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Tab. 1 The soil physical properties of the three plants in different seasons

Wk N EKE/ % ZAHE/(gecem ) s/ C AR AL/ mV
HE 18.7240. 76™ 1.3740. 06™ 23.5740. 52" 307. 671,67
o AR ks 17.2440. 15 1.3940. 05 27.6040. 32 338. 004 24. 01*
k2 18. 524 1. 45™ 1. 5040. 06™ 23. 9040, 29 277.67+14. 71
P 17.92+0. 76™ 1.38+0. 07" 22.17+0. 28" 344. 00+20. 88"
A B 16. 4442, 99™ 1.3540. 17 27.2340. 19 315. 0010, 91
k2 19.19+1. 93" 1. 3040. 09™ 23.7040. 06 309. 3349, 87
BE 17.3941.33™ 1. 3940. 08™ 23.0340. 44™ 358.00£12. 70™
S e 17.9242. 70" 1. 4340. 04 27.634-0. 18 325. 334-20. 85
&S 18.3141. 34™ 1. 4940. 05™ 24.1340. 35 323. 67£8. 82M
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AR HO IS ST GE T 0 3 (p 0. 05) 5 T HOZR B 1 DAL JE 70Kk 78 ik 7 Bt 0 2 5 AT
Giiha# L (p<<0.05), MIE 2b A4, iﬁ%ﬁnuwﬁ;&zmz%ﬁﬁ oI JU T # 49 (Alphaproteobacteria) g5 &
W 4 (Betaproteobacteria) . B8 ¥ 7 49 ( Acidobacteria) . 6-2% J& B 44 ( Deltaproteobacteria) F1 y-28 £ W 4N
@mmWMWMmmOEMMMH$F1ﬁ%ﬂﬁ%mzma$mi%¢y AR EPOE Y R (=R )
INTFAER TN s 22 5 B A g L (p<<0.05),
x2 FAASHIWEDLELFER
Tab.2 The soil chemical properties of the three plants in different seasons
i rii 04 R H EN/inig vl A B 3 R/
i Bt pH R - _
(g+ kg ") (g+ kg ") (mg+ kg ) (mg+ kg D
2 7.0240. 08" 7.2340. 77" 1.1+0. 12™ 1.314+0.01™ 23.7540. 25M
MR HZE 7.11+0.11% 5.07+0.41™ 0.8740.07™ 1.3840. 04 23. 6540, 24™
k= 7.1740. 03" 4.0040. 78" 0.7740.15™ 1.1440. 13* 23.5240. 38™
HE 7.1040. 04™ 7.3341. 28" 0.9740.09™ 1.2640. 03" 24. 4340. 46™
SR HE 6.9640. 13 6.9740. 26™ 1. 1740. 03" 1.3740. 05" 24.2840. 51"
k2 7.1740.07™ 6. 0340. 90" 1. 0340. 09™ 1. 4140. 03" 25. 1840, 12
HZ 7.3340. 14% 6.030. 49 0.940. 06" 0.5640.05™ 19.9840. 07"
5 K 7.1140.13™ 6.5+0. 38" 1.1340. 07 0. 9440, 24" 21. 71+1. 38"
k= 7.5540.16™ 6.340.15™ 1. 030. 04™" 1. 4040, 02 24. 4240, 514%™
- - AV RE EASRERRESR/ WMARRESE ESEEREE/  HAE R
(g'kgﬂ) (mg + kg ») (mg + kg ) (mg+ kg ) (mg + kg™ »)
FE 14. 2742, 53 14.16£0. 82* 1. 7740. 28 9.8242. 14 20. 5142, 324
MR HZE 6.9240. 48" 8.9740. 80" 0.4240.19* 4. 8740. 45™ 15. 533, 08
k= 4.6740.60" 10. 644+0. 46 1.1740. 0A7™ 7.96+1. 85 10. 8740. 79
7 12. 6540, 78" 15.274+1.87™ 1. 3840. 15™ 9. 60+3. 56 23.48+3. 68™
dHEE HE 7.1740. 37 9.17+1. 15" 0.45+0.16™ 6.9941. 59 15. 7342, 02™
k= 8.67+1.35™ 9.84+1.32" 0.8340.16"" 6. 4440, 73 17.61+£2. 15
B 8.1340.69™ 10. 724 1. 09 1.3340. 09 3.6640. 57 12.8940. 90™
5 HZE 8. 794-0. 61 8. 4040. 19 0. 934-0. 73 4.934-0. 97 14. 2741, 99"
hZE 8.9441.03™ 10. 11£0. 60™ 0.88+0.12"™ 6.39+1.35™ 12.13+1. 70"
a
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Fig. 1 The soil enzyme activities of the three plants in different seasons
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AR LA R 4 39 o T R B 22 S EOR G L(p<<0. 05) s FE AT 1] (Bacteroidetes) 7 24 i 57 4 ¢ b 11 4
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o AE S 3 R TR Bl 22 S R G R (p <20, 05) (18] 2a)
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Fig.2 Relative abundance of dominant phylum and dominant class in soil samples of the three plants in different seasons
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Fig.3 The a-diversity indices of bacterial communities in different seasons

Bl 3 R A AR LSRR o RIS ECIAFTE —E 2 5. BRI L M 1 Observed-Otus 45
KA Shannon $i5 B8 He A 28 AR - S8 240 1 119 31 A5 2008 w5 Bt 22 5 B G 22 0 L (p<<0. 05) s fE R 7, o F
AR A HE R L HEAH B Chaol $5 % PD-whole-tree 15 %034 Lo 50 - 58 40 B A4k 4 418 B0 v it 22 5 HA it
PR (p<C0.05) s TERKZ 5 00 2 A L 3R 240 TR A LG 2 B B 1 S8 40 17 1Y PD-whole-tree 8 BCH i . 80l 25 57 HA 48



64 FRMEAFZRCELRA %K)  https://cqnuj. cqnu. edu. cn % 40 %
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4 66. 86 V0 I 4 TR AE VA AR Ak By R BRI S R AL LR B A4 s 1 AR T 54. 0900, il 2 HE— 2 i
BT 12.77% . +HE pH DA B 38 Al 25 A B 5T a5 43 IO - B AR TR A5 A A7 A8 B Ge it s O (p <
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Fig. 4 Redundancy analysis of dominant bacterial phylum and

soil environmental factors

3 WitS5E®

3.1 TEBEAER.EEENFTENRE

1 21 A A T 51 AR A T BE K 0 S R B TR 1) B0 R O S R 00 B M S A S A o ot R i Y - A
FRESE 2 Bl BT 3 R N A8 S ey - e A R G S e B ) 2 Al I X A R R 9 R 1 1 B S 8 Ak
A RA R, BRI A 3 R £ pH B TAER TR X GBS A BT A R — 80 K
JE R ARG AR P 3 pH BT . S F AR A R L BB o BT A A e LR R T RE
A 2 B AR DMK B 058 R K A A A SRR T Sl R L A BB R T AE R A 5 T Bk 2 I R K A
VR85 AR 1 B A D T S 0 B Xk A LS B T R R il S P R B R T de (. A SR
TERIPACHE I DL » 398 B 25 U8 20 B3 v » i i 25 U7 e 4 A 356 v s Dt DR 1 7 8 v ) D o



4 B O FCUREREETIHAIN B L EE MR EEERAE FHEET R AHFAE 65

R H R KB 2 o R AR T B I IR] A K B SRR S L AR R 5 o 2 45 B S U )
B 5 [ BSF < ESF [ 8 56 T 2 X3 7 e SR AT ] A 2 S B S B S R R BRI AN AR A 2
] £ SR  WAFAE— S 25 57 . 2 AL 0 28 ML L 24 I S o A LB L e SO Y R RS R A A
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TEABITEH KA 3 A1 L 3 AR LA i S T 1 K P A S AR BT VRRAT T XS AT A
MOBFFE LS S — 30, AT ] v (3408 43 40 741 G o0 A LT 72 A B VRS RS RRZ T T 26 R R Y o
ST BTN L B T TR A L0735 T TR 49 A AT it 2 v 08 1 R g v R U PR A T AL T A T R
E A 78 T AT 4 2 A AR A R R A R R AT I Y R AR BB L E K.
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Resources, Environment and Ecology in Three Gorges Area

Seasonal Dynamics of Soil Physicochemical Properties, Enzyme Activity and
Bacterial Diversity of Three Re-Vegetation Species in
the Riparian Zone of the Three Gorges Reservoir Area

TAN Xue'?, DONG Zhi'*, ZHANG Limiao"*, YUAN Zhongxun'?*, LI Changxiao'”
(1. Key Laboratory of Plant Ecology and Resources Research in Three Gorges Reservoir Region, Key Laboratory of
Eco-environment in Three Gorges Reservoir Region (Ministry of Education), School of Life Sciences,
Southwest University, Chongqing 400715; 2. State Cultivation Base of Eco-agriculture for
Southwest Mountainous Land, Chongqing 400715, China)

Abstract: To investigate the seasonal dynamics of soil physicochemical, enzyme activities and bacterial communities of three re-
vegetation species, a total of 27 mixed soil samples from three re-vegetation species (Cynodon dactylon, Hemarthria altissima ,
and Salix matsudana ) were collected in spring, summer and autumn, and their physicochemical and enzyme activities were
analyzed. Meanwhile, the seasonal changes of soil bacterial communities were explored by high-throughput sequencing of bacterial
16S rRNA genes. The results showed that: 1) The mass fraction of soil OM (organic matter), NH, (ammonium nitrogen), NO,
(nitrate nitrogen) were different in different seasons; and the activities of three kinds of soil enzymes showed a certain seasonal
change, the activities of soil enzyme were highest in spring except the sucrase in the H. altissima. 2) There were seasonal
differences in the relative abundance of soil samples at phyla and class levels. The seasonal variation trend of « diversity of soil
bacterial community was different among different plants. The diversity of H. altissima and S. matsudana had the lowest values in
summer except for Simpson index. 3) The RDA test implied that soil pH, the mass fraction of NO; and TN (total nitrogen) were
the key factors structuring the microbial community. The soil physicochemical, enzyme activities and bacterial communities were
different in different seasons, meanwhile soil pH and the mass fraction of NO,; and TN had significant effects on bacterial
community structure. These findings could help people better understand how soil microbes change after restoring vegetation in the
Three Gorges Reservoir Area.

Keywords: soil physicochemical properties; soil enzyme activity; soil bacterial diversity; high-throughput sequencing; Three Gorges

Reservoir Area; seasonal dynamics
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