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Abstract: To promote the restoration and reconstruction of ecosystem in the water-land ecotone,
based on typical sample investigation, the variation patterns of vegetation species composition and
diversity, and soil nutrients under different vegetation types were studied using Pearson correlation
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coefficient method and redundancy analysis method. The results were as follows: (1) There were
significant differences in plant community structure and species diversity of different vegetation
types (gravel zone, grass zone, shrub-grass zone, trees zone). As the submersed duration decreased,
the water-land ecotone gradually evolved from scattered herbaceous plant communities to grass,
shrub, and tree plant communities, and the a diversity of vegetation species (Shannon-Wiener
index, Pielou index and Simpson index ) and vegetation coverage showed a gradually increasing
trend, which were lowest value on the gravel zone and the highest on the trees zone. (2) There
were significant differences in soil nutrient content among different vegetation types. With the
decreased of submersed duration, soil organic matter content gradually increased, while soil water
content, available nitrogen, available phosphorus, and available potassium showed a trend of first
increasing and then decreasing, the maximum values of these nutrients mostly occurred in
shrub-grass zone or trees zone, followed by grass zone, and gravel zone was the lowest. (3)
Correlation and redundancy analysis showed that soil available nitrogen, available potassium,
available phosphorus and organic matter were significantly positively correlated with various
indicators of vegetation species o diversity, among which soil available nitrogen and available
potassium had the strongest correlation with vegetation species diversity. In conclusion: different
vegetation types in the Lijiang water-land ecotone have heterogeneous patterns of vegetation
species composition and diversity as well as soil nutrients. Moderate submergence is beneficial for
vegetation community aggregation and promoting soil nutrient accumulation. Herbaceous plants
have stronger adaptability to moderate submergence environments. During the ecological
restoration process of the Lijiang water-land ecotone, it is necessary to design restoration plans for
different vegetation types and fully consider the relationship between vegetation species diversity
and soil available nutrients.
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Table 1 Basic characters of sample plots and different vegetation types

i M Tt VLY Bt
e B Gravel zone Grass zone Shrub-grass zone Trees zone
No. Latitude and longitude  /KVES (8] A0 mfE KRR AHXTREAE  JKMERSTE A &R KM TR AR mAE
SD (month) RE (m) SD (month) RE(m) SD (month) RE(m) SD (month) RE (m)
1 25°15'48"N 110°17'53"E 9 0.3 6 1 3 1.5 1.5 2.5
2 25°13'54"N 110°19'01E 8 0.4 6 1 3 1.6 1.8 2.6
3 25°13'21"N 110°20'02"E 9 0.4 7 0.9 4 1.5 2 2.4
4 25°12'05"N 110°21'08"E 7 0.3 5 1 3 1.7 1 2.6
5 25°11'09"N 110°22'57"E 8 0.5 6 1.1 3 1.6 1.5 2.4
6 25°06'54"N 110°25'55"E 8 0.6 6 1.5 4 2.2 1.6 3.1
7 25°06'22"N 110°25"25"E 9 0.5 7 0.9 4 1.4 1.5 2.3
8 24°59'48"N 110°27'31"E 8 0.3 6 0.6 4 1.6 1.8 2.3
9 24°55'20"N 110°30'42"E 7 0.3 5 0.9 3 1.8 1.5 2.4
10 24°46'07"N 110°30"20"E 9 0.4 6 1 4 1.5 1.5 2.1

7E: SD. /KHENE; RE. X &,

Note: SD. Submersion duration; RE. Relative elevation.
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Fig.1 Sketch map of transverse profile of sample plot in water-land ecotone
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fi73%, BHLE (soil organic matter, SOM, g-kg!) KH BTN, &% (total nitrogen,
TN, gkg') RHAUIKERZE, 4# (total phosphorus, TP, g-kg!) KAMHBPILL AL, 4
B (total potassium, TK, g-kg!) KM KA THE, A ACA (available nitrogen, AN, mg-kg')
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Prbb ey, A4 (available potassium, AK, mg-kg') S BEFR L HE BT KOG 6 v 5 .
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(1) PFhEEAH (importance value, V)  (ARK &, 2002) :
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I KERRATHE, TEARZEHRAF N P S,

VLKA A R R Y Mo FEE A EREAREEZR (2 . K2
IR, AN FEREG R PV P a2 FEVE S TR SO AR HE 78 5 B S ARRU AL A, bl
KRS 8] IR/ T K, AERRAME N )N, Bk, ROy K B S 2
AN 3% . Shannon-Wiener ¥4 0.135 484 1.734, Pielou #5%rh 0.129 454 0.779, Simpson
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Table 2 Composition of dominant species in different vegetation types

LEE S T 454 . Wikt HcE:
Vegetation Vegetation Dot Species
Dominant species
type structure number
kA HR KEL FIFR. HE L0521
Gravel Herb Polygonum hydropiper, Cynodon dactylon, Polygonum aviculare
zone HEAR —
Shrub 0
P — 0
Arbor
it L¥N KE L R, B 20248
Grass zone Herb Polygonum hydropiper Hydrocotyle sibthorpioides, Carex tristachya
HEAR KM B . A AR 2
Shrub Geum aleppicum, Vitex negundo,Sida rhombifolia L.
Tk - .
Arbor
e L¥N L, G R, K 41243
Shrub-gras Herb Humulus scandens, Setaria plicata,Oxalis corniculata
s zone HEAR HOHL K. AEREERE 12429
Shrub Vitex negundo, Geum aleppicum, Sida rhombifolia
P L, —ik. S -y
Arbor Paliurus ramosissimus, Flueggea suffruticosa, Triadica sebifera
BRI L¥N ] AV AW S 37436
Trees zone Herb Oxalis corniculata, Artemisia argyi, Oxalis corymbosa
HEAR PO Kt L SRATRE
Shrub Vitex negundo, Geum aleppicum, Nerium oleander 1422
TrAR Wt B, A
Arbor Pterocarya stenoptera, Cinnamomum burmanni, Triadica sebifera 1

e RBFRTARE . ERBENFAZEEEEAAE 3 FEH. 8k - F-H{E+SD.
Note: The dominant species are the top three plant species with important values in the tree layer, shrub layer, and

herbaceous layer. The data are means+=SD (standard deviation).
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The data are means+SE (standard error), and different lowercase letters indicate significant differences at the P<<
0.05 level. The same below.
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Fig. 2 Variance analysis of species diversity in different vegetation types
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106.88 mg kg' 12.12 mg kg™ F1 68.80 mg kg™, TEBRAME_F AR AR, IR 14.13 % 41.69 mg kg'
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Table 3 Variance analysis of soil nutrients in different vegetation types

Be
e E FRE 2R Vegetation type
Soil nutrient — -
Tk A Hiih e B
Gravel zone Grass zone Shrub-grass zone Trees zone
FOKE SWC (%) 14.13+7.18a  21.43£10.12b  23.50+8.72b  16.65+5.12a
pH 7.32+0.33b 7.71£0.46¢ 7.45+0.22b 6.99+0.38a

= 1
HHLR SOM (gkg™) 23724950 2638:11.23a  27.75+8.48a 32.68+6.27b

4 ool
AH TN (gkg) 093£0.74a  1.40+0.53b 1.27+0.43ab 1.35+0.85b



TP (gkg) 0.62+0.55a  0.60+0.17a 0.54+0.10a 0.57+0.14a
2HTK (gkg) 89.68+22.98bc  76.92+7.56a  92.74+173lc  83.39+12.33ab
HHE AN (mgkg') 4160437840 81.92+52.98b  106.88+38.64c  100.00-42.64c
HABEAP (mgkgD) 0314062 10.7124.12bc  12.12+4.47c 8.86+5.55b

W EAGTAK (mgkg) 306743082 44.53+4.49b  68.80+7.28d  57.25+4.67c AR
N ESkiE]
+SE, AR/NEFRERIRTE P<0.05 K FTFEFEE. TH.

Note: The data are means+SE (standard error), and different lowercase letters indicate significant differences at the

P<C0.05 level. The same below.
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Fion, YR ZFEPEE S, B 55 Shannon-Wiener 8%, Pielou $84Uf1 Simpson 8%, LK
MR E ST, 5 LIEAA R A AR AU 2. SKEAERI R ER
IEMRK R HAAKIYL, Shannon-Wiener 640, Pielou #8%(. Simpson $8% LA K AH % 78 75 &
53 SRR EY) (KRB R>0.50) , S IR (R>0.40)
M5 76 A DL A S AT 8258 (R>0.30) o IX 38 IH 33845 20505 S 3 250 25 s A
BV 2 REPE AT RE AT 55 B s oK, T S A A E A TS IR .
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Table 4 Correlation between soil nutrient factors and vegetation species diversity

TERAI 2 RN S o P

. o BKE AR o i W A¥E AR BN

Vegetation species diversity pH

SWC SOM N TP TK AN AP AK
and coverage
Shannon-Wiener F5 %[

0.223**  -0.147  0.325**  (0.232%** 0.020 0.002  0.536*%* 0.325%*  0.472%*
Shannon-Wiener index
Pielou $5%%

0.251**  -0.092  0.333**  (0.274** 0.024  -0.022  0.535** 0.343**  (0.485**
Pielou index
Simpson FE%{

0.235**  -0.116  0.338**  (0.255** 0.028  -0.021 0.539**  0.334**  0.476**
Simpson index
TR o5

0.374**  -0.085 0.360**  0.320%** 0.111  -0.048 0.610*%*  0.450%*  0.505**

Vegetation coverage

TE: BN Pearson MR REL * FREFEMXK (P<0.05) (UMD ** FRMEFMX (P<0.0D) (W
.
Note: Data are Pearson correlation coefficient; * represents a significant correlation (P<0.05) (bilateral) ;

* * represents a highly significant correlation ( P<0.01 ) (bilateral).
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WL X = MR FMRE YR 2 FEEA 5K 37.99 %, Horh RDAT il R 2



5 34.39 %. (HAFE S, RDAL fil (22 A RCEURE RO T iR ) S AR 5 & | Pielou
5%, Simpson 81 Shannon-Wiener f8 £ A7 AE M W35 A G ME . 2R BRI 80
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Fig. 3 Redundancy analysis among vegetation species diversity and soil nutrients
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