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Tablel- List of DNA samples and primers used in Index-PCR

DNA sample  Index Primers DNA sample  Index Primers DNA sample  Index Primers
CB1" N719_S505 CE1 N720_S502 FM1 N716_S506

CB2 N719_S506 CE2 N720_S503 FM2 N716_S507

CB3 N719_S507 CE3 N720_S505 FM3 N716_S508

CM1 N719_S508 FB1 N716_S502 FE1 N716_S510

CM2 N719_S510 FB2 N716_S503 FE2 N716_S511

CM3 N719_S511 FB3 N716_S505 FE3 N718_S502

f.)\g 093 J;-T Slad ol E LJA».,LK o095 Lulsl glad sal M gda_b@jl 3 slad gl B (ol s dhsy slad s F sl slad ol C *
*: C: Control samples, F: Rovral TS samples, B: Before flowering samples, M: Middle of flowering samples, E: End of

flowering samples
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(€) s 4 SlulS Sl w0 by o £¥4 P Usb @ glankas «(D) INAEX-PCR & L, 1+ £7¢ DP Job & o

Fig. 1- Graph derived from TapeStation System 2000; an amplicon with 379 bp refer to V4 region of 16s rRNA gene (a); an
amplicon with 434 bp refer to Index-PCR (b); an amplicon with 439 bp refer to mean of prepared library (c)
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Loodd Hlag slaaisal jo i Slsl,5 L Saccharibacteria
dals LS L avslis 55 adlS Laulyl = o 55 ol 5 Jlys,

Al e

DL (b JSC2) L SU sla i Gl s pud s
(FB 5CB) ,Las 53 ;8 ,3 addS 5l |3 al> o 3 das e
ad> o 5 il e ol s Pseudomonas .o Slgl )6
i =l ez (Sl s b 4 (AAS Ll
i A el st e e Ll e S Ly il
Aal e dals s sl meS (2S5BSl 5> Pseudomonas
s IS Pseudomonas o xex sl 2 (a8 2T > o o
OlalS 5l g 2B Lok Jlas LS [ jiugp,y oS
i L SL s il g S 51 s ge i LS e el
3 e 5 wlige s s et Jles oS a2L e RhizObIUM

53 Ll Sl s sl 5 ol SL sla i 5 baesy &a
B ‘Lg)\zj_.;«_}j&} 6LAA)}>}_E_})'\ V_AJJLA.ZQJ Jals QLALf
3 ebj\jb w_m.: v_:bl).e Ja Jg_.;/ s J).@_..La W\SJJM
4_L>JA).> Jald éum_}‘w )_}«.ﬂ@ 4.12}3)\.» cMJL;n olis \) V_@.A
Aea yls, s s Proteobacteria e glasl oo JSlgl )b
Gammaproteobacteria ... s Alphaproteobacteria .,
|, Proteobacteria a=s sl zel - 531, Slols o ios
L ols; g %S Sl s L Betaproteobacteria o, 5 atils
Jb_}) ‘)LA.:S 6[.&4.3)4.3 DL BaCI“I [P LSLQLEJ:SL’ w..: ‘-;a‘}‘).B
O Sl i 5 005 Aol Slaasad 5l a8 ol 5
YIS W P O.A.USTJ;-T >0 5y el glad g 4 by e

Candidatus a=Lls 4 Glaie slas SU s> u-<1> g LB

\yag uw)gﬁlg 1Y oylouis [# 0490 /w) LS*“"‘S‘“') (W -



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.14.8
https://gebsj.ir/article-1-237-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.14.8 ]

e M= 09209 | K JB W6 sy

O 5 505!

e s S, e D3 il e 5D by a8
5 O e G135 a8 sl ) b A3l o B3l (slamss
53wl ad> e 5l xi Cand 4 BB L el OlalS
Al e dals olalS
sl s (Bacterioidetes 4L ;1) Chrysobacterium .
A3 03 S sl L AUS Sl S e e s aala
Sl i O Cmmozr (AMS Llgl al e 55 S5 A5 s,
Samor 3> (oS Gl AU S e 53 58 Iy el
L i o) o 2S5 5led 3 0553 e edaliie O
OWLS Jiwsny 5o AU =15 U3 d e s s i Sl
53l OlalS asbes Js A obs, 2S5 6 Letd s
ol ol e O Camar S Lol al> 6
Sl 5 Aald QLS Jhuyn, S 0 L8 Gk o g
lsdlas ke

(alpha diversity) coxas= O350 £35S o sk 4
old sdalis OTU sluss 5 Chaol shanon (sla esLi
Sl b jastls ul islie «(Lemos et al. 2011) A 4wl
OLLS ol ol o351 Y Jsds 53 ) 350 Lok ses
el ke op i (CB) LadlS 51 13 o o 5 el
azils |, (Chaol=Y10Y/A) &5 ke 5 (shanon=0/1Y) £55
b S CM) allS Loyl al> o s dals OLLS
Al QLS (gt ) S g gams 52 LiL e Lla | ol
Lot Sl QLS (g ptus s St 4 S g2 £55
Sl Js o dshanon=0/YY) Ws e Sl ol 5 Jlss
39 e ol 5l Dles 4 by S e £5 G
Oy 30 s5d o ab>de iomea (Chaol=YEYE/VY)
o) gl S sle g5 2l OTU sliss 5 (5l i sa
o 53 LS (g iy S 500 s ire (Olass ¢35 5l
Sospp B s g8 OTU sl o 2in 5l adlS 51 LS
Sy AAS Laalsl e s b asls ol slie il e
oS 3 AUS STl e e g 03 Iy el
(Y i) Lol s

Ll anils ) s 4l 53 (6 S Comexr b 2S5
g il e cnl Camer Sl 55 58 55 by C3 XS L
Lolghadowe j5 i Sllp iy aS gy b 4 LS s
IS Tl e s i Gl Coma 35 e s a8
S Lles Bl il el [l 3 s e, S iy alS
Flavobacterium .o Jlgl 3 oS das o OLES Hls g AL o0
Sl 03,55 Iy (65 Slod 93 2 53 by al o 4 2 o
eS o o a > S Sl 3 O e S 3 s
L SLs8 s 5 05,5 5 508 e i il Aol OlaLS
S L3 .~ Sphingopyxis ..> Sphingomodanaceae o sl
ol =l Ol Coai8 L sl 5 ,m j 350 e abide
N adepe 5o (Sl i 5 cul a5 g S
) Slsl cAdS Laulyl al e 3 6553 e sdalin allS
e 3 il e dald les Sl i SSGU LS s i
ol b 5 58 Jlad 5s e ol G 2
o3, 3l Acinetobacter . > .4 as 3 Ol (g5
23 2 Comer L gl o byl s (6 S8 p L
BYSU-LNACTY i U W DU R VY e ! OLlS iwsy
03,5 1y 2alS S 4 O Comax Obey 338 L Ll azils
slas 53 AUS Ll d o 53 s Sl 3 aS (55 5b sl
e ol Sl ali [l s Ll wesgy 5ol Sl 3K

Al e S0 e Sl i Sl
o3l Sl amy Gdate ol il 4t i S las!
AS Ll > o 3 1y Jlsl 3 o i Flavobactericeae
03,5 1oy 2alS ol Comar 2dIS =T dl> 0 3 5 azils
Fomome 53 A 035 ol B Dlad 93 a3 Ly Gl i
Lo slas OLalS 51z dald sles 55058 cnl Jlsl 2
5 g ala>e Rhizobiales aialy 5,50 55 55 ol S,
,» (unclassified) sa_ii ghuaid o> K 5 Devosia .-
s Hlad QLS 5 dals OLlS i yp; IS 5l LS >
Cd S L el s S oplS ot Comar L1 ol 5 dlss b
i il 03,5 iy alS s 53 el o Ol
(AS =T e 5 aals olalS s Sphingobacterium

Lyl 5 3 e 55 O Cama 5 3)ls 1y Slsl 3 o mies

- \yYas ul*w.o)j)»b“ IY o louis [# 0490 /w) W‘gs&ua) (S0


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.14.8
https://gebsj.ir/article-1-237-fa.html

[ Downloaded from gebgj.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.14.8 ]

LS 5 g5l5¢! e AN IT- 09389 il 5K 5B W6 wy g

1.0
—_— —— - .- — E-__- —

Bacteria;Proteobacteria;Alphaproteobacteria

—
- m
[] u
. . l . mmm Bacteria;Proteobacteria:Gammaprotechacteria
. . Bacteria;Bacteroidetes;Flavobacteriia

. I I mmm Bacteria;Actinobacteria, Actinobacteria

0.6

Bacteria;Bacteroidetes;Sphingobacteriia
mmm Bacteria;Firmicutes;Bacilli
Bacteria;Unclassified;Unclassified
e Bacteria;Planctornycetes; Planctomycetia

Abundance

Bacteria;Protecbacteria;Betaprotecbacteria

EEm Bacteria;Candidatus Saccharibacteria;Saccharibacteria_genera_incertae_sedis
Bacteria;Verrucomicrobia;Verrucomicrobiae

Bl Bacteria;Acidobacteria;Acidobacteria_Gpd

0.4

0.2

' ' I I ] | 1 I | | | I ' I I ' ' '
00 s 2§ oo o 2 o3 2 5 32 3 § B §p 2 8 2
w
g 8 &6 ¢ ¢ 8 3 3 3 & £ £ ©w & ¥ F E Z
&+ = =+ = k3 k4 ; + b kS =T = T = + ; .
T £ £ 5 £ 5 £ £ £ 2 =2 =2 > = > I T ZI
Sample
1.0
0.8
Bacteria; Proteobacteria;Gammap teria; Psel
W= Bacteria;Pr ia;Alphap ia;Rhizobi
D 6 — Bacteria; Bacteroidetes;Flavobacteriia;Flavobacteriales;Flavobacteriaceae; Flavobacterium
a YO | — — mmm Bacteria; Protebacteri steabacteria;S mor fac hingopyxi
E || Bacteria;Unclassified;Unclassified;Unclassified; Unclassified;Unclassified
g 3 | [ | -_— B Bacteria; Proteobacteria;Gammapr teria; Ps eae;Acinetobacter
—
c - - ] Bacteria;Bacteroidetes;Flavobacteriia;F teriales;Fl teriaceae;Unclassified
2 ] - ] | L. = Bacteria;Pr fa;Alphap ;R un ified
< - - — . = 5y Bacteria; Proteobacteria;Alphap teria;Rhi; ypi robiaceae; Devosia

- - [ mmm Bacteria;Bacteroi ingobacteriia; Sphi teri ingobacteri ium

| [ ] . - || . B W Bacteria; Planctomycetes;Planctomycetia; Planctomycetales;Planctomycetaceae; Unclassified

Bacteria; Bacteroidetes;F iia;Flavobacteriales;Fla iaceae;Cl ium

-
B 4 1 1 8 B J ]
30z 2 ¢ 3 g B8 FpoOOCT O o2o2
5 & 3 3 & &£ &£ & ¢ & oF F £
0 g L5 0y o oow
g 2 2 2 % 2 2 5 =2 £ $ F g
Sample

il bl o 5 0503 S 0) oL SU sla i 5 @) oL SU slaes, od Sl 3 Y IS
SIS ).5-7 Sk sai B aulS oy 53 Laulyl clai sai M (2 lIS 5 U3 slad sl Bl 5 s sl Fals glad sal C *
Fig. 3. Relative abundance of dominant bacterial class (a) and bacterial genus (b) within and between different treatments

*: C: Control samples, F: Rovral TS samples, B: Before flowering samples, M: Middle of flowering samples, E: End of
flowering samples

0 (AU 2T 5 hulsl (alS 51 L) olS g, ilises Sheslial L (beta diversity) bscomex o 53 uomen
Dlas Gk 500 K& ol o gdle Lleld SS& SIS s oy, (Gower and Blasius, 2005) Bray-Curtis %,
Al o il S Al e s 50 les 5l dals Ol 1y Gsb iy & (PCA) Lol ail g 4o Sla s £ IS5

\yas ub‘.w.o)s)aul.: 1Y oylouis [# 0490 /‘f"w.u) @NI,M} (W0 -


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.14.8
https://gebsj.ir/article-1-237-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.14.8 ]

e M= 09209 | K JB W6 sy

O 5 505!

Cilisee glad 5o s @lpha diversity) g5 b e sla et e Y Jpu

Table 2- diversity indices (alpha diversity) in different samples

treatment observed OTU Chaol Shannon
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Total C 1859.33 2389 5.33
Total F 1913.33 2434.17 5.01
Total BF 2165.5 2642.92 5.44
Total MF 1660.5 2197.36 4.87
Total EF 1833 2394.52 5.19
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Abstract

Studying the effects of fungicides on rhizosphere and soil microbial communities is very important due to
the critical role of microorganisms in soil and plant health. In this study, the effects of fungicide Rovral
TS on dynamic and structure of cucumber rhizospheric bacteria was investigated by Next-Generation
Sequencing based on 16S rRNA gene (V4 region) by means of Illumina MiSeq sequencing in three plant
growth periods. Results showed that among 26 identified phyla and 352 identified bacterial genera for 18
samples, Proteobacteria and Pseudomonas were most dominate phylum and genus, respectively.
Application of Rovral TS was resulted the changes in bacterial structure and dynamic. Decrease of
relative abundance of Pseudomonas in middle stage of flowering in fungicide treatment and in the last
stage of control treatment was observed. Moreover, the relative abundance of Sphingopyxis,
Sphingobacterium and Chryseobacterim in fungicide-treated plants were more than control plant in all
three stages. Analysis of diversity indices revealed that diversity in the rhizospheric soil of control plant
was more than fungicide-treated plants (shanon=5.33), while species richness in control soil was greater
than fungicide treated (Chaol=2324.17). In addition, the effect of plant developing stages on OUT
number, diversity and richness indices (regardless type of treatment) was significant and rhizospheric soil
belongs to before flowering stages benefit more diversity and richness.
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