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Biological traits and competition mechanism of Vallisneria natans

in the mining subsidence area

ZHANG Yu-yun, WAN Yang, TIAN Huan-xin, LIU Jing-jing, ZHOU Zhong-ze

(School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China)
Abstract: The mining subsidence wetland has obvious characteristics of dynamic, high ground-water level and
ecological frangibility. Exploring the biological characteristics and competition mechanism of artificially con-
structed aquatic plant community is beneficial to recover aquatic vegetation in mining subsidence wetland. This
study takes the dominant species of Vallisneria natans as an example to analyze its biological traits and compe-
tition mechanisms in Panji District of Huainai City by means of field survey and sampling quadrat investigation.
The results showed that V. natans in subsidence area have same biological characteristics (reproductive pat-
tern, pollination mechanism and life history) as plants in shallow lakes, but sexual reproduction was the domi-
nant reproduction way for V. natans in study area. V. natans could grow with current-year Ass. Typha angus-

tifolia community with low biomass; however, V. natans has a competitive disadvantage with two or more
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years Ass. T. angusti folia community and V. natans would gradually disappeared when coverage of T. angus-
ti folia was =90%. V. natans had poor competitiveness with floating plant Ass. Nymphoides peltatum and
Ass. Marsilea quadrifolia in mining subsidence area with coverage, plant height and biomass decreasing. V.
natans also had poor competitiveness with submerged plants Ass. Potamogeton malaianus while could coexist
well with Ass. Hydrilla verticillata , Ass. Myriophyllum verticillatum , Ass. Najas marina , and Ass. Cera-
tophyllum demersum by inhabiting different water layers. In conclusion, V. natans have obvious competition
advantages at the aquatic plant community in identical water layer with similar growth form, while poorly com-
pete to plants with different growth form, especially emerged plants and floating plants.

Key words: aquatic plant community reconstruction; Vallisneria natans; biological characteristics; competition

mechanism; mining subsidence area
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Fig.1 The growth indices of V. natans in 2013
TE AN /ING 7 B 375 A R] A= A48 A [a] i 0] 18] 22 5 W 35 (P <<0.05) . 181 2 [F],

Note: Values with different lower case letters for the same growth indices of V. natans show significant differences among different months at 0.05

level. The same in Fig.2.
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Fig.2 The growth indices of V. natans in 2014
k1 BEENEVMESFEEKEKRNBEXSH
Table 1 Spearman correlation analysis among growth traits of V. natans
\ I3 A K . - o
HXH T e e e i i
Distribution water . . . .
Parameter Height Coverage Density Biomass
depth
3 #i /KR Distribution water depth 1.000
Bk = Height 0.696" 1.000
w1  Coverage 0.119 0.148 1.000
25 & Density 0.444 0.718" " 0.189 1.000
APy i Biomass 0.691" 0.928" " 0.326 0.580" 1.000

T JZEEAR B ORD g 0.05 W@ EEARIE; + » A8 B GO 0.01 B R FARE.
Note: * , The confidence level (double) measurement of 0.05 is correlated; * * , The confidence level (double) measurement of 0.05 is significantly

correlated.
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Table 2 Types and biomass of mainly aquatic vegetation in reconstruction area( August 2014)
. A KR . . -y fif T E RREEE  BRTE
T prmm OTRE e w :
. . o Distribution . . . Average fresh Average dry  Max. fresh Max.
Community Distribution Height/ Coverage/ Density/ . . . .
, water ) _,  biomass/ biomass/ biomass/ dry biomass/
type area/m’ cm %  plant e m™? _, , _, ,
depth/cm g*m g+ m g*m gem °
T BEAN Ass.
KA ,A“A 21 600 72 270 72 41 9 470.00+3.51 1 760.73+3.23 12 750 2 370.57
T. angusti folia
FRREA Ass.
TIREI Ass 7 200 72 198 45 61 412000351  847.90+5.26 6250 128563
Z. latifolia
RREREA Ass.
ﬂ&hﬁl\ Ass 3 600 74 100 98 687 5 689.00+3.51 386.85+2.75 7 290 524.88
L. japonica
i — EEEA Ass.
AR Ass 1051 73 31 8 589 5108004379  94498+£2.96 7860 145410
T. angusti folia-V. natans
EHTEM Ass
ERBEA Ass 7200 7 239 9 137 1970.00£4.04 191094231 3219 312.24
N. peltatum
SEREM Ass.
A Ass. 1800 79 65 95 789 6790.0044.04 516724256 8140 619.45
M. quadrifolia
B — BRI Ass.
AR WA Ass 3457 7 210 8 167 3278005351  249.1342.00 4310 327.56
N. peltatum-V. natans
FE— W ERE Ass.
q: ﬁﬁlﬁl\ Ass 1021 67 62 95 678 5 780.00+4.58 358.36+6.89 6 460 400,52
M. quadrifolia- V. natans
R IR
FEA Ass. N. peltatum- 560 71 239 95 151 3 240.0013.06 200.88+2.17 3 680 228.16
M. wverticillatum +V . natans
W ERE Ass.
AREE Ass 27 000 78 71 98 831  567L00£3.61 315934338 10050  613.05
V. natans
It SR Ass.
fr fﬁ&?*ﬁé 5 5 400 62 132 85 243 3 450.0043.51 244.954+2.95 7 320 519.72
P. malaianus
SR Ass.
SERF Ass 3 600 130 143 80 269 4780004451  335.2342.27 6940 485.80
C. demersum
FRE Ass.
DFEIRFEIL Ass 3600 62 170 8 116 1890004404  137.97+1.63 2960  213.12
M. werticillatum
THEREM Ass.
APRE L Ass 3 600 130 163 7 258 4120004451 202524254 5010 33571
N. marina
JEBHE Ass.
WAL Ass 5 400 130 141 65 152 1460.004351 124104182 2910 247.35
H. wverticillata
W R RHRE Ass.
ﬁﬁ'—ﬁ‘j{b\ﬁ%ﬁi#A . 430 109 61 70 467 5 603.0044.51 352.9942.27 7 180 452.34
V. natans +N. marina
B R
FE Ass. U. aurea+ 340 130 137 80 324 2 630.0013.51 210.4012.06 3 800 304.00
H. verticillata +V. natans
A I HR 250 - R A
Ass. P. malaianus + 2 100 62 99 90 340 2 105.0043.51 136.83+1.63 2 140 139.10
V. natans
DR TR Ass,
AR AT Ass 130 130 45 85 342 2690.004458  174.85+216 4570 315.33

H. verticillata +V. natans

TE 7R R A A TG B, — ORI A A T B

Note:“+"” the same life form;

“

—7” the different life form.
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Fig.3 The growth characteristic of V. natans in T. angustifolia associations by seed germination
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Note: Different lower case letters for the same growth indices of V. natans show significant differences among different distances to the trench at 0.05

level. The same in Fig.4.
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Fig. 4 The growth characteristic of T. angustifolia in T. angustifolia associations by seed germination
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