w % B 37 Wad % 3

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2023 4 3 A 15 H

H K
EATTPIAF T AR VOCs 1) SOA ERBFFTHEE  oovevereseeesenens R, Xk, %JX% BER, KW, xlAa&, X &K, Rl (1201)
US RIEZ (e AT T I, FHE, Bk, RER, KA, R, m%umm
@(E*ﬁ%ﬁ(L}aﬁnl‘Uﬂ[ﬁhﬁ% ......................................................................................................... Emﬁé‘ i;m §(1228)
(ﬁ]](ﬂftmﬁﬂ*}'ﬁi JE I« /I\Eg%(f'“ Eﬂ:hﬂi‘% ...................................................... iﬁw H — jﬁ /}QB)}% i/\@( éi(1244)
KT MR A TR B BIROT ovvvvveevssssonenennnss S, ERE, BT BH W, REK(1258)
T - H B HE RS T B AR IX v veeveeermermenmenmeeeieeiteit st st YT Y- ﬂ@% ﬂﬁg WA (1267)
FE T STIRPAT M) T HE V5 PRI RN B AT <+ vveevereereeeereenenenenenienis x| A %Iz ﬂﬁﬁ ﬁ% ﬂ@a INE(1277)
TR Ay H%M¢E%%ﬁmiﬁ ------------------------------------------ ek, BB, BRE, REE, EF, AHH, B4 (1287)
WL KBV P, LA TS RS oo B B R R TR, S5k, RRE, 132 (1297)
RSO BRI RA L LA RE TN BRI GAVIIR oo PR, W, TW, W%, ERE(1310)
A BB X L5935 T 5 SRR R AT B GTR v EIE, B, KA, EEs T SE% ERE(1319)
VLIS 2019 4E S/IVOCs HERTIE BB AT AR vevvveeeeremmmeee REYL, WEF, =%, HEMK, TXE (1328)
I*Eﬁﬁﬁ—ﬂTﬂk]Zﬁji‘ﬁﬁ*ﬂ%( VOCS) éﬂﬁk %:‘?Eé\/fkﬁji ﬁﬁm%ﬂ’]ﬁ%‘ﬁ ..................................................................
~~~~~~~~~~~~~~~~~~~~~ k&, Rk, TR, MRR, 20E, BEE, KEW, FEM, AB%, £0, A4, &3, 1Tk, HH(1336)
2000 ~2020 AE R AL ZE 2T FE VOCs HERUERE JLTEAE  evvvermeere e
................................................... %”J‘E?ﬁﬁﬁ, ﬁ:%ﬂjég, %J@ﬁ, j(ljﬁ}j’—’ 151%, %ﬂfg, ,T{g}jg‘& gﬁﬁﬂ‘i@g, —;g—j@, %;ﬁ\, %‘)}’%’%‘3(1346)
%Dﬁﬁizﬂﬂ/ﬁkﬂ(ﬁ %ﬂFﬁk(Hqi .............................................................................. LN fL, Eiﬁ, %@iﬁk, ?,fé%ﬁ(1357)
TG G B A 25 S AR ) o [ R Y T B B B LIS overeeeereneeenn e WL, B, 2HE, TTH(1368)
S AR L1 S8 BB R S AR A oo W, WER, KE, ALk, BE, BER, &F, AHE, RE(137)
e ot R LR T AL L L e s TR P
............................................................... AW WET, BR, AEA, RiF, LR, 28, 4HE, THE, THE(1387)
V%&Ziﬁﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁﬂ@ﬁﬁ&%%ﬁ ................................................................................................
............................................................... if/\?i %(ﬁk ?fu,/ﬂﬂﬁﬂ%:ﬂu}] T;F_ ﬁ}h%% ﬂ]%i ?}\}ﬁ_ y‘ﬁ ﬁﬂ.ﬁk(1397)
TR TR R A FHRBRIURIER —ooes oo BRH, B, ERE, Auk, BAR, KRE(1407)
SRS IE L - R BRI LR E KK ISR oo EitiE, DA, K, AR, KE(1416)
BT FUEALBUK AR BEHIHE oovvvvessssvnnnnss AT, B, B, B, EHE, NEE, B, SEH(1429)
T~ O BHL AR K I 25 A TG YRR -+ ovevvrevsssssssnennn e TR Bak, BEH. AR, KAA(140)
(7 B B e S AL L BB ST oo BAS, FEA, LBE, KA, BB T(1452)
BRI SURTE S T 2 AT SR AU oo Bk, ERA, FFH, BB, BRE, HLX(1465)
L IR i T ) T e pseees B, EW, E, THE, K ERE, FHA(145)
WE KM EBE ST AMEEE ST e, TF, B4, FEH, @%% B REN(1484)
S AT EE R 5 BRI BT A BT o vovesoenesoees BE, BAK, AlkE, BAE, 20E, BE(1497)
O IEUK PEAMBETS Yo 50 SRR AT SIS TREEE ovvveesssovenessssvnnnns BEH, Bk, TR, BTE, £R4, TEF(1508)
TR A AR A W T 2 0 25 T DR ZE I BT IL AL o vveveenereemsmes et YAk, FHAR(1519)
R TR RO TR 55 52 0 0 45 T ot DU BRZE AR IR IEE e eereereemmemmenmnmmnn s R, 24K (1528)
Z‘H{ﬁ7k’ﬁﬁﬂ‘iﬁmgﬁ*n£t?:ﬁb@%.%jﬁfﬁﬂ: ....................................................................................... X'Jﬁfb I’f]ﬂ}(ﬁ%(liﬂ)
TR IR IRBEAE AR BT A A DR E A TN B B ARRE B T REIA s Meta J3 T - oveereeremnneesreemme et
.......................................... 7% #)? 7%-&‘% /A\% , 1%]:(%57 XU%{}%, 7&]@57 %?fﬁ, %M%, @Fﬁjﬁ, Eéﬂﬁ, ?%5??%(1542)
SR IR REAE R LA DL BT HE LML veeooe oo What, R, EHE, GRE, BAL, HHE(1553)
ST IRH X 2 26 IR KB BT B TS R AR R BTE EIABAL, wovveeveemerermemrens ettt
....................................................................................... ?;}:Q!{E EFJHHHE’ XUEEX ‘j/ﬂa};’ Eﬂi‘%, ﬂ;\(ﬁ’ 2%/[‘?(1562)
WP AR CH, R CO, B RHER AR ooovrorroreresssssssssssssssson LR, £ik, 18, RAM, H(1572)
ENCES B ESIEN Ers A PG 19 BT o BE®, k5%, I, REA, BHE(158)
AR BB R ST A0 SRR TS I SRR oo R, BB, BE, LA, BEH(1593)
VG T AN B T I 2 MR GE BT b oo %, BEE, H2A, hHE(1602)
EMEE(E&&)Wl&i%E &5y t%ﬁE ()ﬁkﬁékﬂl&ﬂﬁfﬁ&ﬁﬁgy’ ...........................................................................
................................................................................. BRE, FARK, TR, *EE, BRE, g, KL, HA(1611)
G T 2 R AR B BB BT wovvre e HE, BaW, ik, KA, K ﬁ ERR, KAH(1620)
AL T X 4 BT 4B 5 T SRR BRI EEG  ceeverereererreeeereneinee e, Eﬁ,ﬁﬁ V% E | #H(1636)
S sk BRI B T A SR S () A AR R IE BRI < vveeeeerrree e FNE /\77;:}: S —t A7 (1646)
CRVERE TR DIV S Ru EHA, BE, Al KA, KEE, AFR, AZT 34, ARA(1657)
1’h+]%{5‘ﬁﬂ)é/\[@,zj]#*1ﬁﬁi_%gﬁ iﬁ%ﬁﬁxﬁ%&ﬁﬂ%‘ ............................................................... %’gﬁ ﬂggfg f:/’j’!_(1668)
T A TR T4 BT IE RIS -+ vveeeeereeeeseses ettt WK, 27 4, HRE, XEZ(1678)
KT (B LI R T 4 8 Vo e i BB R veeeeeeereeeee e ﬂé R, B, HEL(1686)
A2 MR A X 4 SRR AT oo K, BB, R, A, KA, ELA(1698)
SIS I PR3 R 126 4 PR SRR AR oo BAE, KER, BEM, BB KEE BRE. L (1706)
W] R FERVE GRS D TE T 2 IR A0 S TS e L IRAOREN  wooveeesssssssnnnn g, B, KER, BB, BR(1714)
TR S KR Se B T R FIHETFEE B IX KA cvvveeerrreme e E/% éfﬂ,ﬁ‘? [ﬂé’ /\’& ’3‘{’(2\—1@ %EE(1727)
SRR LTI BT M I B O S C 2 GRS AE BB AP oo A, &%i,%%ﬁ F30E, BHRE(1735)
SUHEBCIEARERR A T IR SR oo BT, £y, KWE, AEH, FER(174)
B b B BB MR MO F BRI HUBAI v eoverrereereeeereert et sre s % VT, HE A, BHRT(1758)
MO RGBS S BB IR LTI -ooveeveevsssssssssssssssnnn TEE, BT, %#@ i%ﬁ % U(1768)
TSR A S R B AR oo A BH, EAE, B £ (1780)
L0 F T A W BETK R AE BB weevremmreee e Wfﬁﬁﬁ, gﬁ}]}fﬁaﬂ, gﬂ%’ gﬁ% %ﬁ\/ ﬁ ?3\%%(1792)

CRBERREVIEITI A (1406)  (HRBRRE)VERMN(1592)  f5E.(1635, 1667, 1677)



X
er_j;ﬂrﬁ In BB R = 5444 5331 20234731

Eco-Environmental
Knowledge Web Environmental Science Vol44,No.3 Mar.,2023

ZIRERXHEE
ﬁ&ﬁﬁ%%

WAL ER ) RENE Y, =R, R

(1. ViR R 2= AE R 22 E B, JJEEJ?EEE A EHRESALRE, REXHYAESESRRESICEE, K 400715;
2. P LA SRR A [ R R 3 F e, K 400715)

FEE . VR R R S K B S R b B S R AR AR AE | HOE AR AR AR Wy B BRI 9T Y AR ) b R A A 16
WA BB AR, AR GEE A AR X = 092 J2E DX T s P45 38 AL SR R e 3 ) B AR R v 1R /KR AR AR ) 7 P
¥ ( Taxodium distichum ) AR AR (T1.5 H, T2.7 A *ﬂ T3.9 H ) Ay - 98 200 R TR 2 B S 22 AR MR AT Y, R B SR
PICRUSE2 X240 IE DI REHAT M. 455, -3 pH {8, AAA(, B R, L HERORHRS | e B A IR A 55 22 A0 T8 b B e 1) 25 £k
B (P<0.05); HIEMEZHEME . 5 M *ﬁiﬂlﬁﬁﬂﬂ‘llﬂ”’rﬁ,ﬁﬁﬁ“% Bk Chaol DAAM HRPR - HEANTAN o 2RI RN .
T1 > T2 > T3, AEMRPr LT o ZRAPENIZRIN T3 > T1 > T2. RDA 434280 | 52 0 40 B V% 1) BRAL 8 b 5 254 1 38 pH H.
JURR | B ASRANGHAS R A IR A I B 40 60 171, e RIAZIE B ) ARRAT 1 11 D D3 A e 1. AR PICRUS®2 Til
I, ARV PIAZ L AR R I h R A AR R SR TIRE, 5 €0 N AP A R AUBHR AR AT A — 5 RO I ) 2555 U\J:ﬁﬁﬂt/ xR
A BT IR =03 V5 i A 4 8 B IS T R W R AR AT P

ﬁ

EHAZAIMRTIEARIERENSHE

S HHORSE, U, A SRR, BRI SWRELC; A, PICRUSD MY y.
RESES, X172 XEIRRE. A XEHS . 0250- 3391(2023)03 1748-10  DOI; 10:‘13227/j.hjkx.202202021 -y

Structural DlverSIty and Its Tempora] “Variation m the Soil Bacterlal Communlty
Under Plantatlons of T axodtum dtfilcﬂum in the Rlparlan Zoﬂe of the Three- Gorgesx
Reseryoir Area / d / 2 '

- >~

J
TAN Xue'# , DONG th. * | ZHANG Li-miao'’* JYUAN Zhong-xun | LI'Chang-xiao' ** -
(I Ke@’ Labqratory of the Three Gorges Reservoir Reglon s Eco- envuonmem Mlmsh"y of Fducation, Key Laboratory of Plant Ecology and Resources Research in Three Gorges

Reservoir Regiom, Schoo of Life Sciences, Southwest University, Chongqmg 4097’5 China; 2. State Cultivation Base of Eco-agriculture for Southwest Mountainous Land,
Chongqing 400715, China) "

Abstract’ The riparian zone supports important ecological functions and acts as an ecotone connecting terrestrial and aquatic areas. Soil microbes under the revegetation of
woody species are crucial to the biogeochemical cycle of nutrients. Here, soil samples were collected to examine the soil microbes during different emergence phases in 2019
(May; TI, July; T2, and September; T3) in the riparian zone of the Three Gorges Reservoir, China. The variations in the bacterial community were evaluated using high-
throughput sequencing. The results showed that: during the emergence phases, soil properties such as pH value (pH) , ammonium nitrogen (NH," -N) , and nitrate-nitrogen
(NO, -N) and soil enzymes changed significantly( P <0.05) , and soil bacterial o diversity also changed with time. Except for the Chaol index, the richness of rhizosphere
soil bacteria showed T >T2 > T3, whereas the a diversity of non-rhizosphere soil bacteria showed T3 > T1 > T2. The redundancy analysis (RDA) test implied that soil
urease, NH," -N, pH, and NO, -N were the key factors structuring the microbial community. Proteobacteria and Acidobacteria were the two dominant components among the
60 phyla that were detected in the soil. Based on phylogenetic investigation of communities by reconstruction of unobserved states (PICRUSI2) prediction, metabolism was the
basic function of soil bacterial communities of Taxodium distichum; in the secondary functional layer, the metabolic pathways related to carbon, nitrogen, and phosphorus
mainly included amino acid metabolism, carbohydrate metabolism, lipid compound metabolism, and energy metabolism, and the relative abundance of each metabolic function
had a certain time difference in different periods. These findings could help us better understand how soil microbes change after restoring vegetation in the Three Gorges
Reservoir area.

Key words: soil nutrients; soil enzyme activity; soil bacterial diversity; high-throughput sequencing; Three Gorges Reservoir area; riparian zone; PICRUS analysis
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Table 1 ~ Soil physical properties of bald cypress under different sampling times

SKRERTE] EIKE/ % KHE/g-cm ™3 RE/C FALIEJFHL A/ mV

T1 21.47 +2. 84a 1.26 +0. 11a 23.37 +0.48b 362.00 £15.72a

T2 15.30 £3. 34a 1.23 +0.05a 27.23 0. 13a 353.33 +7.75ab

T3 19.12 +1.96a 1.43 £0. 10a 23.60 +0.20b 300. 67 +23.33b

)T, T2 M T3 %R 5.7 F19 A K3 WHBRERTE]

2 JBIR T AR B HA 95 PIAZ 1 b 25 M o kR
fF, T35 pH {HIE N 6.75 ~7. 11, vh M i 1L
Pt 3%, 3 AN I AR B 3 pH (A 777
25 AEMRER L0 pH (EAE T3 BF KF T2(P
<0.05); +H TP, TK, OM FINO; -N& & 16
PR e R RO — B B T3 > T1 > T2,
B3 AEEAFEREZS; Rk AP,

AN FEORA R N 2 [/ 225 B3 (P <0. 05) 5 Fdli -V 0H + bR, TR

AK WETE T1 2] T3 Z i T+, (B 7 i 35 2%
Sy WBRHIERNH, NS RIET2 BF ST 13(P
<0 05). AE L85 X T1 B I AR PR 1- 58 TK

HRFE S TARER, T2 i 8+ JENH, -NAI
NO; NE IR B m TAERPR (P <0.05);
+3E OM ., NO; -NFI AP 78 3 A~Af 35 & L 1
AR BRZL (R/S > 1) .
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Table 2 Soil chemical properties of bald cypress measured in different sampling times
TR i /“;fgl /“;ffg?. /r‘;’g(i?,l /r‘:;_TIZ),I
TR(HRF5 1-4) 6.80 +0. 16a 9.73 £1.69a 1.23 0. 19a 1.29 +0.03a 23.35 0. 60a
Tl TS(IEHPR +48) 7.00 £0. 13ab 12.37 £1.53a 1.63 +0.45a 0.86 £0.31a 19.59 +0. 62a
R/S(HR BRI ) 0.97 0.79 0.76 1.51 1.19*
TR(ARPR A1) 6.88 0. 18a 10.63 +1.72a 1.33 £0. 15a 0. 85 +£0.30a 21.28 +1.43a
v TS(AEARBR +58) 6.75 +0.02b 8.47 +1.19a 1.27 £0.07a 1.42 £0.03a 24.17 +0. 52a
R/S(HRBRAI ) 1.02 1.26 1.05 0. 60 0.88
TR (HRF7 4-4) 7.11 £0. 16a 12.73 £1.90a 1.63 +0.24a 1.37 +0. 06a 24.71 0. 25a
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Fig. 2 The a-diversity index of bacterial communities in soils of bald cypress under different sampling times
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