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Abstract: The aim of the present study was to investigate the characteristics of soil bacterial community in different forests
in the Yellow River Delta. High-throughput sequencing technology was used to compare the soil microbial communities from
different forests, that is pure Robinia pseudoacacia forest, pure Ailanthus altissima forest, and their mixed forest. The soil

physicochemical properties were measured to determine the correlations between them. Results showed that the composition
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and structure of soil bacterial communities were different among these forests. At the level of bacterial phylum classification,
27, 25, 31 bacteria were detected in the soil of A. aliissima, R. pseudoacacia, and the mixed forest, respectively. For all
these three stands, there were eight main bacterial communities, that was acidobacteria, proteobacteria, actinobacteria,
nitrospirae, chloroflex, planctomycetes, gemmatimonadetes and verrucomicrobia, among which the acidobacteria,
proteobacteria and actinobacteria were the dominant bacterial communities. The relative abundance of bacteria in the mixed
plantations were significantly different from that in the pure plantations. Besides, the observed speices (1910) and Shannon
index (9.1) were highest in the mixed forests. Through principal component analysis (PCA) we found that there were
significant separation for soil bacterial community structure among the three different stands (P <0.05). And for mixed
forest, there was a strong positive correlation between the available phosphorus and soil bacterial community. Therefore,
different stand types, soil characteristics and cummunity structures intereact with each other. The mixed plantations could
increase the diversity of soil bacterial community. And the soil bacterial structure and diversity could be affected by the soil

physical and chemical properties.
Key Words: High-throughput sequencing; mixing forests; soil bacteria; Yellow River Delta
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Table 1 Physical and chemical properties of the soils under different forests

i AR HHUR - i A o~ Lo B
Forest Moisture oM/ pH AP/ AK/ TN/ TP/ AN/
Content/ % (g'kg) (mg/kg) (mg/kg) (g/'kg) (mg/kg) (mg/kg)
CC 13.10£0.66b 74.83+5.73a 8.52+0.51a 1.51+£0.57b 330.00£56.00a  0.20+0.04ab  658.83+£51.52a  48.63+4.23a
CH 7.10+0.35¢ 34.08+4.37b 8.44+0.45a 3.47+0.69a 211.33+26.57b 0.12+0.03b 600.53+35.73a  45.10+5.01a
FCC 17.88+2.41a 79.87+7.65a 8.74+0.62a 4.60+1.06a 383.00+27.87a 0.26+0.06a 624.32+24.54a 52.4+5.31a
[FIFR FING TR ForR b 22 5535 ( P<0.05) 5 CC Ay SURREBM; CH R RIBRAIAR ; FCC Ay MR SLH TR A2
2.2 BT 2500 [ ek
3 o v I, SRR SRR RIRR SRR RIRE AR é B A
TRAZHR 3 Fb AL 5 P 40 1 3K 45 2631631281, 38657 £ 2000 b SR A
SISUAIT I (Raw Tags) , bl MALR R AOFIVE 4 § o |
J¥ 5] ( Effective Tags) 450453524 25949 30964 ,37911, E”;
SRABEHLIRE v 6 006 P 9 4E 9700 R BUE B % © F oo |
KU B TR OTU, i 1 AT, OTU Kkt -
RIS SR B 5y 2 R OTU $oe AU 2 '
¥ - AR SR TR SRS AR 4l bk > SR 4l bk, H 2% 0 - - - -
Sk 5% B EOKF, 3 R B S  ER R I 22 OTU e ot

B RIEA G T 28 (HORIR B 58 22 00 0 3 £ 8
X R BUFN OTU SRR AREIN, T Bl & 2
2.3 [UK b AR TE R Vs 25 AR = B 20 A

TEN 1KY b3 bRy IR s 31 1407, H
rh SR AR IR SEAR RIRE SR TR SR 38 43 SR I s 27 .25 31 T4 . BRAT R ] (Acidobacteria) \EJE A
I"J( Proteobacteria) \J{ZE T ] ( Actinobacteria) AEALIZJE ] ( Nitrospirae ) £% 25 18 ] ( Chloroflexi) Y7 RF I | ]
( Planctomycetes) . 2 HUifL F [ ] ( Gemmatimonadetes ) JEFH I [ ] ( Verrucomicrobia ) 8 RPN FE 3 Flbk 7 £ 1 b AH
YEREEPAT 1%, BRiX 8 Fhal s LASN , 76 IR AR TR AR 1 rh AT 54 1] ( Bacteroidetes ) FAAR XS 32 Bt i i
1%, Herb R AR 43 b AR 0 B 1) A BRRE R =5 B2 e, LU BIR 35.3% , FCAH BT AFDGS 3 B2 35 e 7 oAt g bk
Sy TR . RARLAR RIRR AR RTTE SR T TP R AT TR 1T A B 0 B4 20.4% ,25.2% 27.6% , H:
HP IR SRR S P R AT B T AR A X B 2 R T R AR AR (P< 0.05 ) o BIFFE & BRAUMT T T T AR X 2 A AE R
FERIMRIR AR ORI 1% , HFEFEN 1.02% , FEFLAD PRI AR 158 =5 v 73 5118 0.61% .0.81% , HE 2 T4,
RARAIAR JIRRAEAR - G TRAT ] B T] R A ACIRBE T 4 R UL A i VR (BEVE T2 >10%
RARTEVE ) | 1 R RIS AR 3 A 3 R UL S A0 vR (R AT R T AR TR B 1T R TR TT ) 5 B AL B e 7 1]
AR SR IR AL B, BN 6.45% , FAERIBRAUMAN AR LK 2 Fpalbk - 3 =2 2305100 11.6%
11.9%, HEAN, FIRE SRR SR b A PR B917] SBR1093 Al PAUC341,
2.4 HEZHEIERRE

R R IR AR FIEL  Chaol F5%X, Shannon $5X05071] 0 1910.0,2419.0.9.1 (3 2) , H PR AR 1R
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Fig.1 Rarefaction curve analysis of OTUs
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Fig.2 Soil bacterial community on the phylum level
Acidobacteria: FRFF B[], Proteobacteria: Z5JE 1], Actinobacteria: B4 18 1], Nitrospirae : it fb 8 J5E 1% '], Chloroflexi ; 4% %5 [ ], Planctomycetes ;
FEEH ], Gemmatimonadetes ; 2F A ], Verrucomicrobia ; JEM ], Bacteroidetes ; AT ], Armatimonadetes ; 3 H 1% ], Cyanobacteria ; 1 £l
W], Crenarchaeota ; 2 77 #1] , Euryarchaeota ; i 42 5], Firmicutes ; JERER ], Chlorobi ; 4% 18 ], Elusimicrobia : # &2 1 ], Fibrobacteres ; £F 4 #T
HI], Fusobacteria : 2 ¥F 1 '], Caldithrix: # #: '], Tenericutes: Z& BB ], ( WS3, TM7, WYO, BRC1, NKB19, Thermi, SBR1093, GAL15, OP3,
WS2,0D1,TM6, PAUC34f,NC10, WPS-2) K E B , Others : HiAth

SRR PR 2 v T R SMORT SRR LA, LRI ECLE 2 Fhali iRt R0 3525 5 (P < 0.05) . R4l
PRI Chaol 5N 2526.6, 135 = T RAFLEAMRFAHIR RAFIRASHR (P < 0.05) ,1H Chaol 5 5U1E AR 4 AR FITE
M TC R E 225, 3 FIORNFEIMS L3 Shannon $850TC B & 25
2.5 ANTERETE S e R S RS A

A SR A S B A Ry - PR AR B3 RRAS )M 2 A0 B R AE T 1K A KT 1% 119 8 Fhal
BRI 1 AR X 2 B A A A B E AT S o A, &5 SN 3A FEOR 28 1 B (PCL) M Re T 4l edi BV AR
TRIY 75.79% , 55 2 FERLST (PC2) AR T 24.21% 7655 1 F RS K E 2R & sTikie R, 7655 2 a4
AR S R pH SRR IR B A OC . 18 3B w3 RN RIS 22 1] S AN G RS 4 R 25 S
AR ERRE Y, 5 RAR GO M R AR TG B 1] 2R B TR 1] 5 55 oA bR b A i 1 2 il
B 1) AR 1R ] 5 5 TR S AR G et ) S RAT 181 ] SRS B T TR ) EE T T
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Table 2 Analysis of bacterial community diversity in the soils under different forests
M43 Forests

FEEL Index

CH CcC FCC
YIFIEL Observed species 1769.00+34.22b 1633.00+38.51c 1910.00£41.94a
Chaol #§%X Chaol index 2526.61+39.45a 2342.72+51.62b 2418.96+46.19b
Shannon F§%X Shannon's index 8.75+0.24a 8.70+0.19a 9.11+0.21a

Rl — AT bR AN [ /NG 7R B R 32 7 b B R 7 16 S35 22 5% (P<0.05)
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Fig.3 Principal component analysis of main bacterial communities and soil physical and chemical properties
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SRR AR AL AZ 3 B AT A R AR R R B S) , 53 SNBSS FL Ao B T E AR R I T
fem 1L OROKRE ) , iAo L PRI S IR 25 AT LA, N R T A= 1K DAy e S 200 T A ) 18 R 7 454
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