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1" Metabolic quotient

1- Base respiration

2- Substrate-induced respiration
3- Microbial biomass carbon
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Table 1- Some properties of applied vermicompost in studied soil

C (%) N (%) CIN pH Ca (%) Mg(%) Na(%) K (%) P (%)

24.7 1.5 16.6 7.3 0.12 0.19 2.64 2.29 0.33

o3l 2590 S (lbond 9 (o 3ud S S5 B - o)led Jour
Table 2- Some physico-chemical properties of studied soil

Total-Pb CEC ESP CCE OM ECe pH Soil Sand Silt  Clay
(mg kgt) (cmolkgld) (%) (%) (%) dSm? Texture (%) (%) (%)

21.42 22.1 3 305 012 25 81 Loam 323 40.3 27.4

Il osle OM ¢ Jslae dS” Ly, CCE ¢ Jols maow o y0 ESP « S5 lisl o lae S 2SIl colan (ECe ¢ G451 Jols eus s :CEC
CEC: Cation Exchangeable Capacity; Ec.: Electrical Conductivity of soil saturation extract; ESP: Exchangeable Sodium percentage;

CCE: Carbonate Calcium Equivalent
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Table 3- Means comparison of microbial indices in different combined treatments of Pb contamination
and compost

S 0 oads adli) o
’ o S (LS 5o o5) S 4y oads a3lol CevgeeS luie

(P75 2 5 ) Amount of added compost in soil (t ha)
Total Pb added in soil © CemgaeS Yo CavgeoS FeCmgaeS
(mg kg™) co C20 C40
29,590 4l il
BR (mg CO,-C g* day?)

0 0.09+0.006¢ 0.14+0.006" 0.19+0.0042
250 0.08+0.001¢ 0.128+0.007° 0.1520.004°
500 0.0520.005f 0.121+0.006¢ 0.13+0.1¢
1000 0.02+0.0059 0.080.004¢ 0.088+0.003¢

g b 2505l i
SIR (mg CO2-C g day?)

0 0.13+0.006°f 0.27+0.006° 0.31+0.003?
250 0.12+0.0060 0.22+0.01° 0.23+0.007°
500 0.07+0.004" 0.15+0.01°% 0.1620.01¢
1000 0.030.009 0.1+0.00059" 0.01+0.006

(9590 0955 S (p)S
MBC (mg CO.-C kg})

0 0.65+0.03" 1.02+0.05* 2.28+0.06°
250 0.52+0.049 0.8+0.02° 1.75+0.05°
500 0.44+0.05" 0.34+0.02" 1.3820.05¢

1000 0.3+0.04i 0.19+0.01 0.67+0.02f
Sglie oo s
qCO; (mg CO,-C mg* MBC day™?)

0 0.15+0.004cd 0.14+0.005% 0.08+0.003°
250 0.17+0.01° 0.17+0.008¢ 0.08+0.001°
500 0.12+0.007¢ 0.36+0.004° 0.09+0.005¢%
1000 0.06+0.02¢ 0.41+0.032 0.13+0.004cde

5,05 PS140) (o ls sime BT Sl (glassls siz yg05] olsl 1 5 e g > (sl (sl Silo
Ao oo lis H1SE aw jo ) esls jlre Bl il daosls ilae slacl
The means with common letters have no significant difference according to Duncan's multiple range test (P<0.05).

The numbers after data show Standard Deviation of data in three replications.
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Effect of Apple Pruning Vermicompost on Improving some Biological
Properties of a Pb-Contaminated Soil
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Abstract

Lead (Pb) is one of dangerous environmental contaminated factors which threaten the health of
plants, animals and humans. Lead in the soil led to reduce the biological activities of soil. The
aim of this study was to evaluate the effect of vermicompost (C) of apple pruning wastes on
microorganism’s activity of a Pb-contaminated soil. For this purpose an experiment was carried
out in greenhouse condition as a factorial experiment based on a randomized completely design
with two factors including Pb concentration in four levels (0, 250, 500 and 1000 mg Pb kg*
soil) and vermicompost in three levels (0, 20 and 40 t ha). A soil sample was selected and
spiked uniformly with different concentrations of Pb. These samples were incubated for 90
days, and then some biological experiments were measured. Results showed that by increasing
the Pb concentration in soil, BR, SIR and MBC were reduced intensively, but these indices were
improved by adding the vermicompost. Using 20 and 40 t ha vermicompost increased BR up
to 1.95 and 2.33 times higher than control treatment, respectively. MBC at 40 t ha'
vermicompost application treatment on average was 3.18 times higher than control treatment.
The amount of qCO; increased up to 2.6 times in C20 (20 t ha® vermicompost) treatment
compared to control. Therefore it could be concluded that application of vermicompost
ameliorate the toxic impacts of Pb on microorganisms activity.

Keywords: Lead (Pb), Metabolic Quotient, Microbial biomass carbon (MBC), Microbial
respiration, Vermicompost

1- Graduate of Soil Science, Department of Soil Science, Urmia University, Iran
2- Associate Professor, Department of Soil Science, Urmia University

3- Associate Professor, Department of Soil Science, Urmia University

* Corresponding author Email:_m.rsadaghiani@urmia.ac.ir

P


mailto:%20m.rsadaghiani@urmia.ac.ir

