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Figure 1- Location of sampling areas
1- Rangeland-without flood spreading-without grazing (control), 2- Rangeland- grazing-without flood spreading, 3- Six rangeland
areas-without grazing-with flood spreading, 4- Rangeland-Atriplex hand-planting-with spread flood and without grazing, 5-
Eucalyptus control forest-without flood spreading, 6- Eucalyptus forest-first strip-with flood spread-Bishehzard network 4, 7-
Eucalyptus forest-second strip-with flood spread-network Bishehzard 4, 8- Eucalyptus forest-Third strip-with flood spreading -
Bishehzard 4, 9 - Acacia forest-with flood spread-Bishehzard 4 network.
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Table 1- Analysis of variance of studied properties in different land uses

Sl o (1o
Ol s 2slio &3l gan yd Mean squares
Variations resources Degree of freedom (g2 (ogaso o, S S woys S 8o pdd oyl
Bulk density (g/cm®)  Organic carbon (%) Carbon stored (Mg/ha)
)I)S\; . 2 0.0017 0.0461 32.99
Replication
(e slacs)5) sl 8 0.0606™ 0.6195 818.05™
Treatment (different landuses)
- 16 0.0034 0.0159 9.40
Error
Syt s - 484 20.21 12.53

Coefficient of variations (%)

Mo Y paw jd o ize s
Significant at P< 0.10s:

(o il + =Y+ Gos) Bl 59,15 ;3 SB s F59 wbo gdmulio Y Joio
Table 2- Means comparison of studied properties in diffrernt land uses (Depth 0-30 cm)

) S pogate o> S oS 015 803D (ol
Lanci use Bulk density Organic carbon Carbon stored
(g/em?) (%) (Mg/ha)
(2215) 58 g~ Moot s ~re 1482 0.14¢e 6.22¢e
Range-whitout flood spreading-with grazing (Control)
ket k"G e _ 145a 0.20e 8.61e
Range-without grazing- whitout flood spreading
e TGS sk e 143a 0.43d 18.26
Range-with grazing- with flood spreading
M yi59 =558 (9 ~Cubllcawy GuSly 5T - 550
Range-Atriplex cultivated-with grazing-whit flood 149a 0.54 cd 2412 cd
spreading
5 k" giedSyl 0l S 147a 0.51 cd 22.39 cd
Eucalypt forest- without flood spreading (Control)

Jol i mode i megillSy] S 123b 1682 61.86 a

Eucalypt forest- with flood spreading-stripe 1
Py mmslSl S 143a 0.86 b 36.83b

Eucalypt forest- with flood spreading-stripe 2
Pyl TSyl SR 107¢ 0.71 be 22.78 cd

Eucalypt forest- with flood spreading-stripe 3
e Ll IS 141a 0.5 cd 23.14 cd

Acacia forest- with flood spreading

25,15 gl me M3 2o )3 B Jlotn] zans 3 5S> (9051 b (gylol Has 51 oS o gy syl (lavpSilio cygim p2 3
*In each column, means with similar letters, have not significant at P<0.05 by Duncan test
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Table 3- Analysis of variance of effects of land use and plant species on dry weight and stored carbon by dominant range
species

©lrpe nCbe
Ol patd 2alio &3l gan yd Mean squeres
Variations resources Degree of freedom — Suis (39 olS 43y S g0 8D
Dry weight  Carbon stored in plant

I .
’_’5“ . 2 106633.54 25135.59
Replication
s 2 958444.36™ 238592.15"
Land use
oL “54595, 2 569732.67™ 133096.90""
Plant species
LS)")IS XDLﬁf Lsd‘)?f *% *k
. 4 493006.06 153426.49
Plant species *Land use
(303 Eyeeis e ; 21.66 18.89

Coefficient of variations (%)

Lo pd ) ey )b pime e
s=Significant at P< 0.10
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Table 4- Interaction of land use and species on mean dry weight and carbon storage by dominant rangeland plants

S5 oS gaigS Sudd 039 o255 sopdd
Land use Plant species Dry weight (kg/ha)  Stored carbon (kg/ha)
el 671.63 ¢ 381.90 d
Heliantemum lippii
)95
5) o Sy yeds — 5y - . 1145.88 b 638.00 ¢
. (2243) M i G5 =52 Cp Dendrostellera lessertii
With grazing-without flood spreading (Control) s
T 10025.5 be 547.10 cd
Artemisia sieberi
el 2013.94 a 1106.20 a
Heliantemum lippii
)95
o Sy — 548 . 1609.13 a 884.50 b
o PheogSon Dendrostellera lessertii
With grazing-with flood spreading s
o 780.99 bc 429.30 cd
Artemisia sieberi
iasatis 807.79 be 456.80 cd
Heliantemum lippii
JyRes
o 5 yad = 543 . 1150.40 b 645.60 c
] M“”‘) i ) Dendrostellera lessertii
Without grazing-without flood spreading s
’ 655.50 ¢ 478.60 cd

Artemisia sieberi
B85 ()b sime NS 1o )3 B Jlass] grdaw 45 5SS 901 b (olol Jlas 1 oS e gy sy (slouSilie cyginn b )
*In each column, means with similar letter, have not significant at P<0.05 by Duncan test
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Table 5- Estimation of total stored carbon (Mg/ha) and its environmental value (million rials) in different land uses

OS5 SoEd PSS P S gepdd gopdd S o3
Aoy SB ols g oS oy 3
Field Carbon stored Carbonstored  Carbonstored  Total stored Environmental
in soil in plant in litter carbon value
38 sdm D 5y (e gy
Range- without flood spreading 6.22 1.60 - 7.82 241.075
with grazing
S T TR E Tl P2
Range- without grazing-without 8.60 2.61 - 11.21 345.582
flood spreading
Moo i 3,8 H9h g e
Range-with grazing with flood 18.26 242 - 20.68 637.523
spreading
558 Ol uSlo iy
s i3y 24.12 4.16 - 28.28 871.816
Range-Atriplex cultivated-with
grazing-whit flood spreading
Mooyt (e sl wals K
Eucalpt forest- without flood 22.39 13.04 8.30 43.73 1348.108
spreading (Control)
oM iy ol 8yl IS
spreading*
o - 115
2o i bl S 23.14 34.06 6.55 63.75 1965.285

Acacia forest- with flood spreading

Sgdion s slal DM iz b 4 pguw g ped Jl syl (5oL #
* Means of stripes 1, 2, and 3 that irrigated via flood spreading.
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Introduction: Carbon sequestration (CS) by forests, pastures, afforested stands and soils is the most
appropriate way to reduce atmospheric carbon. A combination of all these activities can help balance the global
warming process by reducing the concentration of atmospheric CO,. The amount of CS and quality of carbon
storage in the soil depends on the interaction between climate, soil, tree species, litter chemical composition and
their management. The results of Dinakaran and Krishnayya (2008) research showed that the type of vegetation
cover has a significant effect on soil carbon storage. So that the amount of carbon storage in the soil depends on
the amount of carbon entering the soil through plant debris and carbon loss through decomposition. To increase
carbon in the soil, management activities such as increasing the amount of carbon entering the soil by adding
litter and crop residues as well as reducing the rate of decomposition of soil organic matter should be done.
Decomposition rate of soil organic matter is affected by soil condition (humidity, temperature and access to
oxygen), sequestration of organic matter, placement of organic matter in the soil profile and the degree of
physical protection by aggregates.

Evaluating the role of aquifer management in reducing via storing the atmospheric CO, to organic carbon
(O.C) is the aim of this study.

Materials and Methods: The studied land uses were as follows: 1-Rangeland-without flood spreading-with
grazing (control), 2- Range without grazing-without flood spreading, 3- Six rangelands stripes-with grazing-with
flood spreading, 4- Rangeland-Atriplex plantation-with spreading of flood, 5- Eucalyptus control forest-without
flood spreading, 6- Eucalyptus forest-first strip-with flood spreading-BisheZard 4 (BZ4), 7- Eucalyptus forest-
second strip-with flood spreading-(BZ4), 8- Eucalyptus forest-third strip-with flood spreading-(BZ4), 9- Acacia
forest-with flood spreading-(BZ4). Soil and plant were sampled from each land use type. Then, the amount of
O.C was measured in the laboratory and CS was calculated. The economic-environmental value of carbon stored
in the soil is based on Rivers' proposal, which declares a carbon tax rate of $200 per tonne of CO,. The dollar is
equal to 42,000 Iranian rials. Data were analyzed using randomized complete block design and Duncan test (at
P<0.05) was used to compare mean values using the SAS software.

Results and Discussion: The analysis of variance showed that the effect of different land uses on the bulk
density (BD), %0O.C and the CS in the soil was significant at the level of 1%. Comparison of the mean of BD in
various land uses showed that the eucalyptus forest (third strip) had the lowest BD compared to others, and the
difference between this land use and other land uses was statistically significant. The first strip of Eucalyptus
forest had the highest %0.C and the highest amount of CS in the soil, and the statistical difference between these
two indices in this land use with other land uses was significant. Among the studied land uses, the lowest
amounts of CS were related to the control range and range without grazing-without flood spreading. The
interaction of plant to plant species on plant dry weight and plant carbon storage showed that the rangeland
species of Heliantemum lippii and Dendrostellera lessertii in the range with flood spreading have the highest
dry-weight and the species of Helianthomus has the highest amount of carbon storage. This indicates that the
impacts of flood spreading on plant biomass production and carbon storage have been greater than the impact of
no grazing on these indicators. In all uses, Artemisia sieberi showed the lowest dry weight and carbon storage.

1, 2 and 3- Associate Professor, M.Sc., and Assistant Professor, Soil Conservation and Watershed Management
Research Department, Fars Agricultural and Natural Resources Research and Education Center, Agricultural Research,
Education and Extension Organization (AREEO), Shiraz, Iran, respectively.

(- Corresponding Author Email: m.roosta@areeo.ac.ir)

4- Research Instructor, Soil Conservation and Watershed Management Research Department, Guilan Agricultural and
Natural Resources Research and Education Center, Agricultural Research, Education and Extension Organization
(AREEO), Rasht, Iran

DOI: 10.22067/jsw.2020.15049.0



AR il — oy F ojlods FF Al (S g T 4,05 VYYFP

Planting of Eucalyptus camaldulensis irrigated with flood water spreading increased the soil O.C from 0.51% in
the control to 1.68% in the first strip of eucalyptus forest (3.29 times). By calculating the mean of the three strips
in which the eucalyptus was planted, it was found that the highest carbon content of 121.84 ton/ha was stored in
the plant, litter and soil of this land use. Given that, each tonne of carbon is equivalent to 3.67 tons of CO; gas, it
can be concluded that 447.15 tonnes of CO;, gas from the air is stored as organic matter. The economic-
environmental value of this CS is 3.76 billion rials ($89523.81) per hectare.

Conclusion: The studied land that was irrigated with flood spreading, especially the eucalyptus forested area
at Kowsar station, captured significant amounts of CO, from the air and stored it as organic matter in the root
and shoot of plants and in the soil. Also, this may lead to the release of a large amount of oxygen gas to the
environment which play an important role in reducing air pollution. Considering the economic-environmental
value of the carbon stored in the eucalyptus plantation forest areas, the development of this method in flood
prone areas is quite economically justifiable. Due to the high potential of tree species in improving soil carbon
storage, it seems that increasing the percentage of woody species and their physiological diversity have increased
the carbon storage capacity of these species. Therefore, in order to improve the carbon storage capacity of flood
distribution systems, it is suggested that the planting of native and perennial compatible species in these systems
should be considered.
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