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Phytocommunity in Yongcheng Lake Wetland

ZHAO Guo-hui' ,LI Zhe-zhe' ,HU Shao-jun’ , CHENG Xiao-fei’ , GONG Bi'"
(1. College of Landscape Architecture and Art s Northwest A&F University ,Yangling 712100, Shaanzi ,China ;

2. Fengxiang Forestry Bureau ,Fengxiang 721400, Shaanxi ,China)

Abstract; Taking the wetland of Yongcheng Lake in Fengxiang, Shaanxi Province as research object, soil
physicochemical properties, microorganisms,and plant communities as well as their interrelations were in-
vestigated. Six standard quadrats ( D0,D10,D20,D30,D40 and D50) were settled according to the offshore
distances of 0,10,20,30,40 and 50 m,respectively. The soil physicochemical properties were measured by
different soil analytical methods. The structure and diversity of soil microorganisms were analyzed by high

throughput sequencing. The species,quantity and distribution of plants were analyzed by quadrat method.
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Interrelations between soil physicochemical properties, plant communities and soil microorganisms were
explored by One-Way ANOVA and clustering analysis. 1) Soil in the study area was all alkaline. The soil
moisture content declined with the increase of the distance from water shore. The contents of total nitrogen
(TN) ,available nitrogen (AN) ,organic matter (OM) from D0O—D20 were higher than those from D30—
D50. The change of total potassium (TK) content was not significant and the available potassium (AK)
content gradually increased from D30 — D50. The total phosphorus (TP) content increased first and then
decreased. Soil OM content was positively correlated with TN and AN (P <C0. 01). Soil pH was negatively
correlated with TN and OM content (P <C0. 05). 2) Soil microbial diversity index showed a decreasing
trend with the increase of the distance from water shore. The results of clustering analysis showed that the
structures of microorganism community were similar within the groups of D0—D20,D30—D50, respective-
ly , while differed between the two groups. 3) From DO to D50, dominant plant communities were Alternan-
thera philoxeroides-Abutilon theophrasti-Echinochloa crusgalli-Conyza bonariensis. With the increase of
the distance from the water shore,the specie richness decreased first and then increased. 4) The variation
trend of Proteobacteria abundance was consistent with the variation trend of TN content. The variation
trend of Acidobacteria,and Actinobacteria abundance was opposite to the variation trend of OM content.
Soil physicochemical properties and soil microbial community,all showed a significant difference between
the first three sample plots of DO—D20 and the last three plots of D30—D50. Within 50 m from the water
shore, TN, AN, OM, microbial diversity index decreased with the decrease of water content and the increase
of pH,and showed a stage-change character with 30 m as a ladder. TK, AK and TP changed not regularly.
Soil physicochemical properties had certain correlation with soil microbial diversity and community compo-
sition. The dominant species of plant community changed significantly with the distance from water shore.
The effect of plant community on soil microbial community structure and distribution was not obvious.
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Table 1 Microbial OTU numbers and alpha diversity indexes in soil

B 7 % Bk OTU %t Shannon $§ %k Simpson #§ %X Chaol 8%k ACE 8% Goods-coverage 5§ %4
S 991 6. 267 0.958 1257. 250 1277. 418 0.994
W 2337 9.024 0. 994 2489. 880 2579. 285 0.991
DO 2522 9.335 0. 995 2732. 731 2766. 069 0.991
D10 2346 9.151 0. 995 2591. 645 2597. 984 0.991
D20 2559 9. 346 0.995 2720. 955 2759.192 0.992
D30 2347 9.125 0. 994 2579. 464 2598. 639 0.991
D40 2353 9.183 0. 995 2597. 694 2583. 097 0.991
D50 2288 9. 004 0.992 2474.516 2480. 763 0.992
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Fig. 3 Changes of relative abundance of soil microorganisms

in phylum level
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Table 2 Statistics on numbers of species and specie richness of plants
" Do D10 D20 D30 D40 D50

! & i & i & i & fif & i & i
AAF(Gramineae) 2 2 4 4 2 2 2 2 3 3 4 4
% B} (Asteraceae) 2 2 1 1 1 1 4 4 6 6 7 7
R} (Polygonaceae) 1 3 1 2 1 0 1 0 1 1 1 1
B Bt (Amaranthaceae) 2 2 1 1 1 1 0 0 0 0 0 0
Y E R (Cyperaceae) 1 1 0 0 0 0 1 1 0 0 0 0
Ji€ #£ F} (Convolvulaceae) 0 0 2 2 1 1 0 0 1 1 0 0
P (Rosaceae) 0 0 1 1 0 0 0 0 0 0 1 1
3R (Malvaceae) 1 1 1 1 1 1 0 0 0 0 0 0
i Bl (Plantaginaceae) 0 0 0 0 0 0 1 1 1 1 1 1
Vb e 11 12 6 8 12 14
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54 N AP S & 20 E EAHEP<<0.01),
AR 5 & K HES N &P SEEAML, 5
4K M K S REEHIEHE; S5 pH (AL B EIE
IS (P<C0.05), 54 N fig AL & & 2 0 3% 7
K(P<0.05), MW ITS pH (.4 K F#a K
TEEIEASC, 58 KR AL N & P& a2 A
O, 54 N ORI HLT & 52 3 U DG (P <<

0.05), MFFFEITS pHE. £ K TR2EIEMHK, 5
TR A NUHEAL N, 4 P AL & 3 & M
K HHA K i 2 EAHOC(P<<0.05), Mk
ATLVE W IE T RRAT T IR 1] 5 4 N A
A HLITE S AR G AR R AT R TR S 2 £
e pH EH RS2 AP T TS R gerh 3 K & it
HYIRC .
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Table 3 The correlation between microbial diversity index and soil physical and chemical characters

pH SWC TN AN TK AK TP OM Shannon  Simpson Chaol ACE
pH 1 —0.486 —0.845" —0.690 0.663 0.290 —0.495 —0.825" —0.468 —0.353 —0.462 —0.503
SWC 1 0.758 0.723 —0.208 —0.281 0.175 0.796 0.655 0.551 0.696 0. 694
TN 1 0.950" "—0.512 —0.493 0. 580 0.996" " 0.690 0.719 0.710 0.701
AN 1 —0.259 —0.403 0.452 0.936" " 0.435 0. 689 0. 449 0.412
TK 1 0.535 —0.774 —0.537 —0.786 —0.544 —0.746 —0.761
AK 1 —0.909" —0.503 —0.629 —0.794 —0.663 —0.650
TP 1 0.583 0. 694 0.817" 0. 686 0.665
OM 1 0.697 0. 739 0. 688 0.675
Shannon 1 0.789 0.994" " 0.980" "
Simpson 1 0. 787 0.718
Chaol 1 0.992" "
ACE 1

T * FRIRTE P<<0. 05 AKP ERFMI; » * FIRTE P<<0. 01 KT LR B FMK,

3 &b E iR

E IR W) I Ml - R DAy R R . B R B
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JER 208
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