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Table 1. Chemical properties of  research stations soil.

pH
Saturation 

percent
Organic 

carbon (%)Soil
texture

Salinity (ds
)1-m

Clay
(%)

Silt (%)
Sand
(%)

Station

7.5-8400.87
Loam

0.34294328
Alarogh

7.76530.85
Loam

1.04393031
Samian

EC

WP

.

Sylvia and Williams. 1992

.
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CuF-CMBC=F

MBCCF

2CO

CuF2CO

Walkley and 

Black, (1934

NaOH

°C

HCL

2CO

Anderson, 1982

1-h1-gdm.1002mgCO

BR1V

ml2V

mlmd(g)N

2CO

NaOH

C°

HCL

Alef and Nannipieri, (1995

.

SAS (Ver. 9.1)

Excel

Hosseini et al. (2010) 
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Alvear et al., 2005; Qiu et al., 2012.

Table 2. Combined statistical analysis (ANOVA) of the effects of experimental treatments on microbial 
biomass carbon, soil organic carbon, basal and induced respiration.

ns** * 

1 and 5 percent levels respectively in difference ** and * ns, non significant difference

MS

Induced 

respiration

Basal 
respiration

Soil organic 
carbonMicrobial biomass 

carbon
df

S.O.V

55.8 ns28.7 ns17.8 ns456778.3 ns1
Station

1.51.10.187989.34
Rep (Station) 

18.6 ns100.3 ns0.2 ns13569734.02 ns1
Stage

4.2 ns33.8 ns0.008 ns304352.8 ns1
Station x Stage

1.50.60.0595295.24
Stage Error 

16.44.30.7424331.28
Treat

15.12.1 ns0.1 ns72650.3 ns8
Station × Treat 

13.8 ns2.6 ns0.06 ns272045.5ns8
Treat × Stage

16.4 ns2.5 ns0.07 ns73656.4 ns8
Traeat × Station ×

Stage

6.61.30.0948479.464
Residual

43.239.823.915.2
CV
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Table 3. Combined statistical analysis (ANOVA) of the effects of experimental treatments on potato tuber yield.

MSdfS.O.V

1365712119ns1
Location

71308353.94
Rep(Loc)

404246023.7**8
Treatment

77241610.08ns8
Loc Treat

57562867.832
Error

31.3
CV

ns** * 

1 and 5 percent levels respectively in difference ** and * ns, non significant difference

Shahrad (2010

2CO

2CO

2CO

2CO

.

Song et al. (2013)

Tang et al. (2001)

ppm

(Zaki et al., 2014)

Hosseini et al. 

(2010) 
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Fig. 1- The effect of experimental treatments and stages (times) of sampling on microbial biomass carbon 
(Means in each column followed by at least one similar letter are not significantly different at 5% 

Helgason et al., 

2010

Al- Kaisi et al. (2005)

.
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Fig. 2- The effect of experimental treatments and stages (times) of sampling on soil organic carbon (Means 
in each column followed by at least one similar letter are not significantly different at 5% probability 

Fontaine et al., 2007

Ye and Liu. 2012; Liu 

et al., 2014

Glycine max

Torabi et al. (2013) 
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Fig. 3- The effect of experimental treatments and stages (times) of sampling on basal respiration (Means 
in each column followed by at least one similar letter are not significantly different at 5% probability 

Zain et al., 2013; Tanveer et al., 2013; 

Torabi et al., 2013

Ye and Liu (2012
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Fig. 4- The effect of experimental treatments and stages (times) of sampling on induced respiration of soil 
in potato cultivation (Means in each column followed by at least one similar letter are not significantly 

different at 5% 

Zhang et al., 2012; Kasirajan et al., 2012

Hu et al. (2011)

Ajami 

et al. (2006)

Tejada et al. (2009)

.

Majd et 

al. (2014)
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Fig. 5- The effect of experimental treatments on potato tuber yield (Means in each column followed by at 

range test).
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Introduction: Weed management or any management in agriculture has to be considered in terms of the impact 

on the ecosystem of the soil (Yang et al., 2007).  The combination of mulch and any management that affects soil 

is one of the most important factors affecting the chemical, physical and biological properties of soil (Luo et al., 

2015; Wright et al., 2005).  The aim of this study is to evaluate the effects of various methods of potato weed 

management on the biological properties of the soil.

Materials and methods: The experiment carried out was a randomized complete block design with three 

replications in 2016 at two agricultural research stations, Alarogh and Samian, in Ardabil Province in Iran.  

Treatments included: 1) trifluralin herbicide, 2) metribuzin herbicide, 3) use of a cultivator, 4) wheat straw mulch, 

5) canola straw mulch, 6) black plastic mulch, 7) transparent plastic mulch, 8) weed infested (control), and 9) weed 

control (control). Soil sampling was carried out in two stages.  The first sampling was 30 days after application of 

the treatments and the second sampling was 60 days after.  Microbial biomass carbon, soil organic carbon and soil 

respiration were measured.  At the end of the growing season, the potato tuber yield was measured.

Results and discussion: The treatments applied in the study caused significant differences in the rates of microbial 

biomass carbon, soil organic carbon, basal respiration, and induced respiration.  The highest rate of microbial 

biomass carbon was observed with wheat straw and canola straw mulch at the first and the second soil samples.  

The lowest amounts of microbial biomass in the first sampling were from the trifluralin and metribuzin treatments.  

In the second stage, the use of a cultivator could significantly reduce the microbial biomass compared to the 

treatment of plant straw mulch.  The wheat and canola mulch treatments had the highest rate of organic carbon in 

the two stages compared to other treatments.  In other words, these treatments increased the organic carbon rate of 

the soil.  The lowest organic carbon rate in both the first and second soil sampling occurred with the transparent 

plastic mulch. The highest basal respirations for the first sampling were with the canola straw, wheat straw, and 

black plastic mulches.  The lowest basal respiration at the first soil sampling, however, occurred with the trifluralin 

herbicide.  Furthermore, the highest basal respiration rates at the second sampling were with the wheat straw 

mulch, canola straw mulch, and metribuzin herbicide.  Nevertheless, the highest rates of induced respiration were 

induced with the wheat straw and canola straw mulches.  The lowest rate came with the cultivator use at the second 

sampling.  The highest tuber yield was observed with weed control and plant mulch and the lowest yield was 

observed with weed control and transparent plastic mulch

Conclusion: To manage weeds, it was determined that applying plant straw mulch treatments to cover the soil 

surface had more positive effects on the biological characteristics measured compared to the other methods 
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employed in the experiment The use of plant straw, black polyethylene mulch and a cultivator  to manage weeds 

could lead to lower potato yield. Using mulch, especially plant straw, compared with herbicides, in addition to 

lowering costs, would adequately control weeds.

Keywords: Canola, Metribuzin, Microorganism, Mulch, Trifluralin, Wheat.
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