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Research progress on influencing of light attenuation and the associated

environmental factors on the growth of submersed aquatic vegetation
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Abstract ; Light attenuation has a significant impact on the growth of submersed aquatic vegetation (SAV). SAV occupies a
position between the two water and sediment organic nutrition database in aquatic ecosystems, which plays a vital role in the
stability of water ecosystems of biological productivity, structure and function. However, with the increasing of water
pollution and the accelerated process of eutrophication, there is serious deterioration of water quality worldwide, resulting in
light attenuation enhanced widely. The photosynthesis of SAV is the most important metabolic activities. Light is essential
for its growth and development. However, the formation of low light is most likely to occur in the water. The growth,
development and spatial distribution of SAV are subject to restrict on photosynthesis. SAV receives the amount of light is
very limited in water. Light penetrating the water reaches the surface of plant leaves by the constraints of multiple
environmental factors. This paper systematically analyzed light attenuation and the associated environmental factors affecting
the growth of SAV, and pointed out that light was the most important environmental factor to SAV. Colour dissolved organic
matter, chlorophyll, total suspended solids and water itself had direct impact on the intensity decay when light went through
the water, which were the most important water quality parameters of light attenuation. Beyond Light factors such as

nutrients, sediment, water dynamics and other factors would directly or indirectly affect the light attenuation of water quality
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parameters, thereby affecting water transparency and turbidity and the photosynthesis of SAV, which were important
environmental factors to the light attenuation of SAV. Based on the world-wide recession and large areas disappearance of
SAV, enhance the recovery and protection of SAV has become an important issue. There have been done a lot of work on
the light attenuation studies of SAV, but still exist some problems. We should strengthen the following areas of research .
(1) Enhance the water quality parameters of optical attenuation quantitative expression. There are little studies on the
nutrients, sediment and other water quality parameters quantify on the light attenuation, we should strengthen research in
this area. (2) Enhance the light attenuation in the diagnosis of combination factors. Each factor which affects the light
attenuation is not isolated in the water, one factor always linked with other factors, we should consider the combined effects
of multiple factors. (3) Strengthen the delivery of land-sourced pollutants (such as nutrients, suspended particles, etc. ) on
the impact of SAV. The water quality parameters which affect the light attenuation of SAV mostly from land-based,
watershed and estuarine characteristics and anthropogenic pollutants play more role on the growth of SAV light attenuation.
We should carry out the research of land-sourced pollutants and provide evidence for the control of the light attenuation
factors (such as water quality factor, etc. ). (4) Large-scale remote sensing monitoring on SAV. There have been done lots
of researches during large-scale, long-term and continuous work on SAV abroad, we should learn from foreign experience,
take a wide range of long-term remote monitoring and carry out large-scale research on SAV, in order to promote better

recovery and development of SAV.

Key Words: submersed aquatic vegetation; light attenuation; water quality parameters; environmental factor; growth
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Table 1 Summary of photosynthesis-irradiance related measurements for different SAV species

172 B IROEAH R % SR SR
W) 4 FR One-half the maximum Light saturation point light compensation point EEDTN
Vegetation name photosynthesis rate(K,, ) (1) (1) References
/(pmolm™ ™) / (pmolm® s7") /(molm® s7")

I Myriophyllum 90—365 200—600 35—84 [10,14-15]
KW Najas marina — 280 5 [16]
R R Vallisneria 22—197 140—179 10—30 [17]
JI| =B Ruppia maritima — 45—1200 11—88 [17]
KW Zoatera marina 300 7—700 0.9—35 [18-19]
JKJE . Cabomba caroliniana 160 700 55 [1,20]
FRIRBE Elodea nuttallii 22 — 12 [21-22]
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Fig.1 Interaction among environmental factors affecting the light attenuation of submerged aquatic vegetation
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F2 YIS EETRKEYEAR R EM XK E KK REKRILE
Table 2 Comparison of SAV Habitat Requirements with median levels of water quality variables among SAV growth categories within salinity

regimes in Chesapeake Bay

FEIEEH T BRI
Primary Requirements Secondary Requirements
VKR AR #3%{4§H+i u%é—%ﬁ*ﬁ% TRIFEY S a T _“fé%ﬁﬁm@é ‘
SAV Crowth Condition zéﬁj‘tﬁﬁ; (lotal. Suspended ( Plankton ( Dissolved Tnorganic ( Dissolved Inorganic

(P‘ercem Light Solids) TSS Chlorophyll-a) Nitrogen) /(mg/L) Posphorus )
at Light) PLL/% /(mg/L) /(ug/L) /(mg/L)
KX AR ER >9 <15 <15 - <0.02
Tide Fresh RAFE 18 10.0 8.8 0.94 0. 006
iR 5.6" 20.0* 23.8" 0.66 0.015
WERA 1.3 24.0 19.4 1.17 0.033
RERH 6.6 17.0 7.7* " 0.37 0.020
RER B2 X eIV >9 <15 <15 - <0.02
Oligohaline RAFE 8.5" 17.0* 4.7 0.86 0.047*
A IFAT 4.3" 25.0" 28.7" 0.12 0.005
WHERAE 3.8 27.3 17.4 0.15 0.023
IRABA 2.2 32.8 13.0*" 0.23 0.020
PR EEIX AR EER >15 <15 <15 <0.15 <0.01
Mesohaline IR 41 8.0 8.1 0.08 0.004
AW EAT 28 11.0 10.0 0.08 0.005
WA 19 ** 15.0 15.2 0.09 " 0.010
TRZRAT 5.3 27.0 11.9* 0.18 0.015
X AR ER >15 <15 <15 <0.15 <0.02
Polyhaline RAEH 4. 10.0 6.3 0.05 0.003
A BA 22 11.1 7.1 0.14 0.015

WA - - - - -
IRABH 15 11.5** 6.0 0.21 0.025
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