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Effects of Short-term Vegetation Restoration on Soil Physicochemical
Characteristics and Microbial Community
Structures in the Wasteland of Beijing Suburb
LI Xiaona, WANG Chao, ZHANG Weiwei, ZHAO Chungiao,
SHI Ruishuang, XUE Ruibin, FAN Ranan

(Beijing Academy of Agriculture and Forestry Sciences s Beijing

Research & Development Centre for Grass and Environment » Beijing 100097)
Abstract: In order to understand the effect of short-term vegetation restoration on soil physicochemical and
microbial community structure, two plants (Medicago sativa 1.. and Bromus inermis lLeyss) were reseeded
in the wasteland of Yanqing County, Bejing, and the abandoned land was the CK. Soil bacterial community
structures of the V3-V4 16S rDNA gene region and fungi community structures of ITSI-ITS2 were examined
by high - throughput sequencing technologies. The results showed that: (1) The soil total nitrogen contents
of two vegetation restoration modes were significantly higher than that of CK, and the soil total phosphorus
content of reseeded bromegrass was the highest. (2) In the short term, the soil physical properties were sig-
nificantly improved by the two vegetation restoration modes, and the soil bulk density was significantly lower
than that of CK. (3) The soil microbial community structure was affected by two vegetation restoration
modes in a short period of time. The relative abundance of ascomycetes in fungi and cyanobacteria in bacteria
increased and the biodiversity of fungi and bacteria decreased under two vegetation restorations. (4) Correla-
tion analysis showed that there was a significant positive correlation between soil organic matter contents and
the number of ascomycetes, cyanobacteria, and proteobacteria. The two vegetation restoration modes
improved the soil physical and chemical properties, and promoted the amount and activity of microorganisms
that fixed nitrogen and degraded organic matter.
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pH 8.02 7.93 7.96
EC/(pS+cm™ ) 138.80  142.00  149.20
AR/ (g kg 5.17 5.65 5.30
AW/ (mg * kg™ ") 16.85 16.98 17.83
M/ (mg - kg™ 129.32 12874  134.20
WA/ (mg - kg™ H) 22.25 2248  21.19
2R/ (g kg™ 0.40 0.42 0.47

FH B F 384t/ (emol » kg™ 1) 10.74 11.53 10.62
LW/ (g kg™ 0.49 0.54 0.54
BOKE/ % 5.96 5.92 5.89

FH i) 35 K 1/ %0 27.32 29.71 28.54
EERKE/ Y 32.87 31.28 31.80
KRR E/ Y% 38.29 38.22 38.35
MALBE/ (cm® » em ) 0.57 0.55 0.52
AE/(geem ) 1.31 1.30 1.33

MK/ (10 "em « min ") 8.17 7.78 7.78
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HRAE Mlumina MiSeq £ (Illumina, San Diego, USA)
PfEERVE AR 2l Ak J5 i 15 Boit # PE 2 » 300 1)
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S W (Amaranthus retroflexus L.) s & (Echinochloa crusgalli (L.) Beauv.) , i &
¥ (Setaria viridis (L.) Beauv.), 2 (Chenopodium album 1..), T 5y F ( Digitaria
chrysoblephara Fig.) , BB (Chloris virgate Sw.) .} T3 (Salsola collina Pall.),
¥ B (Artemisia scoparia Waldst. et Kit.) , i ¥ F (Lespedeza bicolor Turcz.)

PO 35 128

AL UE (Amaranthus retroflexus 1.) , B (Echinochloa crusgalli (L.) Beauv.) , /i &
Wi (Setaria viridis (L.) Beauv.) , #iJlk (Kochia scoparia (L..) Schrad.), % (Chenopo-
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dium album L.), & 5 JFE (Digitaria chrysoblephara Fig.) , ¥ &3¢ (Salsola collina

Pall.) . K ¥#5 (Artemisia sieversiana Ehrhart ex Willd.) , ¥ #i 4 (Calystegia hedera-
cea Wall.ex. Roxb.), JZ B ¥ (Chloris virgate Sw.)

KL B (Amaranthus retroflexus L.) s UKL (Echinochloa crusgalli (L.) Beauv.) , Ji &
¥ (Setaria viridis (L.) Beauv.) . # ik (Kochia scoparia (L.) Schrad.) ,%Z (Cheno po-
dium album L.), T 5 JF& (Digitaria chrysoblephara Fig.), & B ¥ (Chloris virgate
Sw.)  MAT 3 (Lepidium apetalum) g2 LT (Erodium stephanianum Willd.)
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R3 FRAEHRBREAXTEIELEZEREN

iz pogict G E A BT

pH 8.2940.15ab 8.354-0.12a 8.1840.15b
EC/(pS+cm™ ") 117.58+28.58a 115.51+23.36a 121.66431.74a
BHHLFE/ (g kg™") 5.4140.20a 8.6643.80a 9.73+2.33a
B/ (mg » kg™ ) 10.4146.54a 11.34+6.66a 9.52+2.72a

HACE/ (mg « kg™ D)
WA/ (mg « kg™ D)

132.20£34.49a
33.37116.87a

140.83+£40.24a
30.11£8.94a

171.50£29.17a
28.4948.24a

FH B F 354 &/ (cmol » kg ') 7.9241.04a 8.5142.76a 9.70+1.34a
2% /(g kg D) 0.302£0.02b 0.5020.11a 0.4920.01a
LW/ (g ke D 0.4040.10b 0.5140.11ab 0.0640.08a
P O A £ FR 2 AT A RNG TR s AN [R) A B8] -+ 5 Ak 24 R 25 5 3% (P<<0.05), T IAl,
F4 AEAEEMEARXNTLEYEEREL
hm M [ EE K A LB BE/ =E/ T KR/
ek / % ek g/ % Fpokat/ % (ecm® » ecm ™) (gecm™ ) (107'cm * min™ )
X R 17.614-2.48b 21.7843.00b 24.93+2.22b 0.6240.14a 1.4640.05a 945b
B 17.8943.66ab  21.27+3.14b 27.054+4.21b 0.5340.11a 1.284-0.07b 16+7a
BT L 24.82144.63a 28.2644.49a 33.8245.68a 0.4940.20a 1.2940.10b 10+ 3ab
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X AL M TS E A AR A OTU %K
PEAT A SRS #T (3R 6) L 25 S R WY, 78 A F 58 X I
AMEE A 5o & N 8 pH EC A R0k .

AR KR FLBRE VAR R A R
BRI R S KW TR A P
ARTE WD A 20 S A DL R A A R A OC
KEME PR R SRS LA LR S
A AR SCSE R L A R R IR A ] e
FATE 5 IE ARG OG AR L B BE B 1] 5 1 M 1 [ 45 0K A7
(ERTE NN PSP

=
"
L
A

ERE R
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B4 FREHKETHAEHEESEILE

x5 HEERENTEMEMESHEEE N

WA Ab ¥ Sobs 18 %% Shannon 5§ %X Simpson 8 £ ACE 8%t Chao 185k
PO 560+90a 4.3540.30a 0.03140.008a 587+101a 591+104a
HEH HEE TE 316 +44c 3.3140.30b 0.09040.027a 366450b 370+£43b
HNE T T A 425+31b 3.4340.49b 0.105£0.074a 458+44b 464+48b
PO 2846+ 94a 6.88+0.03a 0.003+0.001a 3147+105a 3167+93a
4t TR HEETE 2268+408b 6.374+0.25b 0.005+0.001a 2712+403b 2774+ 380b
G T 2655+ 99ab 6.51+0.19b 0.01140.009a 3057 +132ab 3076+ 146ab
6 TEHBEUMREABEHBEXEDF
) L ) W+ , |
AN pH EC BB HEE HEBEA 2% hke BALRE  AE
Y& 3 fike
FHHET Ascomycota —0.596 0.030 0.685 0.103 0.255 0.152 0.491 —0.067  —0.297  —0.480  —0.451
HH #FH 1T Basidiomycota 0547 —0.467  —0.358 —0.103 0.000  —0.370  —0.430 —0.188 0.091 0.073 0.226
EAHT] Zygomycota 0.401 0.358  —0.539 —-0.018  —0.316 0.200  —0.406 0.297 0.455 0.170 0.159
BT Proteobacteria =0,059  —0.250 0733 —0.267 0502 —0.233 0.350 =0.217  —0.650 0.067 0.034
AT Actinobacteria 0.209 0100 —0.267 0150 =054 —0.017  —0.317 —0.200 0483 —0117  —0.134
BT Acidobacteria 0.301 0.283  —0.683" 0.283 —0.494 0.117 —0.517 0,067 0.567 0,350 0.193
GBI Chloroflexi 0.273 0335 —0.720" 0184 —0.458 0209 —0.452 0.243 0.510 0.142 0.046
FFET] Bacteroidetes —0.527  —0.100 0.583 —0.017 0.351 0.083 0.550 —-0.067  —0.383  —0.217  —0.143
FIME ] Gemmatimonadetes 0.310 0.367  —0.367 —0.067 —0,017 0.217 —0.333 0.350 0.433 0,300 0.193
TEMETT Cyanobacteria 0427 —0.200 0.867*  —0.133 0151  —0.100 0.500 —-0350  —018%  —0.550  —0.387
eI Saccharibacteria —0.544  —0.167 0.417 —0.167 0.050 0.067 0.717"  —0.267  —0.233  —0.417  —0.487
TEEER [ Firmicutes —0.226 0117 —0.633 0.033  —0.234 0.267 0.167 0.033 0,683 * 0217 —0.025
AL TER T Nitrospirae 0.368 0133 —0.667 0100 —0.310 0.033  —0.500 0.167 0.550 0.183 0.185

T oo RN LB BT 5 00 3 BB AR DG I (2 35 (P <C0.05) 5 » x o - S B M J5 A5 D10 34 BT AR AR DG A 2 3 (P <<0.01)

3 ek
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24 AN [ i E 496 3k 5 R 2D TR 4
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S T AR AR S R L 5 2R T A AE K
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BRI I 852 I 1) DX ST 5T R B B R Ak A
ik e L T B A A RS R o S AL A B
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TR,

MAFFEEE R KT L2 PR B 2 T7 33 A [R) e
AR T B AR, ST I R A AT RIS Y
A W 0 B S 1 L TR I B AR T R R 2

FEVE, PR 3 — 20 DG T b R AF 4 0 0 1 T M+
BT AE R RE T 25 BRI SR ] 2 A AR W IR A
A X HESRENRME R,

SR W RE % X HD SR B A R A Ak PR
ARSI SR HOA 2 A A | 3R 4 S5 T R
PRSI 32 3 i B2 8 B A5 A S R A T R R )
LA 5 AR SR N - S R R A K
PR XF 1 3 GCAE W i 9 52 e S HOARH B OC R AT
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