LV K224 2024,46(4) http://xuebao.jxau.edu.cn
Acta Agriculturae Universitatis Jiangxiensis https://doi.org/10.3724/aauj.2024086 i

S TR X2 AL, 55 BT AR DGRBS AR ) 2R e SRS A2 I OC R [T VTR Ol R A 2240
2024,46(4):969-979.

WU C D,MENG Z J,LIU M H,et al. Vegetation diversity and its relationship with soil chemical factors in reclaimed wetland in
Naolihe Nature Reserve[J].Acta agriculturae universitatis Jiangxiensis,2024,46(4):969-979.

B¢ il [ IR R DGR BDESE R 2 ARk
R R R LA ERIIP S

REALEBET N 20, HAAE, AEXS

(LARAEMO K2 MR2zBe, BRIEIT AR 1500405 2. A db il K2 TS5 A SRR 22 Be , BT 1A R I
1500403 3. S V188 I 1T R K G A SRR XA 1R 21 D4R o3 ey, SRR YT BUE5 10 155811)

FEE [ 31 ]E AR B HAT Y 2R P RIHE 3 R e BE R &2 AF BR 2R 1E , 338 0b 7 R WA ) 2 RE v R v
AR AR [ 715 1 RS 79T SR A4 X 2005 4F 2014 4F 2020 4F 1 2021 4F IR G HL LA K [ SR A B 5 %F
S AERT AN RAETR A YRR b0 3G PR (SOC) |\ BRAL AU (AN) (ERAUHE (AP) |+ 485 /K& (SWC) R L
(pH) , TS [RLR B AR BRI AR W) Z AR VR B, IR 4007 TR f 0 i R ik S AE ) Z AR PR FTRE VR AR IE A DG 2R o
(4528 ] (1) BEA R HHFE R 1 SOC AN A1 SWC B BN A% AP SR 3, pH ZE A RIS B Be e 25 575
(2) 3L %7 A 21 FL 438 5780, Horh , 35RHRZ 128, (5 058 XA RSB 17.54% ; HORORAFL 10 F,
i 12.05% ; ZERHFITE FRL 31 0 6 FhR 4 B, Bl 1 2 AR FR B I , P35 LL—4F A= BAHEY) (B Echinochloa
crusgalli \ >4 T faf Mentha dahurica FVER V2% Acalypha australi) [n] 2245 Hz B0 A FE 4 AL 76 3658 1 A 4 (O Ik &5
Carex appendiculata F11*" 25 Phragmites australis) {2 5 (3)AH Y ALYy i TETE 25 B RNV 35 8 7 B 1R B 4 B 174) 4
KR BLRIN AR Margalef 35 %1 . Shannon—Winner $8 £ Simpson & £ 1R #F4F BR (149 4E < 171 T F 5 (4)SOC Al
SWC & B2 Wi AE 4 B V& FRAE FAE ) 2R M i 22 R 1 o [ 4596 1R S A1 FR A A K, HE ) 2o A AN R V5 ARRAE A i) S
RUND M AE ARV A R AT b 1235 SOC F1 SWC X IR B HuAS Wy eV AR AIE R ) 22 R E B L 52 )

KEBIF  H% 1 A AR X5 AR BT s AW 2R H R T
RESEKE:S153.6;X173 XHEREG:A FHRE (FERS ) 471245 (OSID) :
B HRE:1000-2286(2024)04-0969-11

Vegetation diversity and its relationship with soil chemical
factors in reclaimed wetland in Naolihe Nature Reserve

WU Chengdan', MENG Zhaojun'", LIU Manhong’,
MENG Xiangzheng®,ZHOU Chunlai’
(l.College of Forestry, Northeast Forestry University, Harbin 150040, Chinaj; 2. College of Wildlife and

Protected Areas, Northeast Forestry University, Harbin 150040, China; 3. Hongxinglong Branch of Naolihe
National Nature Reserve Administration of Heilongjiang , Shuangyashan, Heilongjiang 155811, China)

Wi B #8:2023-12-18 &[] B #1:2024-03-07
B2 A : [ H &5 H (2022YFF1300903)
Project supported by the National Key Research and Development Plan (2022YFF1300903 )
YEZ B« 2P, W1 2E |, orcid.org/0009-0008-3378-2236, 1364108897 @qq.com ; * Il A5 EH « w4, Rl 242 , 11,
FBINF A S 25T, orcid.org/0009-0005-7973-0596 , mengzj2018@nefu.edu.cn,
OCIAERIAZZRIMIFE, FFHIRE CC BY-NC-ND



- 970 - AL N A N 5 46

Abstract: [ Objective ] This study aims to explore the changes of vegetation diversity and community
characteristics with restoration years and the effects of soil chemical properties on vegetation diversity and
community characteristics. [ Method ] This paper selected restored wetlands and natural wetlands in Naolihe
Reserve in 2005, 2014, 2020 and 2021 as research objects, and calculated the vegetation diversity index.Soil
organic carbon (SOC) , available nitrogen (AN) , available phosphorus (AP) , soil water content(SWC) , pH were
determined, and the relationship between soil stoichiometric characteristics and vegetation diversity and
community characteristics were analyzed.[ Result ] (1)Soil SOC, AN and SWC showed an increasing trend , AP
showed a decreasing trend , and pH showed no difference at different restoration stages.(2) A total of 57 species
of plants from 43 genera and 21 families were identified, Among them, there were 12 species of Gramineae,
accounting for 17.54% of the total vegetation species, 10 species of Compositae were identified , accounting for
12.05%.There are 6 species of Polygonaceae and 4 species of Cyperaceae. With the increase of recovery years,
the dominant species are annual herbs (Echinochloa crusgalli, Mentha dahurica, and Acalypha australi) to
perennial herbs and typical wetland plants ( Carex appendiculata and Phragmites australis ) succession; (3)Plant
biomass, community height and community coverage all increased with the increase of years of reforestation,
while Margalef index, Shannon—Winner index and Simpson index decreased with the increase of years of
reforestation. (4) SOC and SWC are important factors affecting plant community characteristics and plant
diversity. [ Conclusion | With the extension of restoration years, plant diversity and community characteristics
are evolving into typical wetland plant communities.Soil SOC and SWC of reclaimed wetlands have important
effects on the vegetation communities construction and the vegetation diversity of reclaimed wetlands.
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Fig.1 Effects of different restoration years on soil chemistry of wetland
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Tab.1 Basic characteristics of vegetation communities with different restoration years

R MR RRERE
. A : : PR F
Sampling ] Community ~ Community . .
. Biomass . Dominant species
sites height coverage

¥ (Echinochloa crusgalli) D g0 (Mentha dahurica) «

B8 (Acalypha australi)
R2 0.50+0.20" 52.97+14.32" 0.41+0.08" £1. 2 (Ploygonum orientale) KL /N (Deyeuxia angustifolia)
R8 0.98+0.49" 74.43+18.08" 0.57+0.13" £1.E I HLAT 5 (Bidens maximowicziana ) (5 (Phragmites australis)
R17  0.66£0.27" 70.55£4.07"  0.63£0.34"  JKWK&HH (Carex appendiculata) .75 LK ( Carex meyeriana)
NW 0.78+0.39" 85.22+34.55"  0.69+0.22" WK (Zizania latifolia) 7725 5 (Alisma plantago—quatica)
R1:2021 4E1E #HEH ; R2: 2020 R HHZH s RS : 2014 A5 B HFHEH ; R17: 2005 A B HHEH s NW - [ SR IEH
R1:2021 returned wetland; R2: 2020 returned wetland; R8:2014 returned wetland; R17: 2005 returned wetland; NW : natu-

ral wetland.
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R1:2021 returned wetland ; R2:2020 returned wetland ; R8:2014 returned wetland ; R17:2005 returned wetland ; NW : natu-

ral wetland.
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Fig.2  Effects of different restoration years on species diversity of vegetation communities
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0.05) ; SWC 55 Shannon—Winner 5 54 . Simpson 35 5L . Margalef 35 £ 2 [f] 15 S 4 {8 3% 17 AH 5C (P<0.01) , S5 7
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Pairs R* F P
RIVSNW 0.30 5.46 0.003
R2VSNW 0.18 281 0.028
RBVSNW 0.15 2.29 0.006
R17VSNW 0.26 3.53 0.009

R1:2021 4FR BT ; R2: 2020 4R HHEH ; R8 : 2014 4R FHEH ; R17:2005 4R IRARE M NW : [ SR 15 Hb .
R1:2021 returned wetland ; R2:2020 returned wetland ; R8: 2014 returned wetland ; R17: 2005 returned wetland ; NW : natu-
ral wetland.
K3 OR[EPR S AR FRAE ) 22 FEPE Y AR B2 22 4E R 3 5T (NMDS)
Fig.3 Non metric multidimensional scale analysis(NMDS)of vegetation diversity at different restoration years
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Tab.2 Pearson correlation analysis of soil chemical factors with vegetation
community characteristics and vegetation biodiversity index

Shannonf84(  Margalef 4§41 Simpson 484  Pielou 5%k BRI R A

Shannon index Margalef index Simpson index Pielou index Community height Community coverage  Biomass
S0C -0.474" -0.421" -0.363" 0.096 0.058 0.233 0.239
AN 0.016 -0.039 0.014 -0.074 -0.029 0.082 0.185
AP 0.228 0.298 0.161 0.000 0.419° -0.279 -0.448"
SWC -0.545" -0.519" -0.466" -0.074 0.254 0.261 -0.087
pH -0.125 -0.168 -0.091 -0.038 -0.130 0.212 -0.269

SOC: HIEATHLER s AN - B ; AP AL s SWC: 357K ok s pH e BRI
SOC: soil organic carbon; AN :available nitrogen; AP: available phosphorus; SWC: soil water content; pH: potential of hydro-
gen.“*”: P<0.05; “**” : P<0.01.

= [F=2.7 P=0.002
PH*
socC*
pielou swer
&
= ap cD
o~ .
& | Simpson
'§< AN
CH
Sh
[Margalef
=+ .
= Biomass
—0.8 Axis 1(28.21%) 0.8

AP R ; SWC . 5 /K I8 s pH : AR R1: 2021 453B HFEH ; R2: 2020 45 1B HHE H ; RS : 2014 4E B HHEH ; R17
2005 AR PR ; NW . [ SR Hb ; CH : #75 = FE  CD : #FV% 5 & ; Biomass: B Wi .
SOC: soil organic carbon; AN : available nitrogen; AP: available phosphorus; SWC: soil water content; pH: potential of hydro-
gen; CH: community height; CD : Community coverage ; Biomass : biomass.
K4 i A SRR P X RETS AL A AR PE S R AR AE A RDA 23 H7

Fig.4 RDA analysis of vegetation community characteristics , vegetation diversity , and soil chemometrics in Naolihe Nature Reserve
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