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Fig. 1. Sorkhankalateh region and the studied fields
of canola in Gorgan County.
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Table 1. Management of canola fields in Sorkhankalateh region, Gorgan County.
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Wheat, rice, faba bean and fallow
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Type of irrigation
A

Cropping rotation
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Manure and Chemical:
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100-150 kg potassium chloride - 250 kg sulfur. -
Fertilizer type
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potassium chloride 75-100 kg - sulfur fertilizer 100 kg two or three months
before sowing with Bacillus bacteria.
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Fig. 2. The amount of carbon allocated to shoot and root

organs: CP: Carbon in the economic organ, CS: Carbon

in stem, leaf and pod: CR: Carbon in the root: CE: Carbon

of secretion and permeated material and root exudates in the

soil (Bolinder et al., 2007)
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Table 2. S:R: Shoot to root ratio (S:R), carbon sequestration coefficient in plant organs, Rp (Economic organs or seed), Rs
(Stem, leaf and pod), Rr (Root) and Rg (Root exudates) in canola and average total net production of carbon in the canola
plant (NPP), Average above-ground net primary production (ANPP) and below ground (BNPP) of canola plant, Cp: Carbon

production in the economic organ, Cs: Carbon production in above-ground (stem, leaf and pod): Cr: Carbon
production in the root: Cg: Carbon production in root exudates
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Table 3. T-test results to measure the mean difference in carbon content of canola plant tissues as affected by cultivar treatment in Sorkhankalateh Region fi

Gorgan County.
S ) eSolbe £l ill (llas ks (oDt & e o157 amys
Plant tissue Cultivar Mean+ Standard Error The mean difference T value df P
g m J&Mo 2012.36+91.24
© yola 18.38 0.13 48 0.5478™
Stem (s
i 1993.97+107.4
Trapper
o o J&wo 1676.77+69.59
SIS yola 68.41 0.73 48 0.4644"™
Silique Sl
: 1608.36+62.17
Trapper
. m 4_&; 1717.20472.66
e yol as0 77.25 0.75 48 0.8166™
ee i 1639.95+72.00
Trapper
P m J&wo 602.90+30.63
. w you -12.82 -0.31 48 0.5054"™
ca »7 615.72+27.74
Trapper
0 Yyls
() 2 1) 4y H o_wm 0 648.21+34.23
Root (Below ground Y 2 -54.09 -0.97 48 0.2677™
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Trapper
e gl o Jw,wo 6009.20+194.0
Above- ground you 1512 0.53 48 0.8482™
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%w wbm. = %o_mw 97.14 0.30 48 0.6453™
otal bromass A7 6560.33+244.5
Trapper

ns: non-significant difference.
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Table 4. The interpolation methods assessment results in estimating the potential of total carbon sequestration and canola plant
tissues in fields of Sorkhankalateh region, Gorgan County.
ke ol e Ol 5 —due 3,57 5 sl sn 5o 3 Ikl ol il
Plant tissue Method Type-power RMSE GSD
Sl s S e Gl N
Carbon sequestration in . . st 518.79 10.37
stom Local Plynomial Interpolation 17 order
ST P S e s el oS ) i
Carbon sequestration in . . . Invers Multi- 296.86 5.93
L Radial Basis Function . .
silique quadratic function
A3 S s e al o oS o i
Carbon sequestration in . . . Invers Multi- 342.11 6.84
Radial Basis Function . .
seed quadratic function
03 S oS e al o S o i
Carbon sequestration in . . . Inverse Multi- 203.43 4.06
Radial Basis Function . .
root quadratic function
S0 5S f P s
Carbon sequestration in . . st 140.39 2.80
leaf Local Plynomial Interpolation 17 order
NPy P o
Total carbon sequestration . 958.93 23.97
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Extended Abstract
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ation and Zoning of Carbon Sequestration Potential Regulating Service in Canola Plant Organs (Brassica
napus L.) (Case study: Sorkhankalateh Region, Gorgan County)

Applied Research in Field Crops Vol 35, No. 3, 2022 17-19: 110-117(in Persian)

Introduction

Carbon sequestration is the ability of plant biomass and soil to absorb atmospheric
carbon dioxide and store it for a long time. Therefore, carbon sequestration occurs
when the rate of absorption of carbon dioxide by plants from the atmosphere,
1s larger than the total soil respiration rate, plant respiration and plant biomass
cut (Anderson et al., 2008). The increase in carbon sequestration is caused by
the increase in plant biomass, which increases production, improves soil fertility,
raises the water holding capacity in the soil, and prevents water and wind erosion
(Solaimanisardo, Y+\¥). Today, agriculture is effective in carbon sequestration,
which can be important in terms of mitigating the detrimental effects of climate
change. In the past, carbon sequesters were mainly grown in relation to forests. But
today, crop production or animal husbandry can also be effective by maintaining
plant residues and proper consumption of organic fertilizers obtained in soil in

carbon sequestration (Seyedi, 2016). Therefore, this study was conducted in
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order to evaluate the carbon sequestration potential in canola plant tissues in
agroecosystems of Sorkhankalateh region, Gorgan County.

Materials & Methods:

This study was conducted to evaluate the carbon sequestration potential in above-
ground and below-ground tissues of canola (Brassica napus L.) in agricultural
lands of Sorkhankalateh region (Gorgan County), during 2021-2022. In this study,
50 fields were selected and sampling from the fields was done based on W pattern in
the four geographical directions of the region. An electric burn furnace method was
used to determine the conversion coefficients of carbon sequestration potential in
above- ground and below-ground tissues (including siliques, seeds, stems, leaves
and roots). Additionally, the ratio of above-ground to below-ground tissues and
harvest index were estimated to determine the net primary production based on
carbon content in the above-ground tissue, below-ground and total plant, and the
carbon allocation coefficients in each of the canola plant organs. Finally, using the
ArcGIS software version 10.3, the amount of carbon sequestration potential in
each of the canola organs was presented in the form of a map, and all the used data
were analyzed using SAS software version 9.3.

Results & Discussion

Based on the findings of this study, the average amount of carbon deposited in
total plant tissues of Hayola 50 cultivar was equated to 6657.47 kg per hectare and in
the fields where Trapper cultivar was grown equated to 6560.33 kg per hectare. The
average carbon sequestration potential obtained in stem in Hayola 50 and Trapper
cultivars was equal to 2012.36 and 1993.97, in seed 1717.20 and 1639.95, in pod
1676.77 and 1608.36, in leaf 602.90 and 615.72, and in root 648.21 and 702.30 kg
per hectare, respectively. Also, the means of the allocation coefficients of economic
tissues (stem, leaf and silique), root and root secretions in Hayola 50 and Trapper
cultivars were equal to 0.22 and 0.21, 0.64 and 0.64, 0.09 and 0.09, and 0.05 and
0.06 percent, respectively. In this study, the mean of carbon sequestation potential
in above-ground and below-ground tissues was equal to 6608.9 kg per hectare.
The highest and lowest carbon sequestation potential obtained was respectively

with stem at 2003.16 kg per hectare and with leaf at609.31 kg per hectare. Also, in
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the survey of carbon sequestration in the above-ground and below-ground tissues
in the canola fields, it was determined that there was a significant difference at
99% probability level. The results of carbon sequestration maps showed that the
highest carbon sequestration rate was observed in the fields located in the west
and northwest, and carbon sequestration rate was lower in the fields located in the
southern and eastern regions.

Keywords: Economic tissues, Interpolation, Net primary production, Oilseed

plant
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