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Abstract 

 

In the context of global climate change and the different scenarios developed in this direction, quantifying soil 

respiration becomes an issue of major interest for both researchers and  farmers. The objective of this study is to asses 

the use of city sludge as fertilizer in agriculture, with special reference to soil respiration with alfalfa grown on in terms 

of ensuring environmental protection and the integrity of human health. Number of soil microorganisms and their 

composition is an important practical point in assessing biological activity. The effect of fertilization with city sludge 

upon soil respiration on alfalfa culture was studied in an experiment with 8 variants where were applied different doses 

of city sludge and manure.Soil respiration is closely related to microbiological activity in soil. Determination of soil 

respiration  allows obtaining and processing   for a large number of data which will provide greater accuracy in 

estimating soil CO2 flux. Results show that the activity of soil microorganisms is much stronger in July than in October. 

In July, the biggest differences from the control, in terms of soil respiration were recorded in variants fertilized with 40, 

60 t / ha city sludge and 20 t / ha manure, which is 0.69; 0.52 and 0.24 are noted in statistically highly significant. The 

best results in terms of soil respiration were recorded in October of 2011 in the variant treated with 40 t / ha city sludge 

with a value of g/m
2
/h 2.78 and with a 0.66 g/m

2
/ h difference  to the version control. 
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Soil respiration is defined as the 

consumption of molecular oxygen and producing 

carbon dioxide in the soil (Hillel D., 1998), 

resulting in carbon dioxide emissions from the soil 

into the atmosphere in significant quantities for the 

global carbon balance (Buyanowski G., 1983). 

There are two components of soil respiration 

namely: autotrophic respiration or breathing live 

plants (mainly by roots) and heterotrophic  

respiration microbiological is a biological 

respiration and bacterial decomposition of plant 

residues (Trumbore S., 2002).  
In the presence of molecular oxygen as 

oxidants in the soil pores,  the respiration is taking 

place is aerobic, but as oxygen is consumed, it may 

be insufficient, especially with lower capacity 

micropore aeration, leading to anaerobic 

respiratory processes in that acceptorul final 

electron is not oxygen, but other oxidizing agents 

(nitrates, nitrites, carbon dioxide) - but they all 

produce energy produced lower than for aerobic 

respiration. Some constituents of the soil processes 

involved in plant development may become 

unavailable due to anaerobic respiration, which 

alter their composition (Zarrnea G., 1994). For 

example, nitrates can be reduced to nitrites, toxic 

to plants or molecular nitrogen, which is hardly 

usable for their growth (Leonard I., 2007). 

Anaerobic soil conditions encountered in cases of 

prolonged water saturation, compaction and 

subsidence, are unfavorable for normal 

development of crops and soil aeration by specific 

work is recommended in these situations. 

 

MATERIALS AND METHODS 

 
The experience has been carried out during 

two experimental years, 2010-2011, and has been 
placed on the bill faeozom from Bolduţ, Cluj County, 
owned by ARDS Turda.  

The soil is slightly alkaline with a pH of 8.07 
within the Ao horizon and a 8.39 pH within Bt horizon, 
with a rate of 0.24% N, 41 ppm P and 342 ppm K.  

The experiences have been placed using the 
latin rectangle method in 4 repetitions with 8 variants: 
V1-control, V2 - 20 t / ha sludge, V3 - 30 t / ha sludge, 
V4 - 40 t / ha sludge, V5 - 60 t / ha sludge, V6 - 20 t / 
ha manure, V7 - 40 t / ha manure and V8 - 60 t / ha 
manure.The sludge that has been used was provided 
by the wastewater from Cluj-Napoca. The sludge has 
been first fermented in methantanks and dried on 
platforms for 8 months, having the following 
characteristics: 3.56% N, 2330 ppm P, 816 ppm K 
and 7.06 neutral pH. The chemical analysis of the 
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sludge and the soil profile characterization were 
provided by OSPA Cluj-Napoca.  

The biological material that has been used was 
alfalfa, Madalina variety. In our experiment from 
Bolduţ, for monitoring soil respiration we used a 
closed dynamic system (U.S. company PP System). 
The principle method involves isolating a volume of 
atmosphere from soil for some time, capture CO2 and 
then determine its alkaline solutions (Sandor M., 
2010). 

RESULTS AND DISCUSSION 

 

Measurement of soil respiration and soil 

evapotranspiration from our experiment were 

performed using closed dynamic system CIRAS 2 

July 2011 and October that same year. In July of 

2011 there were differences between version 

control and variants application of city sludge and 

manure.  

The biggest differences in terms of soil 

respiration were recorded in variants fertilized with 

40, 60 t / ha city sludge and 20 t / ha manure, 

which were noted in very significant statistically 

(table 1).  

The highest values in terms of soil 

respiration occurred in the variant treated with 60 t 

/ ha sludge, where he obtained a value of 3.85 

g/m
2
/h (with a difference of 0.69 g / m

2
 / h to the 

version control), followed by the variant treated 

with 40 t / ha city sludge with a value of 3.68 

g/m
2
/h (with a difference of 0.52 to version control 

g/m
2
/h ). In contrast stands the variant treated with 

20 t / ha city sludge with a value of 3.26 g/m
2
/h 

soil respiration (with a difference of 0.07 g/m
2
/h to 

version control).  

A second measurement of soil respiration 

was performed in October of 2011, and since 

statistically, in all experimental variants have been 

very significant increases from unfertilized control 

variant. The highest values of soil respiration in 

October of 2011 were recorded in the variant 

treated with 40 t / ha city sludge, with a value of 

2.78 g/m
2
/h (with a g/m

2
/h 0.66 difference from 

control variant) and the variant treated with 60 t / 

ha manure, with a value of 2.75 g/m
2
/h (with a 

difference of 0.63 g / m
2
 / h to the version control). 

The lowest value was observed in the variant 

treated with 60 t / ha city sludge g/m
2
/h of 2.43 

(with a difference of 0.31 g/m
2
/h from version 

control) (table 2).  

Comparing the two periods analyzed, soil 

respiration values in July (range from 3.16 to 3.85 

g/m
2
/h) are much higher than in October (values 

between 2.12 to 2.78 g / m
2
 / h) (figure 1). This 

shows that temperature is one of the factors 

influencing soil respiration as very high, so the 

activity of microorganisms during the warm season 

is more intense than in the coldest of the year. 

 
Table 1 

Soil respiration (July 2011) 

Variant 
Soil 

respiration(g/m
2
/h) 

% to control Difference Signifiance 
Duncan 

Test 

V1- control 3.16 100 0 Control A 

V2 - 20 t/ha city sludge 3.26 103.3 0.10 - A 

V3 - 30 t/ha city sludge 3.23 102.3 0.07 - A 

V4 - 40 t/ha city sludge 3.68 116.5 0.52 ***      C 

V5 - 60 t/ha city sludge 3.85 121.9 0.69 ***          D 

V6 - 20 t/ha manure 3.40 107.6 0.24 ***   B 

V7 - 40 t/ha manure 3.25 102.9 0.09 - A 

V8 - 60 t/ha manure 3.24 102.7 0.08 - A 

LSD(p5%) 0.12  
DS 

0.12-0.13 
LSD(p1%) 0.16 

LSD(p0.1%) 0.21 
 

Table 2 
Soil respiration (October 2011) 

Variant 
Soil 

respiration(g/m
2
/h) 

% to control Difference Signifiance 
Duncan 

Test 

V1- control 2.12 100 0 Control  A 

V2 - 20 t/ha city sludge 2.61 123.5 0.50 ***       D 

V3 - 30 t/ha city sludge 2.69 127 0.57 ***           E 

V4 - 40 t/ha city sludge 2.78 131.2 0.66 ***             F 

V5 - 60 t/ha city sludge 2.43 114.7 0.31 ***   B 

V6 - 20 t/ha manure 2.53 119.6 0.42 ***     C 

V7 - 40 t/ha manure 2.66 125.5 0.54 ***         DE 

V8 - 60 t/ha manure 2.75 129.8 0.63 ***              F 

LSD(p5%) 0.10  
DS 

0.60-0.70 
LSD(p1%) 0.60 

LSD(p0.1%) 0.80 
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Figure 1 Soil respiration (July and October, 2011) 

 
 

CONCLUSIONS 

 

Soil respiration is the main link in the 

carbon cycle in which CO2 is fixed by 

terrestrial plants back into the atmosphere, 

being defined as the consumption of molecular 

oxygen and production of CO2 in the soil. Soil 

respiration is closely related to microbiological 

activity in soil (protozoa, algae, fungi, 

actinomycetes, bacteria) (Vidican R., 2007).  

In July, the biggest differences from the 

control, in terms of soil respiration were 

recorded in variants fertilized with 40, 60 t / ha 

city sludge and 20 t / ha manure, which is 

0.69; 0.52 and 0.24 are noted in statistically 

highly significant.  

The best results in terms of soil 

respiration in October of 2011 were recorded 

in the variant treated with 40 t / ha city sludge 

with a value of g/m
2
/h 2.78 and with a 0.66 

g/m2/ h difference  to the version control. 

Activity of soil microorganisms is more 

intense in July (with values ranging from 3.16  

 

 

 

 

 

to 3.85 g/m
2
/h) from October (the 

presenting values between 2.12 to 2.78 g/m
2
 / 

h).  

Temperature is one of the main factors 

influencing a very high degree of soil 

respiration.  
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