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Abstract ; Forest soil microbial communities, as decomposers, symbionts or pathogens, play a key role in regulating biogeo-
chemical cycles. Soil bacteria can release nutrients in soil inorganic matter, ore or organic matter, and play an important
role in nutrient cycling of forest ecosystem. In this study, six urban forests in Zhuyuwan Scenic Area of Yangzhou City were
taken as the research objects to compare the soil bacterial community structure and diversity index under different vegetation
types. The results showed that the total number, abundance and complexity of soil bacteria in Metasequoia glyptostroboides
forest were the highest, followed by Phyllostachys pubescens forest and Cornus officinalis Sieb forest. The soil bacterial com-
munity uniformity of Metasequoia glyptostroboides forest was the highest, followed by Phyllostachys pubescens forest and
mixed broadleaf forest. The number of OTUs of soil bacteria unique to Cornus officinarum was the highest, and the distribu-
tion of OTUs was different from that of soil bacteria in the other forest communities. At the taxonomic level of phyla, there
were 11 dominant phyla with average relative abundance greater than 1% in this region.

Key words : Urban forest; Soil bacteria; Diversity Index; Zhuyuwan Scenic Area; Yangzhou

WA AT DO AR A SRR G IR AR IRERRIL A JUE MR sy 2 — 1 AR
MEVEZAEEDT R TAE H s L, Bh e B, m%iﬁf%”&i%ﬁﬁ%fﬁﬁﬁ\%%\/\iﬁiiﬁﬁﬁ?
PIIHAE R EM SR EAISO RS R G i R LRI A R A =R TR B OGP E

s B #3.2020-11-07 ; #& 5] H #§:2020-11-28
EEWAB ILIA MR Q5 5 H#E 350 H “ TLIR48 FRAK A A RIS (LYKJ[ 2020121 ) 5 YLIR 48 MOk B A 37 S5 4T 50
LRI R B E BRI /R E” (LYKJ[2019]41) s VEFRAE MOl B 250058 b6 W AFBHB B 4 300 B T Bk 1 e A i I 46 4
&m%%#‘tﬁﬁ%" (JAF-2016-03)
EEEN. T R(1983- ), 0, IWRFET A, SR TR, 1, FENFRMAERENIIR T,
CEEEE. T F(1980- ) B TTIHNE M BRI A FEEMNE M AE ST TAE,



8 AR/

Mook B

%48 5

TSN B RO VR S5 AR R AE S R AR AR AR 1 SR o
AR R AR e A T T B bR, HORR R B A
Je B REVE SRR T G5 R P A T 2 3 4 M 522 W) AR b
TSR FEAR BEAL R ST, 7 5 W AR AR Y AR R
B R RS - A A (Y TR 2 R R R 2 R
PEAEVFAN 2RI R (45 AR R AN HER) T4
FECA AR I TR AR T TR AR AR

ASHIRFELE Uz TR B XU X A 6 A R A
BT AR BRAAE D D FERT B, Xk AN [ A i 26 2
R A A5 R S AR AR O AT U
DA 27 L DX 3R T RRbR A 25 R e e 55 D RE A D47
= VDI R = $ed - & E A EROY ) € iU s N Ol |8
TR R B—E B RL AR

1 AR5 7

1.1 FRFEEFHEIR

ARSI S BEAE S N T ) B X2 B X5t X
P SV 547 M T 3 T 24 25 2R 46 I 5 o R TF 5
Sl R % X TGS 2 XU N T R
T i 2 U A P X, S04 2 m, AR 3SR
15.8 C ,AFEHI B K 5 864 mm, % DX 38, ) A B Sy Hb
R A NS B N A R R = 5 G ¢ 8 S I 2
7R b DX LA AR PR AR M 28 S b ] A B
B 6 AN AN [ B o 28 190 0 T AR M M1 S A F 5
BRI S5, AR AR B R 1 A, B B
A IR L2 1,

R1 EEHEDR
FE LS FEHL IV (mxm) LK it/ a
15 8x10 EAT (Phyllostachys pubescens) ST 5
25 15%15 IKHZ ( Metasequoia glyptostroboides) 5
35 10x5 1L1ZE B ( Cornus officinalis Sieb) 10
45 8x8 ¥a# ( Broussonetia papyrifera) JE# ( Zelkova serrata’) %5244 F -2 1 Fif 8
5% 10x8 E W ( Cedrus deodara) 7K ( Metasequoia glyptostroboides) S5 FsAHZSH Fili 8
6= 8x8 A ( Celtis sinensis Pers. ) BEW( Zelkova serrata) RN TR A 5

1.2 TEHRREMLE

TEREANFEHL DY Y DU £ 5 HPon B S AN SRAE A,
Wm0 S B R R B BT, AR 4R LR
0—20 em )2, Pk W75 AR RN A BaE 2
WG s IR G, Vs 5 Bt R i s, - 4k
it 2 mm JE I H B8 B DL RE 1
R RETE 2R
1.3 TEAFEEEEHRSHEENE

FREL 0. 5 o B fef A e B 55 [ 5 ) 4 3835
BT R P H - HEAH B DNA, 31 16Sv3-v4
DR 5 | 3R 5 X3, 15 81 420 bp ZE4 Y 3G
B, ek R H Hiseq 2500 -4 |, #4535 2x300
bp B9 paired-end (s, 38 i BE4E, 7T LIS BB K P
51, NITTHEAT 16 S 4347
1.4 HIBELAEBSSEITSHT

715 32 /Y 2 4R 208 ( Raw Data) | /A 7E—E b
B TP ( Dirty Data) , 1845 B0 Hr il 45 51
BRSPS R AR B AT DR AT g,
13204 RO (Clean Data) o K5 T4 88040
17 OTU AP A 732550, M4l OTUs K45
O XTEEAS OTU 097 5 A i B 45 2106 1L 1 49
FiE BB TR F RGO, [FEE, XF OTUs

AT Alpha ZHEM A LK 53, LLAS 2
FEA DY) Fh 32 & BE Y A AR B, SR
SPSS17. 0 %X AF 2% ] Pearson ¥ 17 41 56 1 20 #r
(0.05 /K3F) 1B

2 HREHAHH

2.1 rEHRNFER

IR it A A o AR BT 5 R 8 S 15 B A
BUTH SECH 36 913 4%, RIS T SR A
JURJEAE 97% MUE T #E4T OTUs H KI5 5
194671 OTUs, A T 5 %45 G K il 6] (19 5 [ 8 H 7
ATAH B, 53 BT A [RIRE i 22 (8] Y 4 PR 3 ARy A 15
BZH T AR, B BT UL FE 97 % RIARUKF-
SIS BRI R 212 A, 290 OTU B8
10. 89% ,3 ‘SR BOMMAT B L IEA TR OTU £ H %
ZH 834, 295 AW 4.27% . B ET UL, 3 Sl
ZER A AR 7 1 AN T 19 OTUs 4317 25 5%
BR,
2.2 TEMEZHEMREE

P Z2 R 1) 20 A A0 55 4 R %) R 2E R
Fw AL 2 AN 38 Observed Species
F8%( .Chao F6 %X, Shannon 8 LA K Simpson e R A



T TR B A B KU X AR AR L S A T 2 RIS 9

12

S4
T AR A A R — DR AR (23 3T S1—
S6 &) , Al B E AR B A REA , H1 1Y core X5
R FTA R REA P 8 OTU £ H 46 B e R
KZHHHAREA R OTU $H .
BT ORFERBEE T A0 OTU FER

TR PP REA B Yy Fh 2 e, 18 B0 | SRR
A By £ REPE B R 221 Observed Species T8 % Fl
Chaol HEES WAL it vh #E V% 1O 42 63 2, BIRE VR Th )
FhEYEE . Shannon $8 U1 Simpson 8 s W 7%
HIZ RN SZRE R RE TS Th Wy i 2 B A b i &) )&
URCI, AR RN R O TR T A& A
ARSI A R BA R B 2 hE

RO S 6 A Bl A A AR bR S Y
JLRh Z PR RS RO 3R 2 FR

R2 Y9FHTEREIHESHEEL

o Coverage Chaol  Observed Species Shannon Simpson
Eizkd iz iz i G ¢

1 54/TAk 0.995 1390.855 1281.667  8.548  0.993
2 ZIKEEMR 0.995  1477.273 1 358.667 8.896  0.995
35 0.995 1305.320  1166.667  7.795  0.980
4 5Z%mMk 0.996 1279.033 1 158.667 8.338  0.992
5 5AM 0.996 1 002.571 904. 333 7.286  0.979
6 SZ4MM 0.995  1360.363  1221.667 8.551  0.993

HH 2 2 AT, 6 AN FRAL ) £ HEI T Y Coverage
FERAE 0.995 DL L, Ui s (9 300 1y 45 2R BE A8
YR S SRR Y LS B, 6 AR 0
FEAH  Chaol $8%XF1 Observed Species 8 (VA 2 =
TKAZ MR, 0 B A2ObR A 1) - S8 240 T 1 ) e B
BERE R A 2R d e, O 1 S A bR 3 52
BIMK, Shannon 5 %X Simpson #§ £t & LA 2 57K
FEMR IR, 0 B ZOMR TR 14 - M 200 T8 AF 5 1) 389 5 B e
=, HUOE 1S PTAAT 6 52 Fa bk,

2.3 TEMEMENEE

TEN 153 2K b A 2T 20 R RS 4)
Bri|laniEl 2 fros, Hor AR FEPRE R T 1%
AIPEEBTTA 114, HARX R WL 3,

20 Main phylum in Samples

M Proteobacteria

[T Acidobacteria

M Firmicutes

M Chloroflexi

B Actinobacteria

M Bacteroidetes
Rokubacteria
Gemmatimonadetes
Verrucomicrobia
Planctomycetes
Latescibacteria
Cyanobacteria
Patescibacteria
Dadabacteria

mOALLS

m Fusobacteria

M Entotheonellaeota

W WPS-2

Euryarchaeota

0.6 0.8 1.0 Others

Relative Abundance

B2 [7143257KF Top20 ke X = 3 B 24 4



10 P N N 7 N = 53 ERRE

=3 11 MABEANERRKRS TERHNENEEE %
<1} 1 Sk 2 SIKAZM 3 SABIMK 4 SR EM 5 SRR 6 T A

R T ( Acidobacteria) 25. 80 26. 54 11. 86 30.70 24. 87 25.45

Jit & & ( Actinobacteria ) 4.94 8.48 5.97 6.68 9.90 9.34

UFT T ( Bacteroidetes ) 7.35 6.76 11.38 20.96 16.37 5.11

2325 14 ( Chloroflexi ) 14.93 9.23 22.05 10. 45 18.85 11.81

JELBE I ( Firmicutes ) 6. 65 17.45 42.09 2.28 41. 14 13.79

ZEHUH R ( Gemmatimonadetes ) 5.41 5. 60 3.16 4.36 8.87 4.39

[ #T 5 ( Latescibacteria) 3.87 2. 14 0. 81 4.53 4. 44 3.72

1725 B ( Planctomycetes ) 3.46 3.38 1.35 4.19 1.11 2.91

75 1 ( Proteobacteria ) 38.15 33.54 30. 00 44.25 33.34 30. 66

CLBHH B ( Rokubacteria ) 5. 66 8.55 7.94 5.22 2.57 11.58

PEIM A ( Verrucomicrobia ) 2.43 3.65 1.05 3.15 2.68 4.48

F % 3 A, 1 SATAR(ST) (2 SKEMM(S2) 4
SRR (S4) (6 T AREAK(S6) B 1P AR B I
( Proteobacteria ) AH X} = B fx /&, 43 5l & 38.15%,
33.54%, 44.25% , 30. 66% , H: UK & R AT H ( Ac-
idobacteria) | ¢ %5 B4 ( Chloroflexi ) | J& B# I ( Firmi-
cutes) ;3 SZEHIAK(S3) I 5 SHAMAMK(S5) LR
JELRE T A T 3 BE A e, 43 ) 42..09% il 41. 14%
HYCE LI RTINS,

R T HE— 25 A3 BT 45 PR A 4 A0 TR R TR 22 R
25, AW FE T Weighted Unifrac B 55 2% i 17
PCoA 73T, 18 3 2 PCoA %I 6 Rkl 4 AL A 11y
T EAN RS ZRE PR A BT 25 2, 0 2R 2 MREAR R
BIEGR  WFRIRIX 2 DA R PRl 2 AR

PCoA-PC1 vs PC2

i
s 01Ff i
q i
= B
- )
I e
= + !
=N 1
% i .
£ 01 i
El i
E i
> : x S1
= -02F | +S2
< ! S3
d‘l: 1 «S4
! v S5
o 1
-0.3r
g i S6
1 1 ! 1 1 1
-0.2  -0.1 0 0.1 0.2 0.3

PC1-Percent variation explained 39.01%

TR PRAR A | AR, 4 LU 3 7R 55— Fo A vt
AR 2 S UK DR BRA R AT 2 £ A b, AL ET 2 &
AEBRRTREA 22 5 Y DR . B A B R R & A REA . S1-S6
FR 6 FRRIMBREA
E 3 PCoA J3Hr [l

A1l 3 AT I, 3 S5 IR (S3) AT 1 ST (ST)

S AR R Y SR AR B , BETX 2 FhART Y
PRI S HA 4 bR Y ) - ST A 1 A W b 2 A
W 2e5, HiAl 4 AAREL R - HEREAS BE B0, W]
IX 4 PRI Y - SR b RO M AR L OTC I 2 5

3 #nERZ

HTIRE AT UL 47 M 2 B AU X N K AZ b 4
B b B B R A 2% R e e, LU AT
ARFNZRBEAR . 7K AZ BRI L 3 A0 R v Y 2 &) 2 e
i, HUCRATMANZR R, LR SOMa A A £ 4l
W OTU 0 H e 2, 5 AL 2R AR 7 R 20 T Y
OTUs 73473 22 50 BEK  AE T 13 K b 120 DA X
FECEFRMER T 190 HF A 111,

IRASTTEITT AR LSl A DI A S R
G R A, A B — P TE A R
W2 - AR bR RO IR [ 72T [ 20
I WFFER TG~ - R W Z RO RR A, X T
PRI AR AR A F e 2B G HE 2L

Sk

[1] ALKAMA R, CESCATTI A. Biophysical climate impacts of recent
changes in global forest cover[ J]. Science 2016, 351:600-604.

[2] DEANGELIS KM, POLD G, TOPCUOGLU BD, et al. Long-term
forest soil warming alters microbial communities in temperate forest
soils [ J]. Front Microbiology, 2015, 6:104.

[3] SHANMUGAM SG, MAGBANUA ZV, WILLIAMS MA, et al. Er-
ratum to: Bacterial diversity patterns differ in soils developing in
sub-tropical and cool-temperate ecosystems [ J].Microbial Ecology,
2017, 73(3) : 570.

[4] SHEN C, XIONG J, ZHANG H, et al. Soil pH drives the spatial
distribution of bacterial communities along elevation on Changbai
Mountain [J]. Soil Biology and Biochemistry, 2013, 57.204-211.

(F#% 15 W)



5513

A5 5 D LS A B TR K 15

HMGEE H B S2hRIFAE H B RFUE A H S {E
TE KA RIEAEIINIE FUE, A SCS % SO I, BRI
PSR A —E 25 5, X STEYITE
ZBAAZ R RIS R 56 AR SR E ) 4 2R A7 1E
PRI , 225 B PN S Toxe 7 8h 5 R AR08 1) 3% s AR
FEFERZI | HLAN )46 399 (R R AR Sk e i o 2 AN — B
Mo PRI T RE AL AP P i SO 175 250, SRS R et A
AZRRIRIRAE T HH A AT , AR A 22 I L
T AR SRR

(1) MR PG 4A, 2020 4F R A6 10 1041 45 S B
WEHE R 2Z 3 d, TR AERS A Rl — 2D 3 i WA A
WP A SRR 1 d, AT T AE TR AR S .

(2) 52 BR T UL 000 5 8 o A 25 i, BRI rp
GDD S RARIASHL T 56 R W HER M A K, 75 7F
A J 38 A ARSI A SRR BT DL K TR b A
DB A 7 25 o 0 14 48 FH A 26 Pk 3l 28 5 R B 4
MR,

(3) filih T 5 R REE I M R AT RE X B Ak
WA —E M | J 823A ] LU AR LR o A 25,
ZERINLEERM

(4) B g S B AR AR H i R bR v 22
e/ ME HBUAE 8,10. 6 C, W REFRAHIX 2 MR JE(EH —
D5 - SR BARE A G, ) — AR R T HA
ey ERT

(5) 7 SR AT A6 3437 428 ik ) o0 9% 4 309 8 ST TR
B A R — R

S 3k

(1] Z&ardst, 5ol it [ M LRt Bh ik, 1984,

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[10]

[11]

[12]

[13]

kAR AL R RN AR S AR T g4 )]
HHFSE,1983,2(2) :57-64.
TREIIG, BERES , T 0. A A 3R IR 58 T 7 4 46 300
PR ] AL R 247, 2004,26(6) :94-97.
RING D R, HARRIS M K. Predicting pecan nut casebearer ( Lep-
idoptera; Pyralidae) activity at College Station, Texas[ J]. Envi-
ronmental Entomology,1983,12.482-486.
HO C H, LEEE ] I, JEONG S J.Earlier spring in Seoul, Korea
[ J].International Journal of Climatology, 2006,26:2117-2127.
OHASHI Y, KAWAKAMI H, SHIGETA Y, et al.The phenology
of cherry blossom ( Prunus yedoensis " Somei-yoshino" ) and the
geographic features contributing to its flowering[ J]. International
Journal of Biometeorology,2012,56.903-914.
AONO Y. Climatological studies on blooming of cherry tree
( Prunus yedoensis) by means of DTS method[ J]. Bulletin of the
University of Osaka Prefecture, Series B,1992,45.155-192.
Hunter A F, Lechowicz M J. Predicting the timing of budburst in
temperate trees [ J ]. Journal of Applied Ecology, 1992,29 (3) .
597-604.
CANNELL M G,SMITH R I.Thermal time, chilling days and pre-
diction of budburst in Picea sitchensis[ J].Journal of Applied Ecol-
ogy,1983,20(3) :951-963.
BENNIE J,KUBIN E, WILTSHIRE A et al. Predicting spatial and
temporal patterns of bud-burst and spring frost risk in north west
Europe ; the implications of local adaptation to climate[ J]. Global
Change Biology,2010,16(5) :1503-1514.
ThEFST, BN JUR 1R, A5 ob [ R OL B R ) AL SRR 2 ST
Boid FACHARAAALL ) ] SRR, 2017,39(11) :2116-2129.
TRHLL AR X P F R AL B AL AL W A S [ T ], 2B R 7
2007, 35(26) :8213, 8228.
fifi SEA, AR AR, SR AL LB I S AL W A A T O X iR
BEAR AL A MA N [ T ] R mOMROl RS2 3 ( H ARRRARR) L2020, 44
(5) :49-54.

(8% 10 )

(5] &F #i, T ¥, IMEkE 5 RGO MARHIERMA Ui s &
LGB R [T ] FL R, 2014, 31(1) .
15-21.

(6] ToHism, Mchng , BOHEm , . SET m@ sl i 4 AR E R
NTTARAR PR AN B 2540 Je ZREPE[T]. Mol Bl 2018, 54
(1) :81-89.

(7] 2z 1 AEZE(M]. Jeat B, 2000.

(8] ZE¥Rws, Bk, B R HHESHEE A EIM]. dt
ot Bk Rk, 2008.

(9] EHIE AN pH XHEEER + -+ e R ) 2R PR 5 i
[D]. % WL AR MK ,2013.

[10] ¥bRHA. BRI YA A2 M. AE AT BHE R, 2020.

[11] e, gk3ch), P, 45, 7Kk 434 B AR 10 407 = 5 5

[12]

[13]

[14]

[15]

[16]

LM []]. AR, 2016, 25(9) - 1431-1438.
TR, B ot A5 = A N R A TR S T - e
TR TG 25 S Z R e [ ] ). AR 25 %31, 2018, 38 (11)
3859-3867.

4 TEORRARR AR e B4 Pk B 45 AN B R Y
[ DRI AR LAl R %2013,

WG L, 5KERYE, B, 5. SV IEOR [ 28 B/ B 1
TIPS TIRE AR [ )] SRR 15T, 2016, 29(10) -
1479-1486.

MR, TR, W . A i L R T T - A
AR SR [ 1], P ERR, 2018, 51(2):
290-301.

o OREARALE FL G SICERTE R R K H R K
SR IR R Z R R[], A 2Rk, 2016, 36
(22) :7412-7421.



