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Morphological response and growth strategy of the submerged macrophyte Vallisneria na-
tans under different water depths
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Abstract. Vallisneria natans is one of the most common submerged macrophytes in lakes of China. In present, the growth strategies
of V. natans population in the water ecological restoration project remain unclear. In this paper, the responses of V. natans morpho-
logical traits such as leaf, stolon and tuber and population parameters such as plant number, stolon number and biomass to water
depth were discussed on basis of one year effects after the implementation of water ecological restoration project. The growth strate-
gies of V. natans were also analyzed. The results showed that the plant number per area and stolon number per area significantly de-
creased with the increasing of water depth, whereas the above-ground biomass increased significantly. The leaf length, leaf width,
leaf thickness, leaf area, stolon length, stolon diameter and tuber diameter also increased significantly with the water depth in-
creasing. Among them, the leaf length and leaf area varied dramatically because they were sensitive to water depth, whereas leaf
width, leaf thickness, stolon length and diameter, and tuber diameter varied lightly and were insensitive to water depth. A trade-off
between parent shoot growth and daughter shoot output was found under stress of less light. V. natans guarantees the resource utili-
zation efficiency of parent shoots by increasing investments to leaf. On the other hand, V. natans improves the growth of daughter

shoots by decreasing the parent shoot density, and thus the plant realizes the spatial niche expansion and population regeneration.
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In water ecological restoration project, considering the regeneration ability of V. natans population and construction maneuverabili-
ty, water depth at appropriate 0.5 m to 1.0 m is suggested.
Keywords ; Eutrophication; ecological restoration; morphological response; growth strategy; submerged macrophyte; Vallisneria na-

tans
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S8 5 A T b 11 il B2 5 (30917719~ 31°17'26"N, 121°28'47"~ 121°29'01"E ) , %K A& T+ 2014 45 i
TSI B AR TUKAE . G —4E WAL, BT A K R AT, FEEAEIR s R 2k 10 m 17E
P FRIR0 A0 , B i BB Ak 55 1 1 46 ( Thalia dealbata) | H 1642 8,35 ( Pontederia cordata) |, T Ji 3¢ ( Lythrum
salicaria) | B3 (Acorus calamus) |85 By (Iris pseudacorus ) ZEHE/K R . W XK AR GE T K AE M AMKIE T, B
RO BN K IRLEREAE 2.0~ 2.5 m. JIGJT FEERAP T 1.
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16 2015 4F 8 H HEATEFAMAA . WA N, FEARIE KR (water depth, WD) T B AEHY , [ A2 J& 5= AR A
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Fig.1 Study area and location of samples
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Fig.2 Changes of population parameters and individual morphological indexes of Vallisneria natans among plots
( Different letters indicate that differences are significant (P<0.05) , the same below)
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1 HAILEIEAR SR AL E A AR 5 (n=21)

Tab.1 Partial correlation test between morphological indexes of Vallisneria natans and water depth (n=21)

WD PN SN LL LW LT LN SL SD TD LA AB

PN -0.287 1

SN -0.141 0.912* 1

LL 0.934* -0.494 -0.390 1

LW 0.612* -0.550" -0.482 0.770* 1

LT 0.789* -0.609* -0.480 0.917* 0.797 1

LN 0.442  -0.449 -0.346 0.577* 0.702* 0.664 ™ 1

SL 0.697 " -0.568* -0.420 0.790** 0.813* 0.830™ 0.744™ 1

SD 0.565* -0.404 -0.377 0.668 ™ 0.852* 0.713™ 0.585" 0.798* 1

TD 0.585* -0.681"" -0.614* 0.723** 0.881™ 0.773* 0.697** 0.850™ 0.853* 1

LA 0.883 " -0.489 -0.394 0.968** 0.888™* 0.909 0.639* 0.801™ 0.779™ 0.804™ 1

AB 0.769 ™  0.026 0.117 0.631* 0.194 0.478 0.008 0.325 0.169 0.196 0.514" 1
UB 0.189 0.767** 0.768 ** -0.044 -0.334 -0.178 -0.277 -0.160 -0.172 -0.400 -0.126 0.564*

# P<0.05, ** P<O.01:7KR WD 8 fif i LB PN M43 AU ) 550 SN 5 K JE L i H S LW 3k FJEE LT 36 b
ik F LN 025 K FE SL; MR SD; L TD ;0 8 LA 54 - A 9 AB 4 A 9t UB.
JEE I 5 FEE A R B K R AN TR . H A S R, KRS 4 m AR B SR A K R R
P T S A T DRIk, VR 2 K B R 3 5 37 T R A G, 5 AR TR SRS HiE , 1R K TR 120
em YR , 35 5 8 5 K B SO , TS MK S K R T A G, AR E 4 R S i i % 4 R A 5
5 S v B A S SRR AR B A OGS R AR R HGE v, SEBR I 60 d, KRBT ZY 80 cm, i
AP AERELE L m DB JFH, WREE SR |4, 20 T D oe 8 K E X ie B m g )
HU 2 57
3.2 RAKHNE T B A M SRS HE TN 2 4K S

R SRR ) S ERE TOE A, 25 R R R R A R FEACHIE ST R, A B
H T 52 AR T ARURR S B R B 2R R 2K R R SR AR R R B S . B KR, v ) B
AL T AU AR | BT T AR ) 25 A A e T 2, ) ) 25 R 00 ) ) S REL O 82 U Ay 8 T 2, i B3 T 7R
) 2R A T RPRR AR LR A 28 A T AT . SR A R BRI I A i 2 52 i oy R A A 1 Bt o (H 2>
WE AT AT 2 2, DA i) 422 2 R T 1) 6 il 14

XK 7, H T RIS T 6 AR , il el s K AR 3543 IR TR B v 451 IRt
IKGRIEINSEBR b — R PRI A0 . AR 490 TS BRI o 300 75 8 54 — R AT , — 7 T DR E 538 R Y % 53R I e
FIFRERUASE , — 5 TR UIE T RA Hh , AR B S, R RPN 3, o B0 A TR IR 2 LA O =
Je R R 2R, 2R W &R T Ak, 7 AR AR R, X5 RN 2 B ( Myriophyllum spicatum ) | % i B 35
(Hydrilla verticillata) FE7K A 1 2AEHAR R AEBLHTHE T, Q2R REAEGOK S0 R 77 A Kk o bk, it — 20
FEMRIE R I IR, TRl 2 RA AR B R 88 1 6 BN JC I E 5 R & L B SRR 5 T3k 2 (R X G B8 PR AE AL R XS Fk
PETE A, 33X 5 AR 25 R GE IR R AN XS J2 4l A 11 S kM ( neighborhood effect) S4B, 481tk 7T LAY,
TEKERIIE TS, — 5, 8 R e i AR i A G, BRBOCE 2 16 BE IR, AR AR AIE R Ak 1 BE IR A
RO, 53— J7 0, BARGEAR B, iR A0 i A A S A S (0 6 RS0, D8 0o 389 i 78 ) 25 MR 412 e 32 ok 1)
FHRAOFEM I U B0 B A T ST W15 ) ) 25 A e R B S 5 3R B, 3 b, 38
T AT R ) R K SR BT SR AR KT TR R T X R S T AR 14 SR T Y S i R S SR AR AR R
TRA Hh 2 T FR B R, LA R (1425 (8] AR 2S04 SR AN S22 SR
33 KMBESEETIRIEENETE

TR GABMEE TR ARG T E R RAFITUKOK A AR T 4E R K 8 b R K AR
ARG EXREE. GBS ATRTG, WAL R 2 5 0 o7 5 (1 R R AE A AT SRR, JE S ) oy
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