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U DNA FEd AT 16S rRNA B V3-V4 X3 51 9 #E47 PCR &7 314, 51 %) )7 51 24 338F (5-ACTC-
CTACGGGAGGCAGCAG-3)F1 806R(5-GGACTACHVGGGTWTCTAAT-3) i F 5t & 43 5 2 % B i bl
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W4tk
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A3 A4 H NEXTFLEX Rapid DNA-Seq Kit #E47 & FE. i ] Fastq B0 X5 5 G5 00 5 15 51 3847 4%, JF
Flash B F2E 17 9F4%. 4 F Qiime2(v2020.2) 314 . I DADA2 Sk X P8 i 4T ASV R 251 5 B i A 4. %
T Silva 16S rRNA %42 )% (v138) , | ] RDP classifier DI MH-87 85 %F ASV A3 5 51 347 8 Fh 23 28 20 18 B
CEASE R 0.7)  3RAG Y Fh /3 2 B SE R A RE A0 16S rRNA JE PN 7 25 51 4% & B R Uk YR 2# 5
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XTI SS A1 PS ) FZ AL BT, 3R pH #b . PS 11 Fell . FeT .NH, -N.NO; -N.NO; -N,TKN 1
TOC W& R B T SS.PS  pH W FEHME R 7.90 A% T SS9 8.53. A 5s KW, A WL &AM pH
Th e AR s, 3 m R B ER R E X R (R =—0.530~—0.332, P<<0.001) . A #F55, TOC 5
pH &3 456 (R=—0.881,P =0.02).
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Tab. 1 Main physicochemical properties of sampled soils

Wyt N/ w w / )
W/ Weer/ NH, N NO, ~/ NO, N/ wrkn/ W/

Soil type Sample sites pH
(mgeg™ (mgeg " (ugeg (pgegH  (ugegH (mgegH (mgegH

SS S1_1 8.19 0.14 1.09 4.03 2.33 4.41 0.11 10.66
S2_1 8.43 0.34 1.09 6.50 3.64 3.42 0.25 4.19
S3_1 8.97 0.25 0.70 1.37 ND 3.60 0.29 2.24
PS P1_1 7.91 0.67 3.13 11.86 35.10 37.39 1.56 24.04
P21 7.86 0.67 2.08 25.68 17.48 42.15 1.66 16.76
P3_1 7.93 0.71 2.14 19.22 10.11 40.12 1.78 16.57
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FHXTFEBE/NTF 0.01 (9 Genus B I, 244 60 J&.alpha ZFE P48 KOS N BE 7 9 D0 Ah 8k i e LA £/ £ 5
FEFEE0 (U Chao $8 %50 M4y Fh 2 ¥4 48 0 (A1 Shannon ., Simpson 8 40 % . Chao 8 5U{E # &, Ve ¥ A 5 B
#8242 s Shannon 3 BU(E 4 5 L UL D RE V% 22 FE MR 7 5 Simpson $8 BC(E B 5 L 0 356 B B V% 22 B MR, 40 A 2
(1), SS Wy B 4 2 1 Z2 FEPEAR AH 38 09 3 A48 (B 38 T W 3 M 22 5% (P =>0.05) XS i ZE W) 4 beta £
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Fig. 1 Alpha analysis of paddy soil and sand soil
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( Actinobacteriota ) 1 Z& & W ] .
(Proteobacteria) , HAHXS 3= B JC 22 7. J& /K °F- ol ::i;jy
b TR R ARG S B BTN [A]. Unclassified 0oL 5
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namibacterales 1 norank f Vicinamibacte-
rales 2RI TG JE  AH S FE B R
TG 3% .SS H unclassified_f Planococcaceae., 0.3 F
M @ B ( Flavobacterium ) . 8] B B )& 0.4
(Paracoccus ) . unclassified _ { _ Comamona-
daceae. Z1. 40 # J& (Rhodobacter) . Nodosilinea
PCC_7104 X £ 7 T PS; PS i R IR
Wi & (Nocardioides) . unclassified { Nocar- P2 R R b RE T A 407

dioidaceae AT H J& ( Thiobacillus) . unclas- Fig.2 Community similarity analysis of paddy soil and sand soil
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R=0.703 7
P=0. 098
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(Bacillus) .norank_f_ Anaerolineaceae,norank {_ Caldilineaceae,norank f_ norank o_SJA-15,norank f_
norank_o_norank ¢ MB-A2-108.Gaiella.norank f{ Sutterelleaceae A% F & & T SS(I& 3(b)).norank {
Anaerolineaceae,norank_f Caldilineaceae, norank f norank o SJA-15,norank f norank o norank c_
KD4 96J& %% # ] (Chloroflexi) , 7£ PP W ) £ & . 2 5 T SS.Chlorolema W~ Chloroflexi W ) —J& . {H
AVTE S1_1 WA B & AR 3 B AN . Porphyrobacter \Unclassified f Rhodobacteraceae,Rhodobacter YER
APEOCE MG REE A H, ALY (Fell 55348 )59 B4 it iy At d 5 CO, #4708 A FRA K, W 7E1IR
A LB SS 52 B = B AR R 2 2

ik — 20 H T2 A 51 (LELSe) 73 A € 1 4 1) Jm /K P bR B8 22 5 2 1 21 J@ (P <<0.05). anfff s 8 S1,
norank f Caldilineaceae, norank f norank o SJA-15,norank f Anaerolineaceae, norank f norank o_
norank ¢ KD4_ 96 .norank { Steroidobacteraceae,norank f{ Sutterellaceae, Thiobacillus %1 = E 7 PS
BFHET SS, i unclassified f Comamonadaceae,norank f Rhizobiales IncertaeSedis, Porphyrobacter,
unclassified f Rhodobacteraceae.,Paracoccus. f/MNT & J& (Exiguobacterium) ,unclassified { Planococcace-
ae,Flavobacterium % 1Y =E B 7E PS v I F{K T SS.
2.3 HEMBARY I EETN S

BugBase B HUM 45 2R .75 , 35 A LI R H IR Wi 55 7 20 7 D RE N BUEM R BRIREA EYIRE
AN Y HA Dy BE T Y L9 7 SS R PS 2 [8] JC ik 35 P 2 S5 (18] 4 Ca)) R RS AR W) IR Fl0 AR 460 SR AH O 1Y 28 Y
SIS B A A TR BT K A B 4 (h-e))  BEIKCF B A 308 BB 9 ™ R IR SR AL 46 norank o Vici-
namibacterales, Vicinamibacteraceae, H: 78 PS W AH ¥F = B @ 25 = T 3 4 1. 55 15 2 it %1 B (Sphingomona-
daceae) .21 R KB Bl (Nocardioidaceae) \norank o _norank ¢ MB-A2-108,Rhizobiales _Incertae_Sedis &
Pl 4 39 b 5T BR BE A DO Y G AR B AR R D B S R DR AT L 4 BORF T B (Microbacteriaceae) | 18 & I B
(Hydrogenophilaceae) | L 4ll i #} (Rhodobacteraceae) , H ¥ Hydrogenophilaceae 7E PS w4 X} &+ & &,
Rhodobacteraceae 7 SS HAHXT 4= B & . I &2 5 SS AW IRIE il iy 1 2228 1.

ARG L SO TR Jm TE AR ) b R AR e 8 BR b pg AR L AL FAPROTAX BN i € 1T 12 A>T REZE BE
(K 5 EMFES 5 50k mioc R 95 AR AR &, H b A RE S 7 AU L 55 FU AL AR ¢ 5= AL D RE S 5 4 X
D FA AL AN AL W) 1 SR AL PR AR - v ) He 491 22 S 35 (P <<0.01) , Hofl 28 Jo 22 5. A, P2 _1,P3 1
H 2 PAHs RS D068 09 4 T8 Lo AR X FH 8. S3_1 Holgf A=y 3 456 & B R FDLE SR mZE, 73 5
e AR (EERFLERE) MA AR A ME (EEJE Porphyrobacter | unclassified_f{_
Rhodobacteraceae ,Rhodobacter) BTk , JLLIOGH F I DI RE 4 & Ry .
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Fig.3 Community heatmap at the genus level of paddy soil and sand soil
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DBM %52 & J8 1 ', Thiobacillus J& AR ESE M EEMALRE AR H. EH S 5 LR ALY (H.S,
S, OF )BT R R B IR. AW 5T Thiobacillus 5 pH %8 3 H A 56 (P<C0.01), 5 Fell \FeT 1E A (P <
0.05) , = B MR PE R 85 A1 | & i Fell & W& H A L W R B AT B ( Thiobacillus ferrooxidans) = 47, i B
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Soil microbial community structure and eco-function in the rice

zone along the Yellow River

Tian Yingying”", Guo Qi*, Chen Xingru®, Sun Xianghui*", Zhao Jing™"

(a. Department of Material Science and Engineering; b. Xinxiang City Engineering Research Center for Wastewater

Treatment Energy Saving and Emission Reduction, Henan Institute of Technology, Xinxiang 453003, China)

Abstract: In the present study, samples of riverside sand soil(SS) and adjacent paddy soil(PS) were collected to know
the microbial composition of different substrate soils in the rice zone along the Yellow River. The high-throughput sequencing of
16S rRNA gene was used to uncover the soil microbial compositions and to explain microbes” potential eco-function. Alpha di-
versity analysis showed no significant difference in microbial richness and diversity index between the two soils. Further species
analysis showed the ubiquitous distribution of unclassified_f Micrococcaceae, Sphingomonas, norank_f noorank_o  Vici-
namibacterales and norank_f Vicinamibacterales, whose abundances were independent of soil types. However, the relative a-
bundances of Bacilllus and Thiobacillus were significantly higher in PS than that in SS. The function heatmap analysis based
on FAPROTAX database showed that aromatic compound degrading bacteria in PSCespecially P2_1 and P3_1) was higher than
that in SS. Combined with the results of bacterial relative abundance, Nocardioides and unclassified_f_Nocardioidaceae might
be the key genera contributing to aromatic compound degradation. The phototrophic microbes(PMs) in SS were more abundant
than that in PS, which were dominant anoxygenic PMs like Porphyrobacter » unclassified_f_Rhodobacteraceae and Rhodobact-
er. Moreover, Rhodobacteraceae was likely to participate in biofilm formation in SS. Overall, soil microbial compositions along
the Yellow River were to some extent impacted by the soil type, driving the differences of their eco-functions.

Keywords: soil microbial community structure; eco-function; paddy soil; sand soil
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Fig.S1 Species evolutionary branching diagram of differential taxa between paddy soil and sand soil



