
Influence of Different Tillage Operations on Soil CO2 Emissions

ABSTRACT

Gergana Kuncheva1, Petar Dimitrov 2,  Iliana Ivanova 3, Evgeni Enchev2

1 ISSAPP „Nikola Poushkarov“, g1nikolova@abv.bg, Sofia, 1331, Shousse Bankia Str., 7
2 University of Ruse “Angel Kanchev“, Ruse, 7017, Studentska Str., 8

3 IASS „Obraztcov chiflik“, Ruse, 7007,  Prof. Ivan Ivanov Str., 1

Tillage is the main and most common practice in the

cultivation of crops, but intensive tillage leads to significant

fluxes of carbon dioxide and to reduction of soil organic

matter. This study is on short-term CO2 emissions induced by

the application of some technological operations for

agricultural production. To establish their impact on carbon

dioxide emissions, several types of tillage operations have

been tested.

CONCLUSIONS

MATERIAL AND METHODS

The research was carried out on calcic chernozem soil. The

applied operations were: erosion control and soil protective –

soil slitting of stubble and conventional – disking and shallow

tine cultivation on plowed area, stubble disking and stubble. For

their implementation were used: the device for slits formation

and incorporation of organic matter in the soil, in this case

without incorporation of organics (Dimitrov et al., 2017), applied

in erosion control technologies, as well as general-purpose

machines: disc harrow and shallow tine cultivator.

CO2 flows were measured at work sites, with Almemo tester

with a CO2 sensor. Plastic chambers were used to record

emissions. The measurements were performed in the first,

second hour after tillage, and then on the fourth and tenth day.

RESULTS AND DISCUSSION

From the results of conducted research presented above, the

following conclusions can be formulated:

➢ More intensive soil tillage, with a higher degree of disturbance

of soil aggregates such as shallow tine cultivation, lead to

higher CO2 emissions compared to undisturbed soil surfaces.

The differences in these types of tillage operations with

uncultivated plots are 2-3 times higher in the initial hours and

days.

➢ The difference between CO2 fluxes of tilled and untilled areas

decreases by the tenth day.

➢ The minimization of soil cultivation and the inclusion of soil

conservation practices in the technologies for growing

agricultural crops, lead to the reduction of soil CO2 emissions.

Climatic conditions of the research period and soil properties

are represented on Fig.1 and Table 1.

In the first and second hour after the operations, the highest

CO2 emissions were obtained, as they gradually decreased by the

tenth day (Fig.2). The lowest were emissions of stubble and

stubble slitting during the first and the second hour. The highest

emissions were recorded in the variant with shallow tine

cultivation (2,08 kg ha-1 h-1) and disking of old plowed area

(1.07 kg ha-1 h-1).

FIG. 2. СО2 fluxes (kg ha-1 h-1), after different tillage operations.  

ANOVA p=0.0334, vertical bars denote stand.err.
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FIG. 3 Soil moisture content (%),  0-10 cm. ANOVA NS , 

vertical bars denote stand.err.
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Parameters Content

Mineral nitrogen, mg.kg-1 94,25

Available  P2O5 , mg.100g-1 4,13

Available  K2O, mg.100g-1 23,84

Humus, % 2,64

pH 7,30
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FIG1. Climatic conditions of the 

research period

Tabl.1. Soil chemical properties

On the fourth day, the temperatures were lower and the CO2

emissions decreased. On the tenth day higher soil moisture and

temperatures were recorded (Fig. 1, Fig. 3), but this didn’t led to

more intensive CO2 fluxes, because the period from soil

disturbance was longer.
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Tabl. 2. Soil and air temperature 

during the measurements (oC)

First 

hour

Second 

hour

Fourth 

day

Tenth 

day

Air temp. 9,0 10,0 6,0 16,0

Soil temp. 

20cm

11,3 11,2 10,8 12,1
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