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Background and Obijectives: Organic carbon whole soil is an
indicator of soil quality, which responds to the changes in soil
management. The study of the most unstable components of soil
organic carbon may cause better diagnosis of fertilizer management
changes on soil quality. One of the organic carbon components used for
this purpose is activated or unstable carbon. Two soils with similar
(total) organic carbon content may have different amounts of active
carbon. Soil organic carbon storage and its changes directly affect soil
quality and fertility and are considered as one of the soil quality
indicators. The aim of this study was to investigate the effect of
integrated fertilizer management on organic carbon components,
especially the soil organic carbon management index.

Materials and Methods: This research was carried out in the form of
randomized incomplete block design with nine treatments in three
replications and two depths of zero to 15 and 15 to 30 cm in the
research farm station of soil and water research institute, in Meshkin-
dasht, Karaj, was implemented in the crop year of 1399-1400. Test
treatments include: 1) Without cultivation; 2) Blank: without fertilizer;
3) Application of nitrogen fertilizers, phosphorus and potassium; 4)
Application of 20 tons of cow manure every two years + Application
75% Recommended nitrogen content + 50% of phosphorus and
potassium recommended; 5) Application of 20 tons of waste compost
every two years + Application of 75% Nitrogen recommended +
Application of 50% of the amount of phosphorus and potassium
recommended; 6) Annual application of 20 tons of cow manure +
application of 75% of recommended nitrogen content; 7) Annual
application of 20 tons of waste compost + application of 75% of
recommended nitrogen content; 8) Annual application of 20 tons of
cow manure (10 tons in first culture and 10 tons in second cultivation);
9) Annual application of 20 tons of waste compost (10 tons in first
cultivation and 10 tons in second cultivation) + Biological stimulant of
plant growth. After planting and harvesting the forage corn crop, a
composite sample was prepared from two soil depths of zero to 15 and
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15 to 30 centimeters. Then, total organic carbon of soil and soil
activated carbon on the samples was measured in the laboratory based
on laboratory methods, then the total organic carbon index of the soil
(total carbon ratio in the soil sample tested to total carbon in reference
soil or soil without cultivation), soil activated carbon index (sample
carbon ratio The soil was tested to activated carbon in reference soil or
non-cultured soil samples (soil organic carbon management index (the
product of total organic carbon index of soil and active or unstable
carbon index). The results were analyzed using SAS statistical
software.

Results: The average carbon componets in different treatments at
depth of zero to 15 centimeters compaired to control showed that the
seventh treatment (annual application of 20 tons of waste compost +
75% recommended nitrogen content) Total organic carbon of soil, Total
soil carbon index and soil carbon management index had a significant
difference at the 5% statistical level. The amount of these indicators
compared to the control, respectively; 68.98, 68.11 and 102.30%
increase, which was influenced by integrated use of and chemical
fertilizers. As well as the treatment of 20 tons of cow manure every two
years + application of 75% of the recommended nitrogen content +
50% of the amount of phosphorus and potassium recommended)
compared to the control of 76.12% increase in active organic carbon,
indicating same as fourth treatment caused by integrated application of
organic and chemical fertilizers.

Conclusion: The results of this study showed that; In the time period,
the use of chemical and organic fertilizers had no significant effect on
organic carbon in the whole soil and carbon management index, while
integrated application of organic and chemical fertilizers, the amount of
organic carbon content and its components (CMI, LI, CPI) resulted in
rising microbial and enzymatic activity. As the CPI rise (total organic
carbon index) and LI (carbon instability index), the CMI (carbon
management index), which is calculated from the product of these two
indicators, also proportional to them. According to the results of this
experiment, it can be concluded that; The application of organic with
other chemical and mineral fertilizers may be effective in the long time
and be one of the most important factors in increasing the quality and
quantity level of organic matter and carbon content and other soil
carbon components such as CMI. Regarding the superiority and
positive effect of seventh treatment, on the carbon management index
and the organic carbon index of soil, as well as positive effect on
increasing the yield of corn, it is recommended that in the nutritional
program of corn, along with chemical fertilizers applied at least 20 tons
per hectare to the management of organic fertilizers (seventh Includes,
containing urban waste compost + 75% of the recommended nitrogen
content) each year at a depth of zero to 15 centimeters soil.
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1. CMI: Carbon Management Index
LI: Labile Index
CPI: Carbon Pool Index
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Table 1. Geographical coordinates, climatic conditions and soil classification of the project site.
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Table 2. Some physical and chemical characteristics of the soil at the project site (Karaj Research Station).
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Table 3. Some chemical properties of fertilizers used at the research site.
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Tabie 5. Summary of composite variance analysis of carbon characteristics for depth Zero to 15 cm soil in
corn cultivation.
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Table 6. Comparison of the average of different treatments for carbon characteristics at the depth of 0 to 15
cm soil for corn cultivation.
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Table 7. Summary of composite variance analysis of carbon characteristics for depth 15 to 30 cm soil in corn

cultivation.
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Table 8. Comparison of the average of different treatments for carbon characteristics at the depth of 15 to 30
cm soil for corn cultivation.
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