F&Mhb  Guihaia May 2024, 44(5) . 852-862 http//www.guihaia-journal.com

DOI: 10.11931/ guihaia.gxzw202208043

T, BRM, B, 5, 2024. BedbifEmn At hilAzs 118 ARBR SARARBR AN B RRESA BT [J]. T PEAEY, 44(5) .
852-862. =
CHENG YL, CHEN H, YANG X, et al., 2024. Rhizosphere and non-rhizosphere bacterial characteristics analysis of young E
Taxodium * Zhongshanshan 118’ in Huaihe Plain of North Anhui [J]. Guihaia, 44(5) . 852-862.

e dt A IR 4% ¢ B L+ 118° R ER
SRR R0 = FFE 5 1

REW', B o', R, sAR, & R, KER

(1. TRRME 20 BESAE R, Zof BEER 2331005 2. F N AT B BEAR 55 o0, B8 fi M 234000 )

i OE: WS ESFONGAER R AZ 1187 X o AU HET - S 4 AR S R G5 I I 5T 4 i T AR
Pr5 AR PR 1855 00 22 5 SR SOE R -, Z5 R RHT . (1) 4 4 hildZ 118 MPrxf Kt oo &
1) B AL RE I8 5S , K Al R Al 7 KO, e S AR MR PR RE 7, X 4 | 440 Rl A5 4 A (IR AR 3 1
B IS 118 ARBRXS U JC R R VB A0 A RE ) AR, P AR PR A SR B i W TR PR h
A2 118° #PR 5 AEAR PR - 8 X it AR bR pH WS /N TAEAR B, AR BR A H 5 58 00 R T AR M B, AR B 0 3 4%
B R ALEE U A — R A A MR A ML A — 2 A R (2) Anosim 2 [R) BV 45 4 22
S EMARIES R {60 0.224 (P=0.022) ,R{HEFERT 0, R thilif2 118 MR 55 AR AR br 20 0 B v 22 55 1o
F, IR 18 PR SHEMRPRILA 5 283 4 OTUs, iRFREFA 1 307 A, JEMPRERE 1265 1>, (3) HRER4M
W ZFEVERS /N TR B, I B LA TR S RETE [T AR TR T R T AR T T BT 1] R ERTA ]
BT IR AT, H A RAT A 1] 5 A S0 5 3 IR ARG, R i B A R RE TR ] AT A TR AR
BRIG&B205K 17.94% 5.21% , & T-AEMLBR 1.84% 3.90% , I HL 3 5 FRES AT AH VR B35 T 240 4
T T 4R R 2 ST T 20 FE AR B 4 3 B2 L AR AR B 43 500 i 11 14.05% (1.32% ,2.06% . (4) UPGMA R R,
HRIIAZ 1187 ARBR R4 BRI S —&L  AEARBREE B NR4 Al NR5 % 5 —4%, NR1 NR2 I NR3 S5#Fx R1.R2,
R3 \R5 ZN—KL, R4 (W Rh ZAE0E K A =2 B B A F oA RE 5 L or A R 39 5], 25 LAk JRAS 4t <
LLIAZ 118 AR 55, (H I MR o JE2 B TR7 11 RADURT 77 11 a8 4 Y 32 DR 32, AR B oo 2 b b 22 4 5t (il i e
R EEAAREITE,

KR P 118, bR, JEMRER, 4pE, HIEFRS, Sl ET

FESES: Q948.12  CERARIAED: A EHS: 1000-3142(2024)05-0852-11

Rhizosphere and non-rhizosphere bacterial characteristics
analysis of young Taxodium ‘ Zhongshanshan 118’
in Huaihe Plain of North Anhui

i B 2023-04-05 $EZHHEA: 2023-07-22
EL£WA . L8A R AREHEIIEIH (KJ2021A0861) 5 i M 17 [ SR AR 245 el bk w7 01 8 B2 WE A 2 34 b 7% 47 45 B4 Tk 5 01
H (880456) ; R FBERHNA 53 A RE2=T H (JZYJ202001) ,
F—1EE . MW (1990—) , -1 JRIT, BF5E 7 [ A AL 5 15, (E-mail ) 122489527@ gq.com,
CEEEE . R HUR, B R A I ARAE Y S W, (E-mail ) 1264307813@ qq.com,,



5 19

BREE TN A B ACHER B < o IbAZ 1187 AR BR-S ARAR bR 20 T Ak 20 A

853

CHENG Yanli', CHEN Hong', YANG Xi*, HAN Yongyou®,
XU Chen', ZHANG Yuanbing'"

(1. College of Architecture, Anhui Science and Technology University, Bengbu 233100, Anhui, China;
2. Suzhou Garden Management Service Center, Suzhou 234000, Anhui, China )

Abstract; In order to explore the effects of ecological landscaping tree species Taxodium *Zhongshanshan 118’ on soil
microbial ecosystem in Huaihe Plain of north Anhui Province, the differences in soil nutrients levels, microbial
communities structures and their influencing factors between the rhizosphere (R) and non-rhizosphere (NR) were
analyzed. The results were as follows: (1) The 4-year-old Taxodium ‘Zhongshanshan 118’ rhizosphere had a low
enrichment capacity for macronutrients, resulting in a deficiency of hydrolyzable nitrogen and available phosphorus. The
R had similar levels of total nitrogen, and lower levels of total phosphorus, total potassium and available potassium than
the NR soil. The R had a strong enrichment ability for microelements (iron, copper, manganese). And the available
manganese content in the R was significantly higher than that in the NR. Both the R and the NR soils of Taxodium
¢ Zhongshanshan 118’ were alkaline. The R had a slightly lower pH and a higher electrical conductivity than the
NR. The R had a certain degree of enrichment for available sodium, available magnesium and available calcium, as well
as for organic carbon and organic matter. (2) Based on the Anosim analysis of community structure between groups, the
R value was 0.224 (P=0.022), which was significantly greater than 0, indicating significant differences between the
bacterial communities of the R and the NR of Taxodium ‘ Zhongshanshan 118’ . The total number of OTUs in the R and
the NR was 5 283. There were 1 307 unique OTUs in R and 1 265 OTUs in NR. (3) The R had a slightly lower bacterial
diversity than the NR. The dominant phylum in both the R and the NR were Firmicutes, Proteobacteria,
Acidobacteriota, Bacteroidetes, Chloroflexi, Myxococcota, Actinobacteria, and Crenarchaeota. Among them, only
Acidobacteriota showed a significant positive correlation with available phosphorus. The R had higher abundances of
Firmicutes (17.94% ) and Bacteroidetes (5.21%) than the NR (1.84% and 3.90% ) , respectively. Neither of them had
a significant correlation with environmental factors. The R had higher abundances of Clostridia, Bacteroidia and Bacilli
than the NR by 14.05%, 1.32% and 2.06%, respectively. (4) The UPGMA clustering analysis showed that R4 was
isolated from the other samples. NR4 and NRS5 formed a cluster, NR1, NR2 and NR3 clusted with R1, R2, R3 and
RS5. R4 had lower species diversity and abundance than the other samples, and had an uneven distribution of taxa. In
conclusion, despite the weak rhizosphere effect of young Taxodium ‘ Zhongshanshan 118’ , it was the main factor for the
enrichment of Firmicutes and Bacteroidetes in the rhizosphere. And more microelements and a moderate amount of
macroelements should be applied in the cultivation process.

Key words: Taxodium ¢ Zhongshanshan 118, rhizosphere, non-rhizosphere, bacterial, soil nutrients, high
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Table 1  Physicochemical properties of R and NR soils of Taxodium ‘Zhongshanshan 118’

HBr R AEMBR NR N

I ESIr R
1 < v N7 A N7 A
Soil type and code R R2 R3 R4 ks TP \pi N2 Nk3 N Nks Y ()
Mean Mean

FRIRAE pH 8.68 8.42 8.53 8.48 8.23  8.47x0.07a  8.71 8.51 8.72 8.56 8.32  8.56x0.07a —
GRS 159.9 1759 162.3 185.2 203 177.3+7.91a 158.5 162.6 146.7 169.3 183.1 164.0+6.02a —
Electrical conductivity (wS + em™)
TR Dry/wet (%) 99.16 97.55 98.69 98.12 96.34 97.97+0.49a 98.67 97.93 98.96 98.19 95.80 97.91x0.56a —
A HLRK 1.92 4.05 3.08 3.06 8.27 4.08+1.10a  2.46 3.21 1.48 3.53 8.17 3.77x1.16a 8.22
Soil organic carbon (g « kg™)
AU 3.31 6.98 5.31 527 1425 7.03£1.90a 4.25 5.53 2.56 5.09 14.08 6.50£2.01a 8.15
Soil organic matter (g « kg™)
£ 0.26 0.48 0.33 0.19 0.97 0.44+0.14a 0.28 0.44 0.14 0.46 0.86 0.44+0.12a 0.00
Total nitrogen (g + kg™)
X 0.46 0.46 0.44 0.48 0.60  0.49+0.03a  0.40 0.48 0.43 0.45 0.54  0.46+0.02a 6.52
Total phosphorus (g + kg™)
e 18.98 19.79 20.10 20.44 20.74 20.01+0.30a 19.28 18.70 18.46 19.55 21.07 19.41+0.46a 3.09
Total potassium (g + kg™)
KPR 25.15 39.66 18.86 43.65 71.46 39.76+9.14a 26.86 40.74 26.91 27.01 81.65 40.63+10.60a -2.14
Hydrolyzable nitrogen (mg + kg™)
AR 2.41 1.98 1.81 1.14 3.59  2.19+0.4la  5.87 3.60 1.40 1.95 3.89  3.34x0.79a  -34.43
Available phosphorus (mg - kg™)
O 48.65 85.05 55.71 100.44 117.36 81.44+13.04a 56.32 87.84 50.56 76.58 121.27 78.51£12.63a  3.73
Available potassium (mg + kg™)
EERITS 11.10 19.42 17.51 17.26 34.38 19.93+3.87a 10.53 13.30 11.46 12.39 21.41 13.82+1.95a  44.21
Available iron (mg - kg™)
R 10.98  8.44 8.47 1042 11.46 9.95+0.63a  7.97 7.28 5.99 8.61 9.47  7.86+0.59b 26.59
Available manganese (mg - kg™)
EEp € 0.53 1.04 0.67 0.84 2.28 1.07+0.31a  0.53 0.83 0.61 0.75 1.47  0.84+0.17a 27.38
Available copper (mg + kg™)
AR 079 1.06 048 1.22 1.02 0091x0.13a 2.82 0.54 0.80 0.52  0.66 1.07£0.44a -14.95
Available zinc (mg - kg™)
AN 29.86  39.28 23.86 44.65 47.78 37.09:4.49a 2422 2578 2280 37.26 39.60 29.93x3.52a  23.92
Available sodium (mg - kg")
TREG 3.92 4.87 4.17 4.58 6.04 4.71+0.37a  3.87 4.61 3.81 4.38 5.94  4.52+0.39a 4.20
Available calcium (g - kg™)
A 230.17 341.17 232.49 391.12 437.54  326.61x  231.85 289.81 119.40 348.75 446.12  303.18% 7.73
Available magnesium (mg + kg™) 41.74a 54.90a

T AR R AR NE RN 25 B (P<0.05), T,

Note; Different lowercase letters indicate significant difference in the same row (P<0.05). The same below.
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e, BRIl A2 1187 PR K
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PD whole tree 18§ %% 09 ¥ ¥y {H 4> %) & 240,
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T AEH FR3 743 .4 096.895 4 151.882.0.997 .
10.019,213.703 , AR Fr-5 AEAR B 2 [0] 19 22 R M 45 2L
ZEFARE(F2), BAPAFEMNT R PR
R4 (Y0 Z2 FE 1 B W b 3= B BH 0 A% Al A o
AR (F2,E 1),
2.3 TEMAEMBEEEMS T

FT Anosim 2 [B] B 7% 45 44 22 7 0 35 PR K 56
i AR 25 RIE N 0.224(P=0.022) ,R{E R
FERT 0,0 Pl A2 118 AR PR 5 AE MR b i A=
PRtz MR BE, P2 118 MRk 53k
Whri A 5 283 4~ OTUs, WPr4A 1 307 4
OTUs, di RFREL OTUs B AL 19.97% , AE AR PR 4F
£ 1265 4 OTUs, /5 dE AR Pr & OTUs & %8 19
19.45% AR Br¥E A OTUs K TIEMBR, X} OTUs
FERE KRB Pl k2 118 MR b A HE AR B B % K&
A=Wk A 40 A A R, ATV R o 89 )
182 40 371 H 489 & 735 J& , At H 4k % & 3| Fh 2
WIE YA 313 Ff, UPGMA RZEM LW, < h
A2 1187 MR BR R4 K ol 3R — AL, JE M2 Br FE 5
NR4 il NR5 % Jy—4, NR1  NR2 1 NR3 5 H:th
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Table 2 The indices of Alpha diversity

SO LT T Chaot ACE $5% s e PDmele e K

name Number of species Chaol index ACE index Simpson index Shannon index index

R1 4042 4 475.417 4 502.899 0.998 10.264 220.855

R2 3 603 3999.709 4 069.242 0.995 9.596 199.184

R3 3 869 4 204.005 4270.841 0.997 10.066 221.739

R4 832 894.962 921.858 0.931 5.839 71.929

RS 3 856 5566.073 4 903.564 0.998 10.022 216.382

R 3 240+606.157a 3 828.033+781.461a 3 733.681+716.513a 0.984+0.013a 9.157+0.837a 186.018+28.811a
NRI 3 847 4267.635 4 282.559 0.998 10.149 211.211

NR2 4145 4 550.628 4 613.376 0.998 10.270 226.754
NR3 3874 4172.541 4 229.885 0.998 10.138 231.122
NR4 3494 3 843.646 3913.216 0.997 9.806 211.532
NR5 3357 3 650.026 3720.376 0.996 9.731 187.894

NR 3 743+3.521a 4 096.895+158.836a 4 151.882+154.806a 0.997+0.000a 10.019+0.105a 213.703+7.585a

2.4 TIERAEYBRKAR
R 2. A a2, Wi AZ 118 MR R S5AER R +

AR AR I PP I SR B — 2, BT o A
[, < k2 118 L ¥ 4 w A )& BE W [
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Fig. 1 Cluster tree of R and NR samples of Taxodium ‘Zhongshanshan 118’
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Fig. 2 Composition of R and NR bacteria communities of Taxodium ‘ Zhongshanshan 118’
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Fig. 3 Relationship between soil physicochemical factors and microorganisms of Taxodium *Zhongshanshan 118’
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