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Abstract: In order to study the effects of water depth on the chlorophyll fluorescence characteristics
of typical submerged macrophyte, Vallisneria natans and Potamogeton Malaianus were selected as
test materials in Poyang Lake wetland. Water levels (0.5, 1.0, 1.5, 2.0, 2.5 m) were controlled by
buckets, minimum fluorescence ( Fo), maximum fluorescence ( Fm ), the maximum actinic light
efficiency of PSII ( Fv/Fm ), effective quantum yield (Y(7l)), photochemical quenching coefficient
( gP ), non-photochemical quenching coefficient ( gN ), unregulated energy dissipation quantum
yield ( Y(NO) ) were measured by a submerged, modulated fluorescence spectrometer (Diving-pam).
The variation of each parameter with depths was explored. The results showed that the maximum
biomass of V. natans appeared in 1.5-2.0 m water depth, and the largest maximum of P. malaianus
appeared in 1.0-1.5 m water depth. Fo of both macrophytes decreased first and then increased, but
the fluorescence parameters ( Fm, Fv/Fm, Fv/Fo, Y(II), qP) all firstly increased and then decreased.
Fv/Fm and Fv/Fo of V. natans reached the maximum under the condition of 2.0 m, but the maximum
of P. malaianus appeared at 1.5 m. At the same depth, gN of V. natans was lower than that of P,
malaianus. The change trend of g P was reversed. The maximum Y(II) of V. natans appeared in the
range of 1.5-2.0 m water depth, but for P. malaianus, it appeared at 1.0-1.5 m. Y(NO) showed
significant differences with changes of water depths, too high or too low water depth all inhibited
plant growth. The relative photosynthetic electron transport rate (E7TR) was significantly different
between different water depth treatments. The maximum ETR of V. natans was smaller than that of P.
malaianus which indicated that it has strong resistance to weak light. In summary,measuring the
fluorescence characteristics of plant leaves can reflect the changes of water depth,providing a
reference for lake water level regulation. Under the condition of 1.0-1.5 m water depth, V. natans has
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the strongest photosynthetic capacity, suitable for growth. P. malaianus is most suitable for growth in

1.0-1.5 m.
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fabr AR TREREE S A(mgl) A% (mg/L) SB(mg/L) M HRAEE(me/L) &Y (m)
index Potential of Total nitrogen Ammonia Total Chemical oxygen  Transparency
hydrogen nitrogen phosphorus demand



https://baike.baidu.com/item/%E6%B0%A2%E7%A6%BB%E5%AD%90

HE 6.9-7.0 0.52-0. 59 0.38-0.42 0. 048-0. 05 14.2-14.9 1.6-1.8
value

K THsE Underwater light intensity/lx
0 20 100040 K] 200K 220K
4]
L 1
: 1.5
-]
o
a
5 15
_|_:_|
= -
i .
o,
=1

K1 sIg RG] Bl 2 AS[RIZKER T 6 B o B 1 AR 4L
Fig.1 A sketchy drawing of the experimental design ~ Fig.2 The changes of light intensity under different water depths
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Fig.3 Changes in plant height and biomass of V. natans under different water depths
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