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Characteristics and Driving Effects of Soil Bacterial Communities
in Betula platyphylla Forest
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Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract : In order to investigate the difference of bacterial community structure between upper soil and lower soil and the driving
effect of bacteria on the function of soil, 16S rRNA gene high—throughput sequencing and soil nutrient determination methods were used
to analyze the 0—20 c¢m and 20-40 cm soil layers of Betula platyphylla forest at 40 ages in Sumushan Mountain. The results showed
that the content of organic matter and the activity of polyphenol oxidase in the upper soil of Betula platyphylla forest significantly in-
creased by 75.25% and 120. 45% compared with the lower soil. Shannon diversity (5.83) of bacteria in upper soil was significantly
higher than that in lower soil (5.74). Actinobacteria, Proteobacteria and Acidobacteria ( relative abundance>15% ), Xanthobacter-
aceae (relative abundance>7%) , Bradyrhizobium, Sphingomonas, Pedomicrobium, and Mycobacterium, Nocardioides, Solirubrobacter
and Gaiella (relative abundance>1% ) belonged to Actinobacteria were the dominant bacterial groups in Betula plaryphylla forest. Ver-
rucobacteria ( Linear Discriminate Analysis, LDA 4.07), Bacteroides (LDA 3.80), and Nocardioides (LDA 3.72) and Oryzihumus
(LDA 3.48) belonged to Actinobacteria were the main bacterial phylum and genus contributing to the difference between the upper and
lower soil of Betula platyphylla forest. Polyphenol oxidase activity, alkaline protease activity and organic matter content were the main
environmental factors affecting the bacterial community structure of Betula platyphylla forest, and significantly affected the Actinobacte-
ria bacteria. In conclusion, there were significant differences in bacterial diversity between the upper and lower layers of soil in Betula
platyphylla forest. Actinobacteria improved the fertility level of forest land as an important bacterial group by promoting soil carbon cyc-
ling in Betula platyphylla forest, and promoted the healthy and stable development of soil ecosystem in Betula platyphylla forest.
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[R5 ] 5 SR FH R A% 0 B 73 #7175 ( Linear discriminant a-
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Tab. 1 Characteristics of soil nutrients

AR EME,  HMEY ZBYAMERSY dAREEYE WECREETE WG SYEREEE

2/ em (g-kg™) (mg-kg™) (mg-kg™) (mg-d™'-g™h) (U-g™) (U-g™) (nmol - d™" - g™ (U~ g™
Soil layer Soil organic  Available Available  Polyphenol oxidase Peroxidase Alkaline protease Alkaline phosphatase  Cellulase
matter nitrogen phosphorus activity activity activity activity activity

0~20 7. 66+ 7. 15+ 9.58+ 17. 88+ 56. 48+ 3 641.93+ 1.27+ 30 746. 44+ 31. 86+
0.32a 1.49 a 1.6l a 1.54 a 4.0la 293.21 a 0.25a 1370.23 a 0.62a

20~40 7.23% 4.08+ 9. 16+ 15.58+ 25. 62+ 3597.51+ 0. 94+ 30 395.22+ 32.29+
0.10a 0.68 b 0.19a 0.94 a 5.13b 323.98 a 0.2l a 1296.43 a 0.4l a

T RN ARNG TR R (P<0.05)

Note: Different lowercase letters mean significant correlation (P < 0.05).
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FeH K 5. 81~5. 86 ({E K 5.83), T )= 11 Shan-
non ZFMEFEEU L EMLT L2 158, 8 5.71~5.78
(BN 5. 74) . FIHEM ML 1 598 240 1 F 7% =F & ¥
Chaol 488N A A7 AE W2 P 22 5, Horb 1 2 13
Chaol $§%°h 871 ~886, I J2 LNy 867 ~ 884,
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B 48. 18% M8 5, & FIHEMR E R AT 2 - 40 T
METE 222 55 58 — = Akl T DL B 23. 03%
BAE S BTk B 71 21% A8 5 FE &L 4341 18] Y
ZESRIL R TN ZE 57, U6 FREAR M - 98 200 11 1 v
22+ HERBE S & (R=0.70,P=0.041) ,
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P M R b, - S5 40 TR R 7% 45 1) RN A B an 1 4 i
N B B 1] ((Actinobacteria ) . 75 F W& ] ( Pro-
teobacteria) . iR #T & '] ( Acidobacteria ) |, 2% 25 & []
( Chloroflexi ) FNHUFFFE 1] ( Bacteroidetes ) J2& F HEMK I
JE YR PR, FLARXT 2 B 4y A F 31. 82%
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Fig. 2 Diversity and richness of soil bacterial community

in Betula platyphylla forest
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Fig. 3 Difference analysis of bacterial community

structure at OTU level
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Fig. 4 Composition and LEfSe analysis of bacterial community structure at phylum level ,

family level and genus level in different soil layers
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P 15 A, BAEPZ 2 15 AR B2
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BRA 3210 )@ A, 18 A= iR I & ( Bradyrhizobi-
um) | Gaiella . 73 B FF 58 J& ( Mycobacterium ) 214~
[CJ& ( Nocardioides ) . 1+ ¥ £ T & J& ( Solirubrobact-
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2 A YN VR 25 LESSE 43 B 45 31 5 22 1 240 531)
43#1 LDA ( Linear Discriminate Analysis ) f343E , LDA
(RO UL IZ 93 28 BT AE 2 A A P i 22 Sl
YA EATTAR 2H 1) 22 5 1 TURR O (AR BIFSE v e 4%
LDA fHZRT 3.0) . BRARDIEHIFITHN, HHER
BRI S YRR 1 AT TR
1732 N y—"2 I i 49 ( Gammaproteobacteria ) Fl141{
FF B 49 ( Bacteroidia ) 5 13 4~k I A Ak 24§ B A | Tlu-
matobacteraceae IR I Bk WL T BB /N LA T
Bl 22 78 2E % Bl ( Intrasporangiaceae ) | £ B B P
( Streptomycetaceae ) , Microscillaceae . "1 #f G B B}
( Nakamurellaceae ) A 5% &l | Reyranellaceae | 1 71
B} ( Sporichthyaceae ) F1H T B £l ( Microbacteriace-
ae) ;15 NMEFRERICE \ HIEFE ( Oryzihumus ) 4
%5 1 J& ( Streptomyces ) .M AT B J& ( Phyllobacterium ) |
AT ECJE ( Nakamurella) | Chryseolinea . + 4= Py
J& ( Terrimonas ) . Xylophilus . Luedemannella . Acidibact-
er .Reyranella . Ferruginibacter . /) ¥ iy 18 J& ( Microm-
onospora) VKT & ( Lysobacter ) = 2210 J& ( Hy-
phomicrobium) . FAREMHL T JZ 13 (1 22 554 Fh )
I3 R PETRCEE 1] PE IR 40 ( Verrucomicrobiae ) | 12
B RHFI Y 2R B R R, PEE T VR 1] 2 1]
TEI KSR AR 12 R0 2 4 3 22 55 5Tk e
K LDA B350 4.07 F13. 80;y-"S T H 4N I
T A R UL B8 20 O 22 S DT K R e R 3 A,
LDA {54514 4. 10.4. 07 F1 3. 78; Vi R B IR A} |
PRIERE A AL 5 18 7} | llumatobacteraceae | AR I8
BEAE LT BURRFL /N B B AR S 22 5 DT R AR K
(¥ 7 Rk, LDA (IR T 3. 50; 2351 [T AL
VB 25 5 DT B B K 2 4~ J& , LDA B 43 51
3.72 F13.48, Zi PR, AHEMM )2 BRI bR
SNSRI A AUAT IR ] 5y — 75T T 9 R DT 1
2N \UAH AL B0 M 7 B Tlumatobacteraceae | #3 J 1 £
W JLT S AR /N B AR T B 280 R TG e A R S R
J& o TR AR S A0 R S R T
PER ALY VR B IR R RR R,

2.4 BERMTBREARREESEMSHEETFH
K

L5 TR, & KA 2 TOPS0 (98 45 +
AR T AT AR OG0B . S5 R AR T T ]
R KGR \g_norank_f_norank_o_IMCC26256 .g_
norank_f_Sporichthyaceae 4% 55 1 J& 5 2 lh A AL T
1% ( polyphenoloxidase , PPO ) & I 3 1E A ¢, 2834
RIS R 2 A A GBS , S8 R =
0.83 il P=0. 04; YEi W 1 HY g_Candidatus_Udae-
obacter 1 g _Candidatus _Xiphinematobacter 2 4~ 43
KRS LI PPO &N 2 AAHK, ALY
VG P ( Peroxidase , POD) X SR B T T B9/M A B
JR B A,

PPO 2 A ALRG IS s POD Jyid S ALY WS 1 ; ALPT S Pt
A BHGE ; ALP A BRE BT BB 18 5 AN D BCRUS B 5 AP iRk
it s CA D 2F A MG ' s SOM A LR & i

PPO means polyphenol oxidase activity; POD means peroxidase ac-
tivity; ALPT means alkaline protease activity; ALP means alkaline phos-
phatase activity; AN means available nitrogen; AP means available phos-

phorus; CA means cellulase activity; SOM means soil organic matter.
5 MERFREMSTERS ZEBEXES T
Fig. 5 Correlation analysis between bacterial community

structure and soil nutrients
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A 51555 0. 89 .0. 83 .0. 89 1 0. 89( P<0.05) ;1
/NA B R N ALPT & & 3 6 A 56 (R =-0. 83,
P<0.05) , ZIEE I TH MIZLIF 30 7 & ( Rhodoplanes )
AMUE 3 3R (available nitrogen, AN) &5 i 5
W A (R=-0.94,P<0.01) , iR 5 21 4k Z BT
P (cellulase activity, CA ) 5 g & HAH & (R=-0. 89,
P<0.05) , R I RATREEWR S CA 2 E R
FHX(R=-0.83,P<0.05) . ZZJEH ] i it 2 Pt £
MiE & 5 pH 2 W& A (R=-0.96,P<
0.01), KL 15 A L7 & (soil organic matter
content, SOM ) S 1EAHCHE A TE B 1T X SOM B A7
WY, Bt R & ( Pseudonocardia) (R=0. 89,
P<0.05) Al +3E 8 (R=0.89,P<0.05) 5 SOM &
WF M, Gaiella( R=-0.94,P<0.01) N 5 SOM
Y ETE AV I

3 e

3.1 BRI FEMTELTRAEHEENE
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ABFFET, FIHER M )2 (0~20 em) 3 Shan-
non ZAEMEEE R T F)Z(20~40 cm) , XTI RES I
B E A ER R, REMBEYZ BEREEA
St R L2 A P R A A R SR
T2 LEEZ M, BV 450 07 T,
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