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Table 1- Physicochemical properties of farm soil

) Colan w. . o5 - . B
Sloogas ol Sl B e ) i Ol Shd by el g9y e P
Properties  pH ) s»W  Sand Silt Clay N P K Fe Zn Cu Mn

EC oC
p
»‘5
) -- (Ms/cm) (gr/cm?) (mg/kg)
Unit
e
val 7.65 1.064 1.6 33 47 20 0.28 0.039 6 170 1.7 07 06 45
alue

The soil texture is loamy
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Table 2- Schedule of sowing, harvesting and returning residue of wheat and crops in rotation

A28 ely; J AV-aA <y J
2018-2019 crop year 2019-2020 crop year
cunls Sl g Ll 6ls,5 cuils Sl g Ly yadls )5
Sowing Harvesting Returning Sowing Harvesting Returning
residue residue
pus BB NAEA sl =Y obhy slo,s Ve sls >\ #
Wheat 3 November 26 May 2 June 8 November 31 May 6 June
olace olo > Y -— o)) ols > YY -— e VP
Wild Rocket 10 June 2 October 13 June 8 October
oile olo > Y. 9 VY FURE sls > YY 9o VY e VP
Mung Bean 10 June 14 September 2 October 13 June 18 September 8 October
&y 250 oV Ao Ve 250 olo g ¥ e VP
Corn 6 July 29 September 2 October 2 July 26 September 8 October
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SOC pool (Mg ha') = SOC concentration (%) x soil
depth (m) x bulk density (Mg m=3) x10*m?ha*x10?
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Table 3- ANOVA results (MS) for soil chemical properties under the influence of cropping systems and different levels of nitrogen

fertilizer

S.O.V.

a0

sol3!
df

S (plberd Oloogas

Soil chemical properties

pH

ST o IS5 59 Prw o2l S
oC N P Fe CS

Sk
Block
Jw
Year
Jlox Sob
Block x Year
Cropping
System
s X JLo
Year X
Cropping
System
O39S e
Nitrogen Level
X Jls
0395
Nitrogen Level
X Year
O3ares o
Cropping
System x
Nitrogen Level
omaX J s
XS
03955
Year X
Cropping
System x
Nitrogen Level
Uas
Error
OlysS cp2
C.V.(%)

44

0.0089

0.0016"

0.0009

0.0063

0.0006

0.0052"

0.0015

0.0065

1.24

0.00001 0.0000121 0.090 0.038 0.008

0.06038" 0.0000269 2.683 1.375° 34.778°

0.00001 0.0000038 0.185 0.00009 0.007

0.02727** 0.0002991** 2.697* 0.443* 15.709%

0.00343** 0.0000391** 0.445* 0.042 1.976%*

0.00207%#* 0.0005776** 0.368 0.006 1.192%*

0.00047 0.0000304** 0.050 0.014 0.270

0.00027™ 0.0000006™ 0.178" 0.022" 0.156™

0.00018™ 0.0000003 0.033" 0.002 0.106™

0.00036 0.0000045 0.144 0.030 0.209

7.13 10.51 6.43 6.88 33.89

EE TS
¢

Ao go plad ly /o0 5 o/ ol mhaw ;o o s g i 5 4

** *significant at 0.01 and 0.05 probability level, respectively
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Table 4- Interaction effects of different levels of nitrogen fertilizer and cropping system on soil chemical properties

Slos S ol Cloogas
Treatment Soil chemical properties
s 0390 T ok o ST oS 55 o595 L) ool O3S o
. i Nitrogen levels o ocC N P Fe Cs
Cropping system pH
(%) (%) (%) (mg/Kg) (mg/Kg) (Mg/ha)
paS-clate 0 7.51 0.433 0.039 6.62 2.25 3.67
Wild Rocket- 50 7.56 0.427 0.047 6.95 2.20 3.52
wheat 100 7.46 0.439 0.049 7.17 2.36 3.82
e . 0 7.60 0.342 0.033 6.12 1.91 1.49
fv\,ffwl
Eall heat 50 7.61 0.343 0.039 6.45 2.03 151
aflow-whea 100 7.59 0.356 0.042 6.13 1.97 1.82
pasS- ke 0 7.52 0.385 0.037 6.67 2.23 2.51
Mung Bean- 50 7.54 0.398 0.044 7.03 2.29 2.83
wheat 100 7.57 0.405 0.046 6.90 2.27 3.00
N 0 7.63 0.354 0.031 6.25 2.06 1.78
e —u)o
c heat 50 7.65 0.34 0.037 6.13 2.02 157
orm-whea 100 7.63 0.377 0.040 6.23 1.98 2.34
FLSD (p=0.05) 0.13 0.031 0.0034 0.62 0.28 0.72
SL obend Oluogas (m (Smod il 6 -0 Jgox
Table 5- Correlation coefficients between soil chemical properties
A oo ST oS 0395 o ool S
pH ocC N P Fe CS
Aol
1.00
pH
'] .
oo **-0.34 1.00
ocC
SO *.0.28 #4059 1.00
N
s +.0.37 #4068 #2056 1.00
P
Ry
-0.33” 0.69” 0.377 0.61™ 1.00
Fe
oS e F " o - - -
cs -0.34 1.00 0.59 0.68 0.69 1.00

** *significant at 0.01 and 0.05 probability level, respectively

wilos (AL bl b 4528 Cope diejls )5 (oo
Qlgh sed DaeolisS o ax ST ode alS Ll Las 1A
ol el Jg ams olis S ST )5 0 g o sima b
G 365 S blae [0 a0 5 wales S ;s” oS sl
0SB Lyl 550 )0 5550 LiE Y5k 001l Logass
(Teriberti et al., 2016; Novara c.sls salgs SowelsS
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Figure 1- Interaction effects of year and cropping system on soil organic carbon
WR: Wild Rocket, W: Wheat, F: Fallow, C: Corn, MB: Mung Bean
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Figure 2- Interaction of year and cropping system on the percentage of total soil nitrogen
WR: Wild Rocket, W: Wheat, F: Fallow, C: Corn, MB: Mung Bean
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Figure 4- Interaction of year and cropping system on soil solution phosphorus
WR: Wild Rocket, W: Wheat, F: Fallow, C: Corn, MB: Mung Bean
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Abstract

Introduction: Increasing soil carbon, both globally and on a farm level, has been considered as a
fundamental strategy to reduce atmospheric carbon dioxide and increase soil productivity. Because
agricultural ecosystems cover 11% of the earth's surface and wheat is one of the three most important
grains in the world, any study on increasing soil carbon through land management and organic
additive management can lead to a better understanding of our potential for soil improvement,
ecosystem services, higher biomass yields, nutrient recycling, potentially increasing agricultural and
ecological productivity. Crop rotation significantly affects the sequestration capacity of atmospheric
carbon dioxide, and the change of cropping systems from fallowing to continuous cultivation can
affect the rate of carbon sequestration in the soil through the introduction of more organic carbon.
Also, managing the use of fertilizers, especially nitrogen, will not only increase crop yields, but also
increase carbon sequestration as a secondary benefit to the land. Due to the alkalinity of most soils in
arid and semi-arid regions, the addition of organic matter reduces soil acidity and improves plant
growth conditions, increases the ability to absorb elements such as phosphorus and iron, moreover
has a positive effect on increasing biomass production and carbon sequestration.

Material and Methods: This study was conducted to take advantage of a set of desirable crop
measures in diverse production systems with the aim of improving the chemical properties of soil and
carbon sequestration with a focus on wheat during the two cropping years of 2018-19 and 2019-20 in
a farm in Taybad plain. In this study, the factor of the cropping system in four levels (wild rocket-
wheat, fallow-wheat, mung bean-wheat and corn-wheat) and the factor of nitrogen fertilizer levels
(100, 50% and without nitrogen fertilizer application) were implemented in a randomized complete
block design as factorial with three replications. Soil chemical properties such as acidity, organic
carbon, total nitrogen, available phosphorus and iron were measured.

Results and Discussion: The highest amount of acidity was observed in corn-wheat treatment with
50% nitrogen fertilizer supply and the lowest amount of acidity was observed in wild rocket-wheat
treatment with 100% nitrogen fertilizer supply. The study of treatments shows that wild rocket and
mung bean showed the best results in increasing soil organic carbon and carbon sequestration. Corn
less than were able to increase soil organic carbon, although with increasing nitrogen fertilizer supply
in the corn-wheat cropping system, organic carbon improved compared to the control treatment. The
results also showed that wild rocket-wheat treatment with 100% nitrogen fertilizer supply experienced
the highest increase (56.7%) and corn-wheat treatment with 50% nitrogen fertilizer supply
experienced the lowest (21.4%) increase in soil organic carbon. Soil nitrogen was also significantly
affected by the increase of soil organic carbon mainly in two treatments of wild rocket-wheat (25.6%)
and mung bean-wheat (17.9%) in conditions of 100% nitrogen fertilizer supply, while fallow-wheat
and Wheat maize without nitrogen fertilizer showed the highest reduction in soil nitrogen content of
15.3% and 20.5%, respectively. Phosphorus and iron levels also increased in all treatments. The
results of trait correlation also showed that reducing acidity in alkaline soils is the key to success in
increasing plant access to phosphorus (r = -0.37 **) and iron (r = -0.33 **). It seems that the most
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important factor in the improving farming practices, which leads to an increase in organic carbon and
consequently soil fertility, is the removal of fallow and continuous cultivation of agricultural lands.
Conclusion: The results showed that soil organic carbon increased in all treatments and led to
increased carbon sequestration and improved soil chemical properties. The results regarding nitrogen
also showed that non-use of nitrogen fertilizer in all cropping systems reduce or stop the increase of
nitrogen and the need for optimal use of nitrogen fertilizer even in the case of using cover crops or
legume as a nitrogen stabilizer. Reducing acidity in alkaline soils is the key to success in increasing
plant access to phosphorus, although the capacity of soil organic carbon to retain phosphorus and iron
in the soil should not be underestimated. Also, cropping systems affected by the type of crop rotation
had different effects on soil properties. It seems that in addition to determining the quantity and quality
of plant residues, plant rotation will have a different behavior on the concentration of soil elements
depending on the amount of harvest of each nutrient.
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