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(Peixoto et al, 2002, Tabatabaei & g
Pourmazaheri, 2013)
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2007)
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4-Quantitative PCR (qPCR)

5-Most probable number (MPN)-PCR

6-Competitive PCR

7-Real-time PCR

8-Non-specific DNA binding dyes as fluorescent reporters
9-SYBER Green

10-Sequence-specific, dual-labeled fluorogenic hybridization
probes

doddo

ez 3l (o S sl Glaptuns b dulis 5o
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(Ranjard et al., 2003)

Alasile Jelss 5l @)l S SIS Gl Shig 2 ogdle
w55 65y 2 G 5 S slaean VT jhugs,
(Kennedy & os)ls i SLs ol ) g5 g
aS wilos,S 5,155 (6 ks 1,5 gy Gewin, 1997)
Sloosed g o2l )5 s ol Sluil slacdled
3y Dol g a4z B DSl oSl e (o pe
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1-Rhizosphere
2-Metagenomics
3-Polymerase chain reaction (PCR)
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3-Aeronautical Reconnaissance ~ Coverage  Geographic
Information System (ArcGIS)

4-Universal Transverse Mercator (UTM) coordinate system

5-Global Positioning System (GPS)
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1-Aridic
2-Hyperthermic
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Figure 1. Geographical location of the selected land uses in Jiroft plain
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(Lindsay & Norvell, 1978)
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6-Corning

7-PerkinElmer, Inc., USA
8-Sandy loam

9-Sand
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1-Hydrometer

2-Calcium carbonate equivalent (CCE)

3-Kjeldahl

4-Electrical conductivity of soil saturation extract (ECe)
5-Phamacia LKB. Novaspect Il



WWAA Lo o) o,les Y als

S 60 0,5 Sladss

Gl (Lol s 1l 50 T leoud 9 (S8 SS9 By (el polio ) Jou
Table 1. The mean values of some soil physicochemical properties in the different land uses

Characteristic Shrubland Farmland Orchard land
Total organic carbon (%) 0.04 0.07 0.17
CCE (%) 4.14 5.36 3.87

pH 8.09 7.91 7.71
ECe (dS m) 0.67 0.91 2.25
Sand (%) 97.11 70.23 54.23
Clay (%) 0.00 0.91 1.14
Silt (%) 2.89 28.86 44.63
Textural class Sand Sandy loam Sandy loam
Initial moisture content (%) 1.85 6.78 12.24
Total N (%) 31.58 57.10 105.14
Auvailable P (mg kg™?) 1.23 11.79 13.25
Available K (mg kg?) 92.83 305.43 269.16
Available Fe (mg kg?) 121 3.62 3.97
Available Zn (mg kg™) 0.14 0.66 0.72
Available Mn (mg kg™?) 1.19 2.28 2.43
Available Cu (mg kg) 0.09 0.35 0.48

V3 % ki ailate a5 (341F/534R) A L 25U SlKen
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igald 5 4l o Sy ) (s diged 3 iz pe ]
Ot YA 5 lslisl diged a5l ael Cavsay 9o o laskiu]
% eolai_wl Real-time PCR (gl o g, SO 90 g
(Bustin et al., 2009)

Y. ol 0—=> ,o Real-time PCR la i Sy
Pl V' (Sals A5 s o 53 g0t il Ko

8-Universal bacterial primers
9-V3 hypervariable region
10-Base pairs (bp)

11-96 well plate

5 2l sl 1S saiges 3l DNA gl sl (o
oS 5l S baiges I DNA (gl alls
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O FleSee p Sl e gl VP e
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(Knauth et al., 2012) wos (5 . Sojlail (DNA ool
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L (Bustin et al., 2009) a.i plosl MIQE” o lasbiw! 4
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&l o e S oL 55 168 IDNA Sladad g
5 S Dbyl gl a5 o Syl el
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S5 gl s slssl (ABI 7300 ¥ Jos) time PCR
Sikél ccis 5l S oL 551 16S IDNA olakas

1-NucleoSpin® Soil kit

2-Macherey-Nagel, Duren, Germany

3.NanoDrop spectrophotometer

4-Thermo Scientific, Wilmington DE. USA

5-Relative standard curve method

6-Minimum Information for Publication of QuantitativeReal-
Time PCR Experiments

7-Applied Biosystems 7300 Real-Time PCR System, Thermo
Fisher Scientific corporation, USA


https://en.wikipedia.org/wiki/Thermo_Fisher_Scientific
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1.RealQ Plus 2x master mix green, Ampligon, Denmark
2.Denaturation

3.Annealing

4 Extension

5.Baseline

6.Threshold line

7.Exponential phase
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Table 2. Assessing the concentration and quality of DNA extracted from soil samples in the different land uses

Characteristic Shrubland Farmland Orchard land
DNA concentration 7.60 12.30 30.10
260/230 nm absorbance ratio 1.61 1.56 1.53
260/280 nm absorbance ratio 1.84 1.88 1.86
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Figure 2. The amplification curves obtained from the Real-time PCR for bacterial 16S rDNA amplicons in soil

DNA samples of three land uses (X- and Y-axes represent cycle number and normalized reporter value (Rn),
respectively).
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7-Kolmogorov—Smirnov test
8-Kruskal-Wallis nonparametric ANOVA
9-Games-Howell post-hoc test

Olid boylae ) 0 2o j0 A0 sul plowl 2S5 LIS
Sl g 2Bo 5l o lasliwl e ol 45 dias o
Real-time PCR %5 ;.JUT (sl oolaiul (gl o3V
92,1985 2

Bges o w9 ot Jubow b Togd caxie Julxi (7
L Tomaln seels 5 golaislnd slaail ss75 Oy
C9d b gore awlie b uzee b acsxis
M)agulaéJsbLgb.,.aﬁi}wM
2 i & 455 b Bl (GHC) Tonptemr ol
L olgios aigtdSsi po 095 slp Lo 9550 093 sleo
laiges Sy Glacglas gd  pme Juloo 5l oolann!
(Noori-Daloii & Faraji, 2016) sge o, |,

&l S DNA sladiges gd sla gove T S0 5o
slaals b g oaiS S G Ll 0929 058 odnline
5 <dYo S DNA dges 2 093 Jovie sl dgaom
wolais! oSS gl el byl 1uSTlg a5 5 ls oyl
i 0,90 colais! ashd ladd g 009 |yl 1) Baa 5
4 ob,SL 16S IDNA sle Jlss V3 s adhais)
ool a8l S5 (Gl cax VAY oy Job

S 0 S slediges ©gd sl pmie a5 K
FPr S o8 gdoe ovaline WipS (o0 )8 K0S
oapslid a5 ools F,y Oglae wgd sl o bbaiges
ool oy ansly aSE Sledad GHC ws o g Jsb jo wglas
aS al o,8 1A (Soni & Goel, 2010) el ladiges
16S rDNA oo 550 Sledad Ggd sles  Judow
Sy et 1076 S bt Sl S plsiear ilgi oo
SB gl o bASL el eSS
L ool ol 0ed coliinl Glize ol slos )8
Sloizad o AL olsz oS gy Sl eolitl
oo Judzs 3l eolawl b L 0550 (60,5 4w S
A gy IBS IDNA ooy iS5 Slakad gd

1-Efficiency= (10"(-1/slope)-1)*100
2-Melting curve analysis

3-Primer dimer

4-Guanine plus Cytosine (G+C)
5-Peak

6-Screening
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Figure 3. Standard curve for relative quantification of soil bacterial 16S rDNA amplicons by real-time PCR. The
curve was generated by plotting the means of the Ct values against the logarithm of a known concentration of
genomic DNA from soil of five standard samples of 2, 6, 18, 36 and 45 ng/ul (Linear regression analysis
rendered the equation Y = -3.44X+25.37 (R? = 0.97)).
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Figure 4. The melting curves related to bacterial 16S rDNA amplicons of soil DNA samples in three land uses
(X- and Y-axes represent temperature (°C) and derivative of relative fluorescence units [-d (RFU)/dT],
respectively. The intensity of the peak in each sample is proportional to the amount of amplicons).

Real-time PCR b o (6 55031l 6l 5519 cully JWKawg ;5 S ol )yl a8y Sy (uily slg 56T ¥ Jgur
Table 3. The Kruskal-Wallis nonparametric ANOV A of the properties measured by Real-time PCR

Characteristic Chi-square Degrees of . I\_/I(_)nte Carlo_
freedom significance testing

The relative concentration of 16S rDNA amplicons 9.04 2 0.008

The melting temperature of 16S rDNA amplicons 15.81 2 0.000
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3-454-based 16S rRNA gene amplicon sequencing
4-Cloning of 16S rRNA gene
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1-Ribosomal Intergenic Spacer Analysis (RISA)
2-Denaturing gradient gel electrophoresis (DGGE)
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Figure 5. The mean values of relative concentration of soil bacterial 16S rDNA amplicons in orchard land (OL),
farmland (FL) and shrubland (SL)

Means with common letters have no significant difference according to Games-Howell post-hoc test (p<0.05).
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Figure 6. The mean values of melting temperature of soil bacterial 16S rDNA amplicons in orchard land (OL),
farmland (FL) and shrubland (SL)

Means with common letters have no significant difference according to Games-Howell post-hoc test (p<0.05).
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The Impact of Land Use on the Relative Abundance and Composition of
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Abstract

Land-use change is one of the most important factors influencing soil microbial communities, which
play a pivotal role in most biogeochemical and ecological processes. In order to determine the effect
of land use on the relative abundance and composition of soil bacterial communities by using Real-
time PCR, a study was carried out in three different land uses (orchard land, farmland and shrubland)
in Jiroft plain, Iran. Number of 12 surface soil samples were collected from each land use and some
soil physicochemical properties were measured. The NucleoSpin® Soil kit was used for extraction and
purification of DNA from soil samples. Quantitative comparison of the concentration and melting
temperature of 16S rDNA amplicons, respectively, for assessment of the relative abundance and
composition of soil bacterial communities in different land uses were performed by using Real-time
PCR system and based on the relative standard curve method. The results related to the concentration
and quality of soil DNA indicated that extraction of DNA from soil samples by using NucleoSpin®
Soil kit was favorable. As the results of Kruskal-Wallis nonparametric ANOVA, land use had
significant effect on the relative abundance and composition of soil bacterial communities at the level
of 5%. Means comparison showed that the relative abundance of soil bacterial communities in orchard
land use was higher than that of two other land uses. Furthermore, the composition of soil bacterial
communities in orchard and farm land uses was significantly different from shrub one. It can be
concluded that land-use changes in Jiroft plain from shrubland to orchard land, and from shrubland to
orchard land and farmland have caused an increase in the relative abundance as well as a significant
change in the composition of soil bacterial communities, respectively.
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