55 43 55 12 1 S & 7 i Vol.43,No.12
2023 4F 6 H ACTA ECOLOGICA SINICA Jun.,2023

DOI: 10.5846/stxb202203290769
R 22 BN, SR, T 455 , 22 575 ML s AR B FAo0F - SN BRI ¥ 54 5 DT RE RS IR 2B 252741, 2023, 43 (12) :5072-5083.

Zhao S L, Hou X J, Wu X, Ding M J, Duo L A.Lawn vegetation regulation Lhdnges the structure and function of soil bacterial community at airport. Acta
Ecologica Sinica,2023,43(12) :5072-5083.

M EFEEFEEN TBEAFEE TSNS IR R

RAZE MFeAx, F B, T E, S 1%
T SRR 5005 | KU A ARl 0 300387

-

FEE A TR GTAE A R s X R A R v 5 AR R0 D BB A S M), X R R A ] LA e e A T — R A AR R 1 e K]
E FEPEIR A 3 AR B KETBOREX RS A 168 rRNA JE PR 5 38 05 A PICRUS 34, 20 B 7 AS [l Rl i 4
T2 T IEAN G2 A 2R S = Ak, T AN R D RERAAIE . 25 SRR, B AE A B DL S B T AR > 5% ) A2 TR T
I"T( Proteobacteria) . i £& T 1] ( Actinobacteria ) . B2 #T 7 '] ( Acidobacteria ) | 2 2 il 7 ] ( Gemmatimonadetes ) 1 4% %5 4 |
(Chloroflexi) o 5% DA L, A1 8428 X SOk B 1A 3 88 B 25 10 5 B — R A 42 X, B2 - M2 B A 1 TR X =
BE I (P<0.05) o RIHITRTE | o 350 M SR B4R X, R4 TR 1] 22 [A) R S PR AR 0T IR 43 3198055 21.4% 46.4% F1 67.9% , {fi
AT A8 SE R T A TR, B R RIRK R 3 AN X 3 AN R 7% 11 Shannon 46 0RT Chaol $8 4505 25 155 T % R IX. | 1Bk 2% Simpson
RO TXHEX (P<0.05) , KEGG g8 22 a0 vl 0, NS I8 |85 2050 T S 42 B IX, - 3E A0 ER 40 B4 25,24 I
23 AR % Y D) e RE R o B SRR R IXC, F2 R A SR 0 2R G S A A M Bl AR AR K S AE T R R AR
SEIEEE Lo T UL LSRR SO T A A T A LR, TRTAL T A TR I 2 4 AR D et I R R
SRR LW ; R 5 B — P 5 il B DU 5 IR B TS

Lawn vegetation regulation changes the structure and function of soil bacterial

community at airport
ZHAO Shulan, HOU Xujiao, WU Xiao, DING Mengjia, DUO Li’an”

Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Sciences, Tianjin Normal University, Tianjin 300387, China

Abstract; In order to explore the effects of vegetation regulation on the structure and function of soil bacterial community, a
natural plant community at Tianjin Binhai International Airport was subjected to single turfgrass establishment or high-
intensity mowing. Soil samples were collected during the spring, summer and autumn in the third year of the regulation
measure. The composition, diversity and seasonal changes of soil bacterial community under different vegetation regulations
were analyzed, and the functional characteristics of bacteria were predicted by using 16S rRNA gene high-throughput
sequencing and PICRUSt software. The results showed that Proteobacteria, Actinobacteria, Acidobacteria,
Gemmatimonadetes and Chloroflexi were the dominant phyla (relative abundance >5% ) in all sampling plots. Compared
with the control area, the relative abundance of soil Actinobacteria phylum significantly increased in the mowing area
whereas the relative abundance of soil Gemmatimonadetes significantly increased in Festuca arundinacea and Lolium perenne
areas in summer ( P<0.05). The correlations between soil bacterial phyla were reduced by 21.4%, 46.4% and 67.9%,
respectively, in the mowing, F. arundinacea and L. perenne plots compared with the control plot, which made bacterial

networks simpler. The Shannon and Chaol indices of the soil bacterial community in the regulated plots were significantly
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higher than those in the control plot in summer and autumn, whereas the Simpson index was significantly lower ( P<0.05)
in autumn. Difference analysis of the Kyoto Encyclopedia of Genes and Genomes ( KEGG) metabolic pathways revealed that
25, 24 and 23 pathways in soil bacteria had significantly lower functional gene abundance in the mowing, F. arundinacea
and L. perenne plots, respectively, compared with the control plot, mainly in glycan biosynthesis and metabolism, cell
motility, cell growth and death, nucleotide metabolism. The findings suggest that vegetation regulation altered the structure

of soil bacterial community, simplified bacterial network, and decreased the metabolic function.

Key Words: vegetation regulation; mowing; single-species turf establishment; high-throughput sequencing; soil

bacterial community
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W) B W ( Setaria viridis) , 55 Bk BY Bl ZR Z8 40 S A€ ( Heteropappus altaicus) 3 JLZE ( Cirsium setosum ) | H 48 /N5 3
(Ixeridium chinense ) . J& 1 3% ( Hemistepta lyrata) , 2 B} 1) B2 K B2 A% ( Rumex patientia ) , 32 B} 1) JK 2% 32
( Chenopodium glaucum ) , T FAEFRHAYIMATE ( Lepidium apetalum) 55, W57 X 13 e+ H AL RN . &
K 11.7% ,pH 7.95, 4 1.46 g/em® , AL 28.7 o/ kg, HALME 21.43 mg/kg, &% 2.37 g/kg.
1.2 Bt SR
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4 pH (ECR AR  FREL 10 g KT 48 B THeAR B 25 mL JC CO, KB F K BIARRIR( oKk =
1:2.5) ,#R% %5 0.5 h,#'E 0.5 h J5H pH THll &,
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ACTCCTACGGGAGGCAGCA-3") F1 806R (5'-GGACTACHVGGGTWTCTAAT-3") §" 6 H: V3—Vv4 X R K H Bt
PCR i1 2N 5xFastPfu Buffer 4.0 pL,dNTPs(2.5 mmol/L)2.0 pL, iF JZIA5I#% (5 pmol/L) 4 0.8 L,
FastPfu Polymerase (2.5 U/wL)0.4 pL,BSA 0.2 pL,Template DNA 10 ng,ddH20 #h 75 % 20 pL, PCR i 544
4 95%C 5 min;95°C 30 s,55%C 30 s,72°C 40 5,25 MEFF;72°C 7 min, 4°C LHFHEF . V7Y 3 wL T
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15 AWYfEEALRE

W Barcode JF 5145 43 45 F i B0 , S8 )5 (] FLASH (V1.2.7) %I Barcode 15| 4 1) )5 51 E 45 f
FES R QIIME (v1.7.0) X IR 4G 5 #EAT 2 i DFE AL & 1K £ 5212, FIH UPARSE (V7.0.1001) % 4> %8
BHROFINHATRIS  BRIALL 97% ¥ 5 HILLE 3845 OTUs (operational taxonomic units, #EE4M2EH.5T) SN
A~ OTUs B —MCERMEFF, L Greengenes Bl P 2% {fiHH] RDP Classifier XF OUT #F47 4 i B 5
Ja IR S YA — AR AL R DR & A Bl e 1 s i, a3 3155 Shannon $8 %X Simpson 8 4(H1 Chaol $5%%
HeRoR HIRANTAREVENY o ZHEHE
1.6 Hdiatr

I IRAE BT DU TR AR S R4 T RV 2 R R T I e AR e 22 W DT R RR . Bl R
FH SPSS17.0 #AEMEAT B 2 5 225007, F Tukey HSD #E47 £ 1 045 (P<0.05)

FRAE AW i 5 B2 LU SR A& B0, ff ] Sparce BEFFATAHIC /AT (B AG IEARSCRI AR G) | IF AT G it A
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PEIX 5% IR X AN KEGG U2 s gk 22 5 |

2 ZER5HH

2.1 ML B R s o) 9 A B IR A5 R

ML YR T4 2 RE P S g X B T, AR 22700 R B A 3R 1 o . PP bps X 35 K o S 9
RSB S>HERN A, HP B A EE X 55K R BT XX (P<0.05) , #FFFE X 4 48 fii sl
P, pH {EAE 7.56—8.18 Z[H], & 4 X B 2545 AR fU R BE AR A, A L BRI 2R, 2% pH A T %, HL 3 AN Es
X ) pH {E 3 KT X B IX (P<0.05) , £ 4 IX el SR H 1 AR fbla 345 pH EAHF . s HE
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Table 1 Soil physical properties of four sampling areas in different seasons

0 VEECTES Tk HL 3R AE
Seasons Regulated area SWC/% pH EC/(mS/cm) BD/(g/cm®)
# Spring C 10.250.93a 8.17+0.04a 0.25+0.01a 1.40+0.04a
M 9.05+1.12a 8.05+0.04b 0.24+0.02a 1.450.03a
F 9.34+0.90a 8.01:£0.04h 0.210.02a 1.38+0.07a
L 9.39:1.30a 8.05+0.04b 0.23+0.02a 1.400.06a
5 Summer C 14.86=1.84a 7.74+0.01a 0.16+0.01a 1.46£0.12h
M 12.12+1.50b 7.570.03b 0.13+0.02b 1.65:0.10a
F 13.34x1.48a 7.59:+0.02b 0.14+0.01b 1.45£0.07b
L 13.12+1.53a 7.560.04b 0.130.01h 1.450.09h
B Autumn C 11.2540.81a 8.18+0.04a 0.25+0.02a 1.40+0.03b
M 8.30£0.83b 8.07+0.03b 0.20+0.01h 1.49:0.05a
F 10.340.95a 8.06+0.04b 0.1820.01h 1.30+0.10b
L 10.75+0.91a 8.07+0.04b 0.2120.01h 1.32:£0.04b

C: %18 Control ; M ; XI|# i #2 [X Mowing area; F: &£ 3 S X F. arundinacea area;L; B W EHEX L. perenne area; SWC; T35 /K i Soil
water content; EC; i 5 Electric conductivity ; BD ; A Bulk density; TP RENG AR [ — 15 A AR E) 22 5 3% (P<0.05)

2.2 ML H AN TR Alpha Z2REME A EZ R
TEE B A R RYIR B = P51 J5 |, LA 794987 S5 A 3075 . 78 55 R M 99.69% 1] 99.90% , 3 W 1E - 15
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Fig.2 Alpha diversity indices of soil bacterial community
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Fig.3 The structure of soil bacterial communities at the phylum and class level
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Fig.4 Heatmap map of correlation between the abundance of soil bacteria and soil properties at phylum level
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Fig.6 Differential analysis of KEGG metabolic pathways of soil bacteria ( hierarchy level 2)
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