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4- Net ecosystem production
5- Net primary production
6- Heterotrophic respiration
7- Root respiration

8- Soil respiration

9- Net biome production
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1- Mitigation
2- Adaptation
3- Micrometeorological assessment techniques
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Table 1- Physico-chemical properties of the soil of field
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Table 2- Physico-chemical properties of the manure
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3- Closed- chamber method
4- Root exclusion
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1- Above-ground net primary production (ANPP)
2- Below-ground net primary production (BNPP)
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1-Net Biome Production
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Table 3-Treatments effect on harvest index (HI), shoot-to-root (S:R) ratio and allocation coefficients in different parts of
crops in 2010-2012
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Treatment Shoot: Root C aI_Io_catior_1 C al!o_catior_1 C aI_Io_catior_1 C allocation
Year HI (%) " coefficients in  coefficients in  coefficients in extra-root
S ratio h
straw seed root material

C 48 5.2 0.39 0.36 0.14 0.09
M 46 5.4 0.41 0.35 0.14 0.09
F1 45 5.7 0.42 0.34 0.13 0.09
2010-2011 F2 42 6 0.45 0.32 0.12 0.08
F-M 45 5.7 0.43 0.34 0.13 0.08
LSD (5%) 3.20 0.20 0.03 0.03 0.3 0.02
C 49 5.1 0.38 0.36 0.15 0.09
M 45 5.3 0.41 0.36 0.15 0.09
F1 45 5.7 0.43 0.34 0.12 0.09
2011-2012 F2 42 6 0.46 0.31 0.12 0.08
F-M 43 5.7 0.45 0.33 0.13 0.08
LSD (5%) 3.00 0.28 0.03 0.04 0.04 0.02

Al ool 365 ol yon 4y (459 S skS 150 5 159y (olond 395 LS 5> P)f5135250 5 150 (o1 28 el s ey ‘M 5 F,.FFMLC
C, M, F, F, and F-M: indicate: control, animal manure, 150 and 250 kg.ha‘1 chemical nitrogen and 150 kg.ha‘lchemical nitrogen
plus animal manure, respectively.
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Table 3- The total, below and above net primary production of wheat (Kg.C.ha™.year?) in different treatments in 2010-2012
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Aboveground Net Primary belowground Net Primary . .
Year Treatments Production Production Net (Emc]:a?;f r(;(;llicl')uon
(Kg.C.ha.year?) (Kg.C.ha™.year?) gL-havy
C 2250 715¢c 2965
M 3150 1043b 4193
2010-2011 = 3600 963bc 4563
F, 5100 1367a 6467
F-M 4750 1544a 6294
LSD (5%) 541 261 320
C 1850 790 2740
M 3200 1150 4350
2011-2012 = 3400 950 4350
F, 4950 1310 6260
F-M 4800 1610 6410
LSD (5%) 330 340 210

3L e (ol 365 olyen 4 50555 pySohS 150 5 595m5 olewd 355 liSa )3 p,55kS 250 5 150 ( als 368" camls Lo i (F-M g Fp «Fp M .C
C, M, F, F, and F-M: indicate: control, animal manure, 150 and 250 kg.ha‘1 chemical nitrogen and 150 kg.ha‘lchemical nitrogen
plus animal manure, respectively.
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Table 5-The exponential regression model used based on soil temperature at 5 cm depth for predicting CO, flux.

Jlw 2010-2011 2011-2012
Year s O g o Asleo (o g i
Slood Equation R? Equation R?
Treatments

C F=7.7exp(0.103T) 0.85 F=7.1exp(0.092T) 0.80

F. F=4.3exp(0.086T) 0.79 F=4.1exp(0.076T) 0.81

F, F=10.5exp(0.085T) 0.89 F=10.2exp(0.081T) 0.82

M F=13.4exp(0.080T) 0.87 F=12.9exp(0.079T) 0.84
M+F F=13.5exp(0.083T) 0.92 F=14.1exp(0.084T) 0.87

c F=15.1exp(0.080T) 0.90 F=15.2exp(0.085T) 0.92

WS yia o gy Bes B SB glod 1T g @l jLiss) o Sl F oS conl F = a exp (BT), oas oslatsl Jio
Model uses is F = a exp (bT) where F is the CO, flux (mgC.m?%h™) and T is soil temperature at 5 cm soil depth (°C).
23l e ool 358 olyer 4 59555 )5S 150 5 39505 olewd 398 lSe y3 p,S5LS 250 4150 ¢ ol 398" canli coia (F-M g Fp Fp M C
C, M, F, F, and F-M: indicate: control, animal manure, 150 and 250 kg.ha‘1 chemical nitrogen and 150 kg.ha‘lchemical nitrogen
plus animal manure, respectively.
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Fig. 1- Relationship between CO, flux and soil temperature in control plot (a), root-excluded plot (b), Nitrogen fertilizer plot
(c) and manure plot (d). Model coefficients are described in table 5.
C, M, F1, F2 and F-M: indicate: control, animal manure, 150 and 250 kg.ha‘l chemical nitrogen and 150 kg.ha'l chemical
nitrogen plus animal manure, respectively.
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Table 6- Annual soil respiration (RS) and heterotrophic respiration of soil (RHs) (KgC. ha™. year™)

2010-2011 2011-2012
B9 i D99 R (il P9 PP i B9y R e
Jlw 1S 05 95) 1S @5 9S) 1S 05 95) 1S 05 95)
Treatments (JUo 55,5 (JUo ;5 ;LS (Jlw 53 ,t8 4 (JUo 55,5 o
Soil respiration Heterotrophic respiration Soil respiration Heterotrophic respiration
(KgC. ha™. year®) (KgC. ha™. year?) (KgC. hat. year™) (KgC. hat. year™)
C 1878d* 745 1753 740
F1 2265 804 2150 810
F, 2630 835 2510 830
M 2710 970 2766 990
M+F 3257 1150 3310 1250
LSD (5%) 128 101 290 104

23l e (ool 358 olpers 0 59,55 p)5 kS 150 5 39,m5 olewd 395 lSa 3 p,55k8 250 5 150 ( als 368" il ylo i F-M 4y F2 .F1 M .C
C, M, F4, F; and F-M indicate treatment of experiment: control, animal manure, 150 and 250 kg.ha'l chemical nitrogen
and 150 kg.ha™ chemical nitrogen plus animal manure.
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Fig. 2- Relationship between soil respiration and ANPP
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Table 7- Annual net ecosystem production (NEP) and net biome production (NBP) (KgC. ha™. year™)

2010-2011 2011-2012
ST Al slgs po AL sy s Al s po AL sy

o PSR P S e ShS) PSS 3 S e 5ehS) UK 0 (S 05 5kS) 3 LS 5 ()5 0,5 9kS)
Treatments (Jw (Jw (Jw (Jw
NEP NBP NEP NBP

(KgC. ha*. year™) (KgC. hat. year™) (KgC. hat. year™) (KgC. hat. year™)

C 2065 -300 1825 -400
Fy 3604 -200 3365 -300
F, 5077 -150 5100 -200
M 3068 1400 3185 1200
M+F 5000 1300 5000 1100

il o o> 358" olyam 4y 55950 2,598 150 5 y39ym5 oo 365 1S 40 p,55LS 250 5 150 ( ols 565 canlis sy F-M g Fp . Fy M .C
C, M, F;, F; and F-M: indicate treatment of experiment: control, animal manure, 150 and 250 kg.ha'l chemical nitrogen
and 150 kg.ha™ chemical nitrogen plus animal manure, respectively.
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Introduction

The imbalance between anthropogenic emissions of CO, and the sequestration of CO, from the atmosphere
by ecosystems has led to an increase in the average concentration of this greenhouse gas (GHG) in the
atmosphere. Enhancing carbon sequestration in soil is an important issue to reduce net flux of carbon dioxide to
the atmosphere. Soil organic carbon content is obtained from the difference between carbon input resulting from
plant biomass and carbon losses the soil through different ways including soil respiration. CO, emission varies
largely during the year and is considerably affected by management type. The goal of this investigation was to
study the effects of application of manure and chemical fertilizer on CO, flux and carbon balance in agricultural
system.

Materials and Methods

In order to evaluate the carbon dynamics and effect of fertilizer and manure management on soil respiration
and carbon budget for winter wheat, an experiment was conducted as a randomized complete block design with
three replications in research field of Faculty of Agriculture of Ferdowsi University of Mashhad for two years of
2010-2011 and 2011-2012. The experimental treatments were 150 and 250 kg chemical nitrogen (N1 and N2),
manure (M), manure plus chemical nitrogen (F-M) and control (C). CO,emission was measured six times during
growth season and to minimize daily temperature variation error, the measurement was performed between 8 to
11 am. Chambers length and diameter were 50 cm and 30 cm, respectively and their edges were held down 3 cm
in soil in time of sampling so that no plant live mass was present in the chamber. Carbon budgets were estimated
for two years using an ecological technique.

Results and Discussion

The net primary production (NPP) was S|gn|f|cantly higher in the F2 and F-M treatments with 6467 and
6294kg ha™ in the first year and 6260 and 6410 kg ha™ in the second year, respectively. The highest shoot to root
ratio was obtained in F2 and the lowest was observed in control plot with 5.1 and 5. 2 for first and second years,
respectively. The trend of CO,flux as 250, 220, 200, 170, 160 and 155 mg C m™ h™* was gained in the F-M, M,
F2, F1 and root-excluded plots, respectively. In general, manure treatments had the highest heterotrophic
respiration. The hlghest of annual soil respiration and heterotrophlc respiration were also in M-F treatment with
3257 and 1150 kg C ha™ for the flrst year and 3310, 1250 kgC ha™ |n second year, respectively. The annual NPP
was 5000 and 5000 kg C ha™ year” ! for M-F, 5077 and 5100 kgC ha™ year™ in F1 and 2065 and 1865 kg C ha™
year ! for the control treatment in 2010 and 2011, respectively. The range of annual net biome production (NBP)
in the fertilizer and control treatments ranged from -400 to -150 kg C ha™ year suggestlng the loss of carbon in
the field. On the other hand, NBP in the M was 1400 and 1200 kg C ha™ year in 2010 and 2011, respectively
and the M-F was 1300 and 1100 kgC ha™ year™ in 2010 and 2011, respectively.
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Conclusion

The results of this experiment showed that in the wheat ecosystem, the carbon emission is higher than the
carbon entry into the soil. The results also indicated that manure application in agro-ecosystems is a necessary
approach to mitigate carbon losses in the winter wheat ecosystem and the results indicated a high correlation (>
0.9) between soil temperature and CO, flux which was positive and exponential. Soil respiration increased under
the influence of fertilizer treatments (both chemical fertilizer and manure) but, the main reason for the increased
soil respiration under application of chemical fertilizers was autotrophic respiration. While both respiration of
autotrophic and heterotrophic increased in manure treatment.
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