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Abstract

Introduction: Due to the use of fossil fuels, land use changes, and deforestation, the atmospheric
carbon dioxide increases, which affects greenhouse gas emissions and results in global warming
effectively. Since crop production directly depends on the climate, agriculture is one of the first
sectors affected by the climate change. Increasing greenhouse gas emissions leads to rising the
temperature which has devastating effects on organisms’ life, harms natural ecosystems, causes
floods, droughts, and disrupts the climate and ecological balance. Total carbon sequestration of
soil is the ability of trees and other plants to absorb carbon dioxide from the atmosphere and store
it as carbon in wood, roots, leaves, and soil. Total carbon sequestration of plant biomass and total
carbon sequestration under this biomass are the simplest and most economically feasible
solutions to reduce atmospheric CO,. In this regard, an experiment was carried out to investigate
the effect of three amendment materials (alfalfa residues, wheat straw, and poultry manure) on
some soil characteristics and total soil organic carbon potential of wheat organs.

Materials and Methods: To investigate the possibility of improving soil carbon sequestration,
carbon content of plant and soil as well as some soil characteristics, an experiment was designed
in a randomized complete block design (RCBD) during the crop year 2018-2019, on a farm in
Dasht-e Aramou, Dare Shahr-llam province, in three replications on the wheat plant. Trial factors
include the type and amount of amendment materials (alfalfa residues at 5, 10, and 15 t/ha, wheat
straw at 5, 10, and 15 t/ha, poultry manure at three levels of 2, 4, and 6 t/ha and chemical
fertilizer is 100 percent the fertilizer requirement). The studied traits included root carbon, shoot
carbon, root total carbon sequestration, and shoot total carbon sequestration, total carbon
sequestration, soil carbon sequestration percentage, total soil carbon sequestration, soil nitrogen,
soil phosphorus, soil potassium, soil pH, and soil Electrical Conductivity (EC).

Results and Discussion: The use of amendment materials had a positive effect on most of the
studied traits compared to the lack of application of amendment materials. The results showed
that the amount of total soil carbon sequestration and the percentage of carbon in shoots were
higher than roots. The highest amount of total carbon sequestration, percentage of carbon in plant
and soil phosphorus were observed in 6 t/ha poultry manure (Mg) while the highest total soil
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carbon sequestration and soil carbon content were obtained in 15 t/ha straw and wheat straw
(Gys). Also, the highest amount of soil nitrogen and potassium was obtained in 15 t/ha (Ys)
alfalfa residues and the lowest amount was found in control treatment which were 47 and 64
percent higher than the control sample, respectively. Contrary to all measured traits, pH and EC
values were decreased by increasing soil amendment materials. The highest amount of pH and
EC values was obtained in control treatment and lowest amount was observed in 15 t/ha (Gys)
wheat straw which was 4.4 percent and 50.8 percent lower than the control sample, respectively.
Conclusion: Gradual degradation of organic material increases the efficiency of nutrients, the
effect of these compounds on the plant’s productions and soil properties for several years. Using
high quality plant residues, if combined with optimized management, will have a good result,
especially if the timing of the release of nutrients from decomposing plant debris coincides with
the need for the crop. Under such circumstances, the time interval between the release of
elements from plant residues and absorption of elements by the plant will be reduced and by
reducing nutrition elements, it will increase absorption efficiency. In general, the effect of
fertilizer type and plant residue on the amount of carbon of the plant and soil as well as the
amount of nutrients in the soil is significant at 1% level. Among the different treatments in this
study, 6 ton/ha of poultry manure had the most effect on total soil organic carbon and carbon
storage in plant organs, and treatment of 15 ton/ha wheat straw had the most effect on total soil
carbon sequestration and carbon storage in soil. Alfalfa residues treatment had the most effect on
soil phosphorus and potassium content and poultry manure had the most effect on soil nitrogen.
Regarding the lower price of plant residues, it is more appropriate than poultry. Due to
availability of poultry manure residues in the most parts of the country, it is more recommended
to be used compared to other fertilizers.

Key words: Carbon Sequestration,wheat,amendment materials,soil nitrogen, electrical
conductivity
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Table (1) Some physical and chemical characteristics of soil
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unit
Sldia 1.92 765 15 0147 163 13. 087 9.7 6.2 12 1.26 21 35 44 Clay
amount 2 8 4 5 3 Loam
g 390 4 328 @US(Y) Jguer
Table (2) Some properties of decomposition of materials
SN el JTRS 0 AR el s e ol
Sl EC v oC N P K Zn Mn Fe
profile pH
Al (dS/m) - % ppm
unit
paS S 5l 0.91 732 22.99 0.96 025 1.02 19.66  57.81 66.21
Wheat straw
iy Sl 1.03 7.81 2444 1.24 032 144 41.06 102.69 124.27
Alfalfa residue
s 8.27 7.76 3859 2.06 075 237 10258 711.43 351189
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Table (3) Analysis of variance (F value) of effect of amendment materials on total soil and wheat organs
carbon sequestration

Ol s o a5y
S.0.v ©s3T F =z
of plul S5l S S (659l S 2 ) r.x;f 15 > Slas
oy blen S sl F 805 ol total carbon Wheat grain (ks
Root total shoot total oS sequestration yield(t.ha™)
carbon carbon total carbon
sequestration sequestration sequestration
SSS 2 15377 22.89" 22417 9347517 22127
Replication N N N N »
S 10 0.61 1.06 1.06 13.63 119246
Treatment
i g - 4.15 331 3.35 0.91
C.V.

Loy &G ez c]e.n 23Sl gme 5 Aoy =y Jlea| c]e.n 03 Gols sma (o ls aa %;4{** ; ns
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Table (4) Comparison of average total soil and wheat organs carbon sequestration in different

treatments
Sles oy G3allonS 2lem gl 55l S oS S Gislen S 53 ) S (g5l S J)ra;faslss)il.o
Treatment OSa 3 548D (LS 3 0,8 5k8) (S 55 0 5 5kS) OLSa Wheat (s s
Root total carbon  Shoot total carbon Total carbon Total soil carbon grain yield(t.ha™)
sequestration sequestration sequestration sequestration (t.ha
(kg.ha™) (kg.ha™) (kg.ha™) ),
M2 149.95™ 2279.1% 2429 13.499 4.829
M4 158.08° 2435.43% 2594.1% 19.91¢ 7.52°
M6 165.35°% 2540.53° 2706.5° 23.32° 8.52°
G5 146.39° 2321.43" 24685 10.63" 450"
G10 163.31° 2511.03? 2674.23° 17.62° 5.22°
G15 160.42° 2523.5° 2684.53° 26.16° 432
Y5 139.52¢ 2214.97% 2355.13% 9.35' 5.02
Y10 143.71° 2183.07¢ 2327.43¢ 16.08" 6.52°
Y15 144.92° 2224.33% 2369.9% 20.35° 9.02°
Ch 130.49¢° 2022.33° 2152.83° 6.85! 4.829
S 121.16° 1896.13° 2017.9° 0.76% 432
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Table (5) Analysis of variance (F value) of carbon content, conversion coefficient of root and shoot of

wheat
ol L) gl Lo 0y 95 sl
Beginning of growth period End of growth period
4oy tﬁ‘}“f‘”‘” dis @_I}AC.I.L;I
Root Shoot Root Shoot

bt w2 BV b e e Sl kS w2 e b5 e s
Conversion oS Conversion oS Conversion oS Conversion S
coefficient Carbon coefficient Carbon coefficient Carbon coefficient Carbon
content content content content

M2 0.0830° 41.52¢ 0.1029f 51.47' 0.0906° 45.32° 0.1114f 55.72"
M4 0.0847¢ 42.35¢ 0.1039¢ 51.96° 0.0923° 46.14° 0.1126° 56.3¢
M6 0.0862° 43.08° 0.1054° 52.68" 0.0939° 46.96" 0.1140° 56.99"
G5 0.0827" 41.36" 0.1030° 51.51° 0.0901" 45,05 0.1116° 55.79°
G10 0.0862" 43.1° 0.1053° 52.63° 0.0939° 46.94° 0.1139° 56.94°
G15 0.0900° 44,99 0.1100° 54.99% 0.0978% 48.9° 0.1190% 59.51°%
Y5 0.0827¢ 41.35¢ 0.1029° 51.449 0.0901¢ 45.03° 0.1114° 55.69¢
Y10 0.0823! 41.14' 0.1025" 51.27' 0.0898! 449 0.1111' 55.55'
Y15 0.0823" 41.16" 0.1027¢ 51.35" 0.0899" 44.93" 0.1113" 55.65"
Ch 0.0804/ 40.19 0.0998' 49.88' 0.0874’ 4368 0.1083 5414
S 0.0762* 38.11% 0.0940’ 47.01 0.0802% 40.1 0.0983* 49.15*

*x *
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Table (6) Comparison of average carbon content, conversion coefficient of root and shoot of wheat

oles Lo )0 sl L eys0 sl

Beginning of growth period End of growth period

Ay el ¢t.xsl 4y el rl.\sl
Root Shoot Root Shoot
b5 e BISvH Js e BISvH b5 e BISvH Jds e s
Conversion oS Conversion oS Conversion oS Conversion S
coefficient Carbon coefficient Carbon coefficient Carbon coefficient Carbon
content content content content
M2 0.0830° 41.52° 0.1029f 51.47" 0.0906° 45.32° 0.1114f 55.72
M4 0.0847¢ 42.35° 0.1039° 51.96" 0.0923° 46.14° 0.1126° 56.3°
M6 0.0862° 43,08° 0.1054° 52.68" 0.0939° 46.96" 0.1140° 56.99°
G5 0.0827" 41.36" 0.1030° 51.51° 0.0901" 45.05' 0.1116° 55.79°
G10 0.0862" 43.1° 0.1053° 52.63° 0.0939° 46.94° 0.1139° 56.94°
G15 0.0900° 44.99° 0.1100° 54.99% 0.0978° 48.9° 0.1190° 59.51°%
Y5 0.0827¢ 41.359 0.1029f 51.449 0.0901° 45,03 0.1114° 55.69°
Y10 0.0823! 41.141 0.1025" 51.27" 0.0898' 44.9' 0.1111' 55,55'
Y15 0.0823" 41.16" 0.1027¢ 51.35" 0.0899" 44.93" 0.1113" 55.65"
Ch 0.0804/ 40.19 0.0998' 49.88’ 0.0874 4368 0.1083’ 5414
S 0.0762* 38.11% 0.0940/ 47.01 0.0802% 40.1 0.0983* 49.15%
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Table (7) Comparison of average carbon content, density and total soil carbon sequestration under the effect of
amendment materials

o (e l) S G 205 IS () (25 Sk 2 P S G5l S

Treatment Depth of soil (cm) (Ko o il (%) Carbon content (s
( Bulk density Total soil organic

g/em®) carbon
M2 30 1.19° 0.479 13.499
M4 30 1.17¢ 0.68" 19.91¢
M6 30 1.15f 0.82° 23.320
G5 30 1.18¢ 0.4" 10.63"
G10 30 1.14° 0.67° 17.62°
G15 30 1.09¢ 1.03* 26.16°
Y5 30 1.18° 0.37' 9.35
Y10 30 1.17° 0.57" 16.08"
Y15 30 1.13" 0.77° 20.35°
Ch 30 1.26° 0.18 6.85
S 30 1.25 0.31% 0.76
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Table (8) Analysis of variance (Quantity F) of effect of amendment material on some of chemical
properties and concentration of macroelements in soil under wheat cultivation

Ol ek e REBIRESH
SOV df F
Sud e O3 el Ayl
P(mg/kg) K(mg/kg) N (%) pH EC (dS/m)
SIS 2
Replication 4357 2388 234.972 7228 39613.9
Sl 10
Treatment 70517.2 117040 158.654 9911.8 1141161
Ol et 2 -
cV 0.092 0.077 0.03 0.023 0.035

*x *x
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Table (9) Comparison of mean values of properties and Concentration of elements in soil under
different treatments of amendment materials

BN b - 585 ORw S s
Treatment P(mg/kg) K(mg/kg) N (%) pH EC (dS/m)

M2 18.229 209.33" 0.18 7.5° 1.1°
M4 21.13° 246.33¢ 0.20¢ 7.53¢ 1.19¢
M6 22.83 261.33° 0.21° 7.55° 1.28°
G5 17.13' 191.33' 0.16" 7.47° 0.99¢
G10 19.33 232.67 0.16' 7.36 0.83'
G15 20.63¢ 243.33° 0.1517’ 7.31X 0.70%
Y5 17.93" 213.33¢ 0.19° 7.48f 1.04f
Y10 19.93° 249.33¢ 0.21° 7.42" 0.91"
Y15 22.03° 270.33% 0.22 7.38' 0.86'
Ch 15.8! 182.23 0.17¢ 7.59° 1.35°

S 14.13% 164.33¢ 0.15% 7.63° 1.43°
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