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Abstract: In order to study the influences of water depth gradients on photosynthetic fluorescence characteristics of Vallisneria na-
tans, three water depths of 0.6, 1.3 and 2.0 m were set, and Chlorophyll fluorescence characters and rapid light curves ( RLCs)
of V. natans grew in three water depth treatments were measured by a submersible, pulse-amplitude modulated fluorescence: Div-
ing-PAM. The results suggested that, with water depth increasing, the number of ramets and leaves, total root length, root surface
area decreased significantly, while the maximum leaf length, average leaf length,, maximum leaf width did not change significantly.
The growth of V. natans under 2.0 m were restricted. With the increase of water depth from 0.6 m to 2.0 m, the difference of

minimum fluorescence ( F,,) and maximum fluorescence (F, ) were not significant, while maximum quantum yield of photosystem

L (PSI) and fluorescence parameter F /F increased significantly, which indicated that photochemical efficiency of PS Il of V.
natans grew under the condition of 2. 0 m was improved remarkably. The photosynthetic efficiency in leaf of V. natans grew in wa-
ter depth of 2.0 m with lower light intensity was higher than that grew in water depth of 0.6 m with higher light intensity, and V.
natans grew in water depth of 0. 6 m had better light protection mechanisms via fluorescence quenching assay. Compared to the leaf
of V. natans grew under the condition of 0.6 m, the leaf grew in water depth of 2. 0 mgot higher relative electron transport rate,

and the initial slope of RLCs, light suppression parameter, maximum electron transport rate and minimum saturating irradiance

were significantly different. The contents of chlorophyll-a ( Chl. a), chlorophyll-b ( Chl. b), carotenoid ( Car) of the leaf of V.
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natans grew in water depth of 2.0 m were significantly higher than those grew in water depth of 0.6 m, but the ratio of Chl. a and
Chl. b, the ratio of Car and Chl. a were not significantly different. The experimental results above reveal that with the increase of
the water depth from 0.6 m to 2.0 m, the photosynthetic capability of V. natans became weaker, however, the light protection
mechanisms of the V. natans showed the reverse, indicating that V. natans was likely to adapt to different environment caused by
water depths by adjusting itself photosynthetic physiology.

Keywords : Water depth gradient; Vallisneria natans; photosynthetic pigment; PSII ; photosynthetic fluorescence characteristics
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Tab. 1 Effect of water depths on morphological characteristic parameters of Vallisneria natans

Febr 0.6 m 1.3m 2.0m
- H 8 24.3 £4.0° 17.0 £1.0° 10.7 £3.1°
AR/ cm 62.13 £14.58* 62.30 +8.57° 54.90 +7.29°
R M58/ em 0.57 £0.06* 0.40 £0.10* 0.48 £0.10°
SIREL 5.0+1.0° 3.7 +0.6" 2.3£0.6"
SEHHK/em 24.69 +3.62° 19.62 +3.67° 28.64 +4.45°
R BT A em? 571.80 +91. 84* 298.18 +79.69" 263.33 £21.50"
BARFRKEE/em 524.40 +104.16° 349.94 +59.57° 195.78 +55.45"
MM AR em? 64.94 +12.38* 44.67 £13.05° 24.21 +9.35"
SRR H AR/ em 0.40 +0.01* 0.37 +0.00* 0.36 £0.01"
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Fig.2 Derived parameters of rapid light curves of Vallisneria natans under three water depth treatments

0 200 400 600 800 1000 1200
PAR/(umol/(m?2:s))

0 200 400 600 800 1000 1200

PAR/(umol/(m?-s))

PS I A 3k 777 %8 rETR

883

5, H.

2.2.5 xf ek ot B & 8y B RLCs O il 158 R PGSR 09 A P fh 2k, M RLCs n] AR E v B0
IISEBRE AR, 3 TR IR R, RLCs S 25240 (P 3) . RT3 e B2 i £ 4005 920 7 RLCs, 3145

" T3m T 20m [40
H 4. T_;_______________’fE_T_Ief‘@\;—355
; N— L2
1. rETRwa] ¥ "'i’t‘: F302
TR AN ] ) [258
-i\i_-_'., . \\—20:
—=—RLCs 7 —=—RLCs ] —=—RLCs _‘155
- - b 8 YL : N
! En ] B =
1in {in s &

PAR/(umol/(m2:s))
3 3 FukIE R

PAR/(umol/(m2:s))

O e e e e L e o A i B i i o s 10
0 200 400 600 800 1000120014001600 200 400 600 800 10001200 1400 200 400 600 800 10001200 14001600

PAR/(umol/(m?2-s))

VRO 2 S IR L A S o« (ETR,,, E, E,

Fig.3 Rapid light curves of Vallisneria natans, where the relative electron transport rate is

plotted against the PAR irradiance ( fitted curves are plotted with dash line and the a, ETR
are displayed for the RLCs of adapted leaves)

E, and

max >



884 J. Lake Sci. (#:64F%) ,2014,26(6)

T—FRINWOCEBE I SE(FR 2) . SEBRBI Bt Ze b o ZEKIR 0.6 m A A K, 1.3 m AbfR/)N, H A
BE(P<0.05) ;i KM TAL8H AR ETR,, 11 0.6 m 4bf#) 22. 904 wmol photons/(m® - s) $2 =5 5] 2.0 m LAY
34.034 pwmol photons/(m’ -+ s) (48.5% ) , § Ml [EI AL 38 (P <0.05) ; ¥ H E 485 7 50.7% (P <0.05),
M E,BAEAK (P >0.05) . X BEHKEENE o w0 7 100G R LM 7 XEHOGRE I R I RCR.
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Tab. 2 Parameter values of rapid light curves of Vallisneria natans in three water depth treatments

SR 0.6 m 1.3m 2.0m
a 0.353 £0.041* 0.283 +0.030" 0.344 £0.021°

0.029 +0.006"
34.034 +1.352°
99.023 +4.635"

341.033 +16.174*

0.026 +0.003*
27.271 £1.788"
97.834 +17.903°

330.729 +52.206°

0.003 +0.001"
22.904 +1.749¢
65.718 £10.759"

334.624 +£29.457°

ETR,,../ (wmol photons/(m? + s))
E/ (pmol/( m? - s))
E,/(pmol/(m* - s))
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Fig. 4 Varieties of leaf chlorophyll contents and the ratio of Chl. a and Chl. b, the ratio of Car and Chl. a
of Vallisneria natans under three water depth treatments
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