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1- Mitigation
2- Adaptation
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Table 1- Physical and chemical characteristics of studied filed soil

S b N ojors P riwd Kpewwly  EC oH (%) S I slge
-1
Soil texture (%) (ppm)  (ppm)  ([@SM7) Soil organic matters
Clay loam ., o9 0.079 13.6 375 3.36 7.49 0.047
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Figure 1- Mean daily temperature (° C) and Rain (mm) in growing season for studied region
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2- Gas Chromatograph
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Table 2- Effect of tillage management, residual and N fertilizer on CO, emission in maize cultivation

Treatment ,lo.s

CO, emission (kg ha)CO, Lol

Firstyear Jol Juo  Second Year eg> Jlw
JER PN Conventional tillage z, v 597a 670a
Tillage type Reduced tillage Jslis o5us 521b 610b
Ll oo No-residual LG, ;.. 209D 201b
Residual management With- residual L1, jgu2s 909a 1079a
0 417c 499d
(kg ha™) o5l 568 150 530b 613c
Urea fertilizer (kg ha) 300 61lab 694b
450 679 754a
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Table 3- Interaction effect of tillage and residual management on CO, emission (kg ha™)

Treatment ,lo.s

First year Jqf Jlw Second year o> Jlw

al=No-residu L, 4.
With- residual Ll jgas
No-residual L& s
With- residual LG, ,e.a~

@) e
Conventional tillage

Jolas o5
Reduced tillage

216b 205h
978a 1135a
203b 197b
839 1024a

(LS 13 0,59kS) (2,5 3emS163 515 Ll (ljwo 2 (150 Tolw 5 wuad Elgil iSod 2 il -£ Jgan
Table 4- Interaction effect of tillage types and N levels on CO, emission (kg ha™)

o £y (kg ha™) 0,9l 3¢5 Jol Jlw 093 Jlus
Tillage type Urea ( kg hal) First year Second year
0 432 533
)y ped 150 562 643
Conventional tillage 300 656 731
450 739 772
0 402 465
Sl o3 150 498 582
Reduced tillage 300 566 658
450 620 737
LSD 5% - 83.12 76.74
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Table 5- Interaction effect of maize residual management and N levels on CO, emission (kg ha™)

Ll Cy o (kg ha) 5,91 598 (kg ha)CO, L
Residual management Urea (kg ha™) First year Jlw Second year e¢3 Jwo

0 182 173
L pae 150 198 187
No- residual 300 211 207
450 248 236
0 652 825
Lldy joi> 150 862 1038
With residual 300 1011 1182
450 1112 1273
LSD (5%) - 198 203
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Table 6- Effect of tillage, residual and fertilizer interaction on CO, emission

N o e -1 -1 e
i g - Ll Cy e (kg ha) 09! ;195 (kg ha™)CO, St
Tillage type Residual management  Urea (kgha™)  Firstyear Jol Jlw Second year pgd Jlw
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&) e No- residual ;gg ggg ilé
Conventional tillage 450 677 895
Ll jouas 0 923 1094
With residual 150 1105 1251
300 1210 1302
450 177 175
L ps 0 195 182
No- residual 150 214 202
JCINPES: 300 228 230
Reduced tillage 450 627 756
Ll g 0 802 986
With residual 150 918 1114
300 1012 1244
LSD (5%) - 450 244 271
8 Fd 10
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Figure 2- Daily CO, emission as affected by tillage, residual and urea levels for first year. CT: conventional tillage, RT:

reduced tillage, R: with residual, NR: no-residual
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Figure 3- Daily CO, emission as affected by tillage, residual and urea levels for second year. CT: conventional tillage, RT:
reduced tillage, R: with residual, NR: no-residual
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Table 7-Average of daily temperature (° C) for sampling time in two experiment year

2011 30 May 29 June 30 July 28 August 17 September
26.3 28.9 30.3 21.5 19.7
WA REJESRTA JRAN e VY 90 VY 99258 YA
2012 5 June 5 July 4 August 3 September 19 September
23.1 29.3 27.2 25.0 19.1
6.00 - y = 0.145x + 0.645
R2=10.728 ° °
5.00 -
: .
NS 400 -
9 3 ® .
‘\i e 3.00 -
C
u 3 200 -
?
1.00 -
0.00 . . . )
15.0 20.0 25.0 30.0 35.0
l98 Ol 4253 (Sl

Mean air temperature

(59 93 JUS® 33 0,59kS) (35 ST 63 il (500 5 (31,5 (Sl 4 )3) @y > (o alasly — € JSCd
Table 4- Relation of air temperature ("C) and CO2 emission (kg ha™* day™)
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Introduction: 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 climatic change (16). These
conditions are also true for Iran. The three greenhouse gases associated with agriculture are carbon dioxide
(CO,), methane (CHy,), and nitrous oxide (N,O). The three GHGs associated with agriculture CO,, CH,4, and N,O
differ in their effectiveness in trapping heat and in their turnover rates in the atmosphere. This environmental
change will have serious impacts on different growth and development processes of crops. Increasing
temperature could affect physiological processes such as photosynthesis, respiration and partitioning of
photoassimilates. Farmers are not able to change or manage the climatic conditions, but some factors such as
soil, water, seed and agricultural practices can be managed to reduce the adverse impacts of climate change (32).
Mitigation and adaptation are two known ways for reducing the negative impacts of climate change. Mitigation
strategies are associated with decreasing greenhouse gas (GHG) emissions through management practices such
as reducing chemical fertilizer application, mechanization, increasing carbon storage in agroecosystems, planting
biofuel crops and moving towards organic farming (42), etc.

Materials and Methods: This study was carried out at the experimental field of the Ferdowsi University of
Mashhad in 2011 and was repeated in 2012. The Research Station (36°16°N, 59°36°E) is located at about 985 m
a.s.l. Average temperature and precipitation rate of the research station in two years are shown in Figure. 1. The
three-factor experiment was set up in a strip-split-plot arranged in a randomized complete block design with
three replications. The experimental treatments were tillage systems (conventional and reduced tillage) and
residual management (remaining and leaving of maize residual) assigned to main plots and different levels of N
fertilizer (0, 150, 300 and 450 kg urea ha™) was randomized as a subplot in tillage treatment. The seedbed
preparation was made based on common practices at the location. Plot size under the trial was 4 m x 3 m so as to
get 70 cm inter row spacing. Maize seeds (single-cross 704 cultivar) were hand sown in May for two years. The
ideal density of the crops was considered as spacing 20 c¢cm inter plant. As soon as the seeds were sown,
irrigation continued every 10 days. No herbicides or chemical fertilizers were applied during the course of the
trials and weeding was done manually when necessary. Measurement of CO, emissions was performed by the
closed chamber method. For this purpose, PVC plastic rings (20 cm in diameter and 30 cm height) were
scattered on each of the plots. The chambers were placed in soil for two hours and the gathered air was collected
by 10 ml vacuum syringe. Then, the samples were transferred to the laboratory and CO2 was measured using
GC-mass.

Results and Discussion: The results showed that CO, emissions for conventional tillage was about 15 and
10% higher than the reduced tillage in 2011 and 2012, respectively. The CO2 emissions can be taken as
indicators of soil tillage effects on the soil ecosystem, because CO, emissions are closely connected to the
microbial turnover and the physical accessibility of organic matter to microbes. These parameters were more
available in the conventional tillage than the reduced tillage. CO, emissions were strongly higher in the
remaining residual condition rather than leaving condition in two years. CO, emissions in the remaining residual
condition was about 4.36 and 5.37 times higher than that of the leaving residual condition in 2011 and 2012,
respectively. The microbial respiration and humidity of soil in the remaining residual condition is higher than
that of the leaving residual condition. CO, emission was elevated with increasing the rate of N fertilizer. The N
fertilizer can increase the microbial activity of the soil. Cover cropping and N fertilization can increase CO,
emissions in full and reduced tilled soils by increasing the amount of crop residue returned to the soil. The
results showed that CO, emissions in 2011 were higher than 2012 in all treatments. The residual treatment had
more effect on daily CO, emission in comparison with tillage and N fertilizer treatments in both years. The trait
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was higher under conventional tillage, residue remaining and higher N fertilizer levels compared to reduced
tillage, residue leaving and lower N fertilizer application. Linear regression for air temperature and mean CO,
emission illustrated that there was a positive correlation between air temperature and CO, emission.

Conclusion: In essence, the results showed that CO, emissions for conventional tillage were higher than that
of reduced tillage in two years. Remaining residual condition had strongly higher CO, emission rather than
leaving condition. CO, emission was elevated with increasing the rate of N fertilizer.
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