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Table 1- Chemical properties and root: shoot ratio of plant residues

L Clogas iy Lgw @) 155 P
Parameters Cotton Soybean Maize Rapeseed Wheat
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Total carbon (g.kg™?)
(‘9)59135 )" P)s) 55 Ojes 4.3 7 4.7 59 3
Total nitrogen (g.kg™)
O MO Samd  gg g 57.8 87.1 67.9 131
Carbon to nitrogen ratio
wilpp il ddyy S g 0.39 0.35 0.35 0.43

Root: shoot ratio
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Fig. 1- Residue decomposition in soil as a function of soil moisture (percentage of field capacity)
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Table 2- Residue relative decomposition rate and half-time (time needed for 50% reduction of residue dry weight) in
different soil moisture regimes based on the fitted exponential equations in fig. 1

(630 by 51 20,3) S sy () o 4325 6y (395) Ll yos 4o -
Soil moisture (percentage of field Relative decomposition rate (1/day)  Residue half-time (day) il
capacity) P Y y (r?)

30 0.0012 578 0.82

60 0.0021 330 0.87

100 0.0024 289 0.89

¢ Cotton ™ Maize & Rapeseed ® Soybean © Wheat
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Fig. 2- Residue decomposition in soil as a function of residue type (with different C:N ratios)
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Table 3- Residue relative decomposition rate and half-time for different residue types with different C:N ratios
based on the fitted exponential equations in fig. 2

4 (515 o) Ll g5 e . . o o
(550555 ('/35,) oo @325 oo g (595) LU yos dow .
. I . Relative decomposition rate (1/day) Residue half-time (day) o
Residue type (C:N ratio) r
by 0.0021 330 0.95
Soybesn (58)
=P 0.0019 364 0.82
Maize (87)
R 0.0020 346 0.82
Cotton (96)
1 0.0021 330 0.81
Rapeseed (68)
ps 0.0013 533 0.80

Wheat (131)
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Fig. 3- Relationship between residue decomposition rate (k) and soil moisture

Decomposition rate sharply decreases as soil moisture falls below 60 percent and it will be equal to zero in soil moisture of nearly
nine percent of field capacity.
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Fig. 4- Relationship between residue decomposition rate (k) and residue C:N
Decomposition rate sharply decreases as C:N increases to more than 65 and it will be equal to zero in C:N ratio of nearly 180.
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Fig. 5- Moisture factor (Fm) as the ratio of relative decomposition rate (k) to maximum relative decomposition rate (Kmax)
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Table 4- Attainable carbon sequestration in wheat (kg.ha?') in different Iran’s provinces in five years from 2002-
2003 to 2006-2007
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Table 5- Wheat residue decomposition percentage in different provinces during one year after harvest
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Table 6- Attainable carbon sequestration in maize (kg.ha) in different Iran’s provinces in five years from 2002-2003 to 2006-2007
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Table 7- Maize residue decomposition percentage in different provinces during one year after harvest
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Table 8- Attainable carbon sequestration in rapeseed (kg.ha?) in different Iran’s provinces in five years from
2002-2003 to 2006-2007
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Table 9- Rapeseed residue decomposition percentage in different provinces during one year after harvest
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Means with the same letter are not significantly different at 5% level of probability.
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Table 10- Attainable carbon sequestration in cotton (kg.ha?) in different Iran’s provinces in five years from 2002-2003 to 2006-
2007
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Table 11- Attainable carbon sequestration in soybean (kg.ha) in different Iran’s
provinces in five years from 2002-2003 to 2006-2007
obw! ot 35 B (1,8
Province Attainable carbon sequestration
b L')l’.‘.‘.l?).DT 14500
East Azarbaijan
J2) 16382
Ardebil
ofets 1660°
Golestan
o) 14490
Lorestan
(Jl)'\")'l" 160120
Mazandaran
s doyd gy Jleas] o )3 I3 me 3N 36 LSD 9051 Lwlul p S jie By (sl (cla Sl
*Means with the same letter are not significantly different at 5% level of probability.
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Table 12- Maize residue decomposition percentage in different provinces during one year
after harvest
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*Means with the same letter are not significantly different at 5% level of probability.
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Table 13- Attainable carbon sequestration of five crops in different moisture and residue retention scenarios
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*Means with the same letter in each column and each treatment are not significantly different at 5% level of probability.
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Fig.7- Attainable carbon sequestration in studied crops
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Table 14- Total attainable carbon in five major crops of wheat, maize, rapeseed, cotton and soybean in different Iran’s provinces
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Introduction

Carbon sequestration is defined as the permanent gain of carbon by soil, plant or water. Soil as the largest
terrestrial carbon pool plays an important role in the global carbon cycle. Due to the role of agricultural systems in
CO, emission, attention to the carbon cycle in agricultural systems is of prime importance. So, the interest in
agricultural soils and plant biomass as a carbon sink and an operational mechanism for reducing the atmospheric
COs level, is increasing. It is estimated that world’s crop-based agriculture occupies 1.7 billion hectares, which can
store up to 170 Pg carbon. Thus, the aims of this study were to simulate the relationship between crop residue
decomposition rate with carbon to nitrogen ration (C:N) (an index of residue quality) as well as soil moisture
regimes (the most important factors in residue decomposition) and also estimation of the attainable carbon
sequestration in irrigated systems of five major crops in Iran based on the simulated model.

Materials and Methods

Residue decomposition rate of wheat (Triticum aestivum L.), maize (Zea mays L.), rapeseed (Brassica napus L.),
cotton (Gossypium hirsutum L.) and soybean (Glycine max L.) (with C:N ratios of 131, 69.7, 87.1, 57.8 and 95.9 ,
respectively) in different soil moisture regimes (100, 60 and 30 percentage of field capacity) was studied in a 390-
day incubation experiment. Study data was used for simulation of residue decomposition and relative decomposition
rate was defined as a function of moisture (fn), C:N (fc.n) and temperature (femp). The simulated model was used to
evaluate attainable carbon sequestration of the studied crops in five years from 2002-2003 to 2006-2007 based on
yield, harvest index and shoot to root ratio in three scenarios of residue retention (100, 50 and 0 percentage of total
residue produced) as well as three scenarios of soil moisture regimes of 100, 60 and 30 percentage of field capacity
for different provinces of Iran. In this step, residue decomposition during one year after harvest was calculated using
fm, fo.n and fi The difference between proportions of the residue returned to the soil and decomposed residues were
considered as un-decomposed residue which was multiplied by 0.45 to gain attainable carbon sequestration. Data of
attainable carbon sequestration was analyzed as factorial experiment based on completely randomized design.

Results and Discussion

Results indicated that higher C:N and therefore lower residue quality caused lower residue decomposition rate.
This parameter was also decreased in soils with lower moisture. Effects of soil moisture on reside decomposition
was more pronounced than residue quality. Comparison of attainable carbon sequestration in Iran’s provinces
revealed that in wheat cropping systems: Kermanshah and Sistan and Balouchestan, in maize: Qazvin and Southern
Khorasan, in rapeseed: Isfahan and Boushehr, in cotton: Eastern Azarbaijan and Hormozgan and in soybean
cropping system: Ardebil and Eastern Azarbaijan provinces had the highest and lowest attainable carbon
sequestration, respectively. Attainable carbon sequestration in all crops was decreased with increasing soil moisture
from 30 to 60 and 100% of FC and decreasing residue retention from 100 to 50 and 0 % of total crop residue
production. Maize and soybean showed the highest and lowest capability of carbon sequestration, respectively.

Conclusion
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Results of the present study highlight the effects of environmental factors such as soil moisture as well as
inherent properties of plant residues on residue decomposition. Climate and residue quality are the main determining
factors of soil microorganisms activity and residue decomposition and therefore soil attainable carbon sequestration.
Better soil moisture condition and temperature, also higher residue quality increases microorganisms activity
resulting in more residue decomposition. Furthermore, plant biomass and residue management affects attainable
carbon sequestration. Resultant of the mentioned factors determines attainable carbon sequestration in soils of
agroecosystems. Regarding to the total carbon sequestration of afore-mentioned crops, Ardebil and Sistan and
Balouchestan provinces showed the highest and lowest carbon sequestration, respectively.
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