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Table 1- Soil properties before the start of experiment
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Table 2- Chemical properties of organic matters (manur e and biochar) used in the experiment
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Fig. 1- Effect of nutrient management on seed, shoot, root and total biomass of maize
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Introduction

Global atmospheric CO, concentrations have increased. In fact, current CO, value is 390.5 ppm. Therefor it
is necessary to notice carbon sequestration to reduce greenhouse gases emissions. Biochar is produced from
burning wood or other organic materials under limited O,. Addition of biochar to agricultural soils is as means
to improve soil fertility and carbon sequestration. Conventional tillage disturbs soil. In the short term these
tillage systems creates a good environment for crop emergence, rapid growth, nutrient uptake and high crop
yield. However, in long term the soil structure is degraded and mineralization of soil organic matter is increased.
But under appropriate conditions, reduced tillage systems may improve yield, also contribute in mitigating CO,
emissions and carbon sequestration in soil. So the aim of this study was to evaluate the effect of nutrient
management and tillage systems on net primary production and carbon allocation to different parts of corn in
Shahrood.

Materials and methods

This study was conducted at research farm of Shahrood University of Technology as split plot based on
randomized complete block design with three replications. Tillage system as main factor had two levels of
conventional tillage and reduced tillage and nutrient management with seven levels including (control, chemical
fertilizer, manure, biochar, chemical fertilizer + manure, chemical fertilizer + biochar, manure + biochar) was
considered as sub plot. Samples were taken from corn aboveground and belowground biomass at maturity.
Carbon content of shoot, seed and root was considered as almost 45% of yield of each part and carbon content of
root exudates as almost 65 percent of root carbon. Statistical analysis of the data was performed using SAS
program. Means were compared by LSD test at a significance level of 0.05.

Results and discussion

Effect of tillage systems were not significant on measured traits. Effect of nutrient management was
significant on seed, shoot and total biomass and aboveground net primary productivity. Maximum and minimum
of seed, shoot, total biomass and aboveground net primary productivity were obtained in chemical fertilizer and
control respectively. Nitrogen plays a key role in severa physiological crop processes. As a result of increasing
N doses, the photosynthetic activity, leaf area index (LAIl) and leaf area density (LAD) were increased.
Maximum and minimum of root biomss and belowground net primary productivity were obtained in chemical
fertilizer + manure and control respectively. Manure and biochar increased root biomass by 56.03 and 54.31
percent compared to control respectively, which had no significant difference compared to chemical fertilizer.
Manure increased root growth, possibly through improved physical properties and increased nutrient and water
availability. Manure decreases soil compatibility by increasing of stability of soil structure and soil resilient.
Increasing in maize yield in biochar amended soil could be attributed to increasing nutrient availability and
improving soil physical properties indicated by decreasing soil bulk density.
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Conclusions

Maximum and minimum of seed, shoot, total biomass, aboveground net primary productivity, net primary
productivity and carbon allocated to seed and shoot was obtained in chemical fertilizer and control respectively.
As well as chemical fertllizer + manure and chemical fertilizer + biochar increased seed, shoot, total biomass,
aboveground net primary productivity, net primary productivity and carbon allocated to shoot and seed
significantly compared to control that had no significant different to chemical fertilizer. Maximum and minimum
of root biomass, belowground net primary productivity and carbon allocated to root and root exudates were
obtained in chemical fertilizer + manure and control respectively. Manure and biochar increased belowground
net primary productivity significantly compared to control that had no significant different to chemical fertilizer
and chemical fertilizer + manure. Tillage systems had no significant effect on measured traits. The results
showed that reduced tillage and manure and biochar increase belowground net primary production and carbon
alocation to belowground parts and by adding root residues to the soil can retain roots carbon and prevent its
release into the atmosphere.
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