i 5l i (liesd S5
S ol Ui 5wy dy9e LS > Calise gla Sl L]
lyig jiSale ay bgyye COp Hlaml e oS aw jo )
Syae | (86 COp izl L5 jl g iSg)8 g iSe i
VOVADY) puS o Ll 5o a8 0l (L ol o yiSTo i
O 5 (o 32 5ol TYIVO) &5 § iy ot (Ul 53 5515
COs il JS lun 3t (Jlo 33 p S5 FIAY) 2 1 ¥, oo
a5 sly loyS Gl 3 liard o i) GBpae I Jol>

(Fds>) 592 92 ply 93 3l i



4y w2 o 03l B pan | 6 Sl loyS Juwilly g laildS gl 315 HLacl oy

st 3590 OME 3 oS (lunl iliteo (Sl e 43 () CO JUiST IS (of 50 =Y Jgui
Table 7- Total COzemission (ton) for studied cereal in various regions of Kerman

Obw e P # @3 Egoore
Region Wheat Barley Maize Total
ror 3331+566* 1540430 56+3 4928
Bardsir
~ 799+111 340433 130+11 1270
Bam
“’D 17071+901 21134522 91144419 28297
Jiroft
) 278+54 7546 62+16 416
Ravar
o 38+8 8+2.3 0.93+0.03 47
Rafsanjan
“B’M 14184499 884+36 70+7 2372
Sirjan
oef 12674300 710+80 149+10 2127
Kerman
Eoome 24204.0 5671.2 9582.1 39457
Total
3yllzl olzsl <"

*: Standard Error
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Table 8- Total N2Oemission (kg) for studied cereal in various regions of Kerman

Obw 3o pS # @3 Egooe
Region Wheat Barley Maize Total
R 1024+20%* 45+4 240.06 148.6
Bardsir
~ 2443 10£2.1 440.8 38.41
Bam
o 522466 62411 281420 864.9
Jiroft
|
9 942 2+0.7 2+0.05 12.63
Ravar
o 1£0.17 0.24+0.02 0.03+0.01 1.44
Rafsanjan
ol 4345 2648 24+0.6 71.33
Sirjan
-l
ol 39411 2144 5+1.1 64.12
Kerman
Eoezne 739.8 165. 8 295.8 1201.4
Total
3kl olsl <"
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*: Standard Error
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Table 9- Total CHsemission (kg) for studied cereal in various regions of Kerman

Obw y P # @3 Egoore
Region Wheat Barley Maize Total
m 11430+£633* 51304366 193430 16750
Bardsir
~ 2742+588 11324222 451+80 4320
Bam
oy
Tiroft 58560+6356 7030+700 31480+4200 97070
9 955+44 249429 216+16 1420
Ravar
ol 13110 2742 340.7 160
Rafsanjan
UBM 4860+13 2940+366 241450 8040
Sirjan
oef 4350+288 2360+989 515460 7230
Kerman
Eexe 83020 18860 33100 134990
Total
3llel olzsl <"

*: Standard Error
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Table 10- Global warming potential (GWP) (ton CO: equivalence) for studied cereal in various regions of Kerman

*: Standard Error

Obw 3o S # @) Egooe
Region Wheat Barley Maize Total
s 3603+601* 1663554 6148 5326
Bardsir
~ 865422 367+39 141241 1373
Bam
o 184624833 2280188 9862+679 30604
Jiroft
) 301267 81419 6848 449
Ravar
ol 4149 8+2 10.06 51
Rafsanjan
ol 153448 95369 75413 2563
Sirjan
s 1371+188 767+48 161422 2299
Kerman
Eoeze 26176.9 6118.8 10369.0 42665
Total
3llzl olzsl <"
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Fig. 2- GWP (ton CO: equivalence ha™') for each cereal (A) and the share of each chemical input in GWP (B)
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Introduction

Agriculture is a major consumer of chemical resources. Increasing use of the inputs in agriculture has led to
numerous environmental problems such as high consumption of nonrenewable energy resources, loss of
biodiversity and pollution of the aquatic environment. This environmental change will have the serious impacts
on different growth and development processes of crops. The latest report of the Intergovernmental Panel on
Climate Change (IPCC) states that future emissions of greenhouse gases (GHGs) will continue to increase and
cause to climatic change. This condition is also true for Iran. The three greenhouse gases associated with
agriculture are carbon dioxide (CO.), methane (CHa), and nitrous oxide (N20). Consistent with the development
of agricultural production systems and move towards modernization in this sector increased dependence of the
chemical resource. There is even less data on CO,, N>O, and CHs; gas emission analysis as affected by
cultivating various crops in Kerman province. Therefore, this study was conducted to assess the greenhouse
gases (GHGs) emission and global warming potential (GWP) caused by chemical inputs (various chemical
fertilizers and pesticides) for cultivating wheat, barley and maize in some regions of Kerman province at 2011-
2012 growth season.

Materials and methods

The study was conducted in Kerman province of Iran. Information about planting area of potato, onion and
watermelon in various regions of Kerman was collected. Data were collected from potato, onion and watermelon
growers by using a face to face questionnaire in 2014 for different regions of Kerman. In addition to the data
obtained by surveys, previous studies of related organization (Agricultural Ministry of Kerman) were also
utilized during the study. The application rates of the chemical inputs were collected by using a face-to-face
questionnaire in various regions (Bardsir, Bam, Jiroft, Kerman, Ravar, Rafsanjan and Sirjan) of Kerman
province. The amounts of GHG emissions from chemical inputs in the studied crops were calculated by using
COy, N>O and CH,4 emissions coefficient of chemical inputs. Each greenhouse gas, i.e. CO,, CHs and N,O has a
GWP, which is the warming influence relative to that of CO,. The emission was measured in terms of CO,. The
GWP coefficient based on CO; is shown in Table 1.

Results and Discussion

The results showed that N and P fertilizers had the highest application share of chemical inputs. Maize had
the significant different with wheat and barley based on N application per hectare. P application for maize and
wheat was about 58 and 28% more than barley.

In all conditions, CO, was obtained extremely higher emission rather than N>O and CHs. This issue was due
to the highest coefficient emission of CO, compared to N>O and CHs. Due to higher usage value and coefficient
emission of N fertilizer, GHGs emission for N fertilizer was higher than the other inputs in all three crops and all
the regions. The pesticide inputs had lower GHGs emission in comparison with chemical fertilizers. The highest
emission of CO», N>O and CHy4 was gained for wheat fallowed by maize, and barley had the lowest value. Jiroft
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and Rafsanjan were obtained the highest and lowest GHGs emission through the studied regions, respectively.
Higher GHGs emission in Jiroft was due to the higher planting area compared with the others regions. Annual
GWP in studied regions and cereals had the same trend with GHGs emission, whereas, the highest and lowest
values of GWP per hectare were related to Jiroft and Sirjan, respectively. The GWP in maize (504 t.ha') was
higher than wheat (404 t.ha') and barley (431 tha'). Among the chemical inputs, N fertilizer brought about
87% of GWP.

Conclusion

Generally, the results showed that nitrogen fertilizer is the most important factor in greenhouse gas emissions
in cereal. Corn cultivation has more share than wheat and barley in the global warming potential. According to
this research, the following strategies can be considered for reducing greenhouse gas emissions:
- Improvement of the nitrogen use efficiency
- Use of crop rotations
- Use of organic (manure, compost, green manure, plant debris) and bio (nitrogen fixation microcrystalline)
resources than chemical fertilizers
- Use of ecological and biological methods for pest and weed management
- Use of intercropping systems
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