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Bacterial Diversity in the Rlparlan Zone of the Three Gorges Reservoir

Ll [&a-]uajl, LI Ch‘ang -xiap ~, CHEN Chun hiia, YANG Zhi-hua, CHEN Xue-mei
(Key Laboratory 6f Plant Ecology and Resourees Regearch in. the Three Gorges Reservoir, Key Laboratory of Eco-environment in the

Three Gorges Reservoir of the Ministry of Education, Sc hool of Life Sciences, Southwest University, Chongqing 400715, China)

Abstraet: Plants modify the soil microenvironment through root exudation. It is important to study the dynamic changes of soil
ecosystem from the perspective of root-soil-microbe interactions after vegetation restoration in the riparian zone of the Three Gorges
Reservoir (TGR). The rhizosphere and bulk soils of Cynodon dactylon, Hemarthria altissima, Taxodium distichum, and Salix
matsudana were collected from the vegetation restoration demonstration base of Ruxi River to explore the differences in nutrient contents
and enzyme activities between the rhizosphere and bulk soils. At the same time, the diversity of the bacterial community in the
rhizosphere and bulk soils was also investigated using the high throughput sequencing method, with the aim to clarify the growth
adaptabilities and nutritional utilization strategies within a more precise rhizosphere range. The results showed that (D Suitable plants
enhanced the transformation efficiency of rhizosphere nutrients in different ways to improve their adaptability to the soil environment in
the TGR. Compared with bulk soil, root activities had significant effects on nutrient contents in the rhizosphere. Among them, SOC,
AN, TN, and AP were enriched significantly to a certain degree, while the changes of potassium were not consistent in different plant
species. (2 In the process of vegetation restoration, the deposition of litter and root secretion indirectly regulated soil enzyme activity.
Invertase, urease, and acid phosphatase, all exhibited positive rhizosphere effects (R/S > 1) in these four suitable plant species.
However, considering the differences in root structure and physiological characteristics between herbaceous and woody plants, the
rhizosphere effect of these three enzymes in four plants was different. @) The results of high-throughput sequencing showed that there
was no significant difference in bacterial community diversity between the rhizosphere and bulk soil of four suitable plant species in the
TGR. In addition, Proteobacteria, Acidobacteria, Chloroflexi, Actinobacteria, Bacteroidetes, Planctomycetes, Cyanobacteria,
Firmicutes, Nitrospirae, Gemmatimonadetes, WS3, and Crenarchaeota were the twelve most abundant bacterial phyla in the
rhizosphere and bulk soils, serving the ecological functions of nutrition absorption and disease suppression. Their colonization was
found to be beneficial to the stress resistance of plants growing in harsh riparian ecosystems in the TGR.

Key words: soil nutrients; soil enzyme activity; diversity of soil bacterial community; suitable plant species; riparian zone; Three

Gorges Reservoir
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i S # Bifi/em AR o
AR (C. dactylon) AAFE | 81.91£2.68 =
YR (H. alfissima) AL 139,08 £8. 14 —
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IR 343.28 £36.28  2.71 £0.57
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BB R 0 ~ 4 mm LAY 30 AR bR |
Peil HIEHIR AR R, 4 D07 A L RER S S %
A BRI IRFE S BNz 015256 % H T 5 22 S0 048 b o
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- 80°C Z&M T RAF TR 25 e AR R DNA $2HL.
L3.1 IR HIE

13 pH {ER AR L LRI E (1:2.5 oK
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ZREETEAT A3 BT, XD AL AR T T A AR R
barcode mismatch =0 FHFTEEARYFS>, R FLASH %
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A E R P A1 2 5 R UPARSE 83k %¢

B P AR T R 2E OTU IR R T 91 AE R 2
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ANOVA) , LB [a] Y F A) AR s 5 AR AR PR 38 4% 45
P22 5, 28 8K FH Duncan 355 F R 56 5 38 1
BEXSREAS -4 56 AT MR B 5 AR AR PR 22 8] 28 5 M
B s RAVTUAR A ihie R 7 5 RIS AT
AEXT = BE Z (A B9 AH e FH Origin 8. 5 Fil CanocoS %
. ARBREL N LAAR £t R/S (AR B /3B MR PR £ ) %

—-129]

AN

2 EREHIE - T P

2.1 TﬂLEﬁ%ﬁﬁ%%ﬁﬁi&%#%iﬁﬁ

W%ZWT%?&3¢WEﬁﬁi$IME
LR TR A B BB ¥y 58 255 A
AAAEY (45 B B <0L03) 5 ST, TR Ak fis
ﬁhi%$é%%%ﬁi%ﬁ?%ﬁ*$ﬁ%ﬂi
<0.05). 5ZAHk, ?ﬁ;f*&LxliﬁFﬁﬁﬁaﬁﬁﬁ¢ﬁiﬂiﬁi
B A & B S BRSO A
Tol #EZEF (P >0.05).

4 FPIE A A AR B 0 T A L R
BB TC R S B T AR S A W 2 R AR B
HErR pH (L B0 280 LA B Al 2 et S TR
SRS ST, AR B D A
THA 3 AW, B A 5 500 AR L K 75
KA T B3 2 5 0H) B S5 TS, 5 kI
i, Y& PIAZAE AR BR 4 3 p o LB o i A T S
A SRR T 2 T 3 05

4 s A A AR B 5 AR AR B pHL {0 42 4
Erim IR B B 2 oK HA LR 2%
TR e S RIS 80l i A 4 SRR B L v i 3
P05 TARRER. RN ST LE 4 ARl bty
FHUH IE AR BRAURE (R/S > 1), {ELK R 1 A4 R 7 2
S 09 PR AR B 1 T O Rk B KT 51
[, 4B AR AP 4 B L) e 7 i 3 AN e
YIRS S MR PR (R/S <1) .

2.2 R[FIE AR AR B 5 AR B T I 1 22 7

WNEL 1 ~3 FF , BIR A S B AR B - S e
MR T 9 P AZ B0 ST A0 8 R (P < 0.05) {5
P 2P R B 0% S A M AR B TR O
A T ZF KRS0, T 55 9% SRS AR B A R i3 1 TG
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Table 2 Soil properties of four suitable plant species in the rhizosphere and bulk soils (mean +SE, n=3)
a1 I I
Z('TN) LW (TP) S (TK)
BT Tji H X
s i H P {H /g'kg’l /g'kg’l /g‘kg’l
FR(R) 7.2 £0.3a 1.83 +0. 06a 0.62 +0. 15b 17.57 =0. 47b
F AR LI (D, dactylon soil ) JEMRBR(S) 7.5 £0.2A 0.70 0. 02A 0.66 +0. 01B 18.59 +0. 23AB
PRV (R/S) 0.96 2.62% 0.95 0.95
PR(R) 7.1£0.3a 1.27 +0. 15b 0.88 +0.09a 16. 69 +0. 96b
AEMER A 3 (H. altissima soil ) AERFR(S) 7.3 +£0.1A 0.70 +0. 10A 0.89 +0. 09A 17.52 +1.20B
HRBREE R (R/S) 0.97 1.81* 0.98 0.95
HFR(R) 6.2 0. 1b 0.73 +0. 06¢ 0.58 0. 02b 19.90 +1.03a
PEPAZTE LIE (T, distichum soil ) JEMBR(S) 6.4 +0.3B 0.63 0. 06A 0.57 0. 03B 18.86 +0. 62AB
HRFREN (R/S) 0.97 1.38* 1.02 1.06
RFR(R) 6.0 +0.3b 0.87 0. 06¢ 0.53 +0. 09b 18. 88 +0.90a
SEMISEAE HHE(S. matsudana soil) JEARBR(S) 6.2 +0.2B 0.67 +0. 06A 0.55 +0. 10B 19.70 +1. 04A
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. A= 75 S 7 . N
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FRBRA R (R/S) 3.59* 2. 94" o= 1.29* . ¥ 5+
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RN A (H. altissima soil) EARFR(S) 11.34 £1.46A 2.71 £0J61A | 20,88 +2.25A 3.3000. 87AB
ﬂ%?ﬂﬂj(f{/s)}. -3.49™ For} 1.18 = 86‘* £
_ g A v
— ! HBF(R) 2% 12710 +2.73b 1. 38 £0. dle 22,770/ 1. 09b 4.39 ¢1.49b, )
7% BIAZ A (T distichum soil) ﬂhﬂélh"({ f9 58 £0.44B 0. 77’+0 10B 02,44 +0.94A 2,05 +0.27B ,f
: =y MR R/S) | 6" 179 1.01 2. 147, &
f L ?FEF;“(R) j 19. 40 +4. 63b 1700 £0119b 29.89 +5. 13a 5,06 20, 25b,
ifﬁﬂﬁ:tﬁifg(s masudana soil) 3Ej¥ﬁﬁr(5) || 6.06x0,43B 0.'53.£0. 22B 23.87x0.67A 3.79 £0.27A
{ 7 ARBR (R/S) P2 1.88* 125" 1.48 ™
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ﬁﬂh%%ﬁﬁz@%ﬁﬁ%UROM)**ﬁﬁﬂ PRI B 5 T B 2 [ 2 54 5 2 (P < 0. 01)

?ﬁ‘@ﬁh@'%%? TPIARAREY).

["J( Proteobacteria) . FR #T i '] ( Acidobacteria) | £% 25

4 ADYRAERR PRI S M R 22 R W
R A MR 5 V% P2 AR AR s - SR A 14 A B
[ TC o 2 22 5, (A S 2 A T S MR AR PR 1. 5k
T P T G 6 P T 5, 0 8 A I AR o e 12 ol 2 T
P58 R TR AR ), 15 2 MR R 2

FIAR A M JEPAZ LA BT IX 4 AR AR
Pt 9 JRE B S MY W E K T AR £ (P <
0.05). Ji A HANSE IR R -5 AR MR PR+ 22 18] IR il 1%
PERY 22 5753 036 B B 35 5 B K (P <0.01,P
<0.05) , 1 2~ ¥l B 5 7 P AZ AR B v JOR 6 3 2 D) 9
KB B EER(P>0.05). 5UHFEN, 4 NFh
HR IR -5 HEAR s A 22 ) o P Bl R T A 11 25 57 0 311 2
Sr| T ) S
2.3 R[EIE AR AR B 5 AR AR BR - 30 A M e S
2R

XPREA AT R RS, T 98.57% W IF 51
Ve B AT, R 1. 43% 1Y% 91 9 0 B b T AL
FET TR L SR KT 1% A AR TE B

B T( Chloroflexi)  UZEFT B '] ( Actinobacteria ) . 1
*?[El ["]( Bacteroidetes ) \ 7% %% 4 | ] ( Planctomycetes ) |

W5 ] ( Cyanobacteria) JEEER ] ( Firmicutes ) i fk
12 B 11 ( Nitrospirae ). 2 i FF 1]
( Gemmatimonadetes ) AN 1 (WS3) UL K Ry
B 1] ( Crenarchaeota ) , BPAEAS 5 8 £ 340 B 17T Bk SR Aty
W TANE R AT T], HAE S 2 AR B 33 vp Rl T
IR 2 Bt 2 e T AR MRS (P < 0.05) i)
55V PR AR PR A 39 vp LR o O 8 22 . AR
IIHE 4 DYFRIARER 3 b i o5 B o3 i SR R K
BFEXER(P>0.05). Ho, ARG TTTE 4 Fhid
AR AR B T S PR 5 i o L 9 A 38 T o 25 S
(K4).

TS AR E G T R SR o TR T e 2 MR AR PR 18
ARG R B 2 T ARBR (P <0.05) , T2 I T
I TAE AR MR EAR PR 11 b A AR DO 3 B AR AR PR
EREAL. SRS WS3 43 BITETE PIAZ L) K ik
HRBR - S vh BT (AR 32 B W 2 i TR BR, HLZF AT
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