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Effects of suspended silts in waters on the growth and chlorophyll fluorescence characteristics
of Hydrilla verticillata. 11 Qiang' ° WANG Guo-xiang” > ' Jiangsu Key Laboratory of Environmen-
tal Change and Ecological Construction Nanjing 210097 China *College of Chemistry and Envi-
ronment Engineering Chongqing University of Arts and Sciences Yongchuan 402160  Chongqing

China °College of Geographical Science Nanjing Normal University Nanjing 210097  China .
-Chin. J. Appl. Ecol. 2009 20 10  2499-2505.

Abstract  Silt particles smaller than 100 pm in diameter were used to make the waters with a tur-
bidity of 30 NTU 60 NTU and 90 NTU. Hydrilla verticillata seedlings were planted in the turbid
waters and their branch length branch number and fresh mass were measured at definite periods
of time. In the meanwhile the leaf chlorophyll fluorescence parameters were determined in situ by
a submersible pulse-amplitude modulated PAM fluorometer Walz GmbH Effeltrich Germa-
ny . With the increase of water turbidity the branch number of the seedlings decreased remark-
ably biomass also decreased but branch length increased significantly. In turbid waters the
F . /F,, value decreased with time but was still higher than that in the control waters. Under the ac-
tinic light of 17 wmol- m™- s™' PPFD the effective quantum yield AF,'/F," of seedling
leaves on the 60th day in the waters with turbidity of 30 NTU 60 NTU and 90 NTU increased by
48.9% 36.8% and 17.2% P <0.01  and the relative electron transport rate rETR in-
creased by 56. 7% 42.2% and 21.4% P <0.01  respectively compared with those on the
30th day. However under the actinic light of 104 pmol- m™- s™' PPFD the AF,'/F." g

and rETR on the 60th day decreased significantly and the heat dissipation capability ¢y also re-
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duced evidently. All the results suggested that the H. wverticillata seedlings in turbid waters could

adapt to low light environment but their leaves were easy to be damaged under high light intensity.

Therefore it would be possible to introduce H. werticillata seedlings in shallow turbid waters.

Key words suspended silt Hydrilla verticillata ~ chlorophyll fluorescence characteristics.
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one-way ANO- 2
VA Tab.2 Changes in Hydrilla verticillataa’ s branch length of
tested groups mean = SD
LSD Experimental days d
Treatment 20 40 60
Control 17.9 +6. 2A 16.2 +7.2A 12.5 +7.3A
2 30 NTU 19.8 +8.8B 30.1+9.6B 26.3 +15.2B
60 NTU 25.7+12.4C  38.1x12.8C 34.2+16.4C
2.1 90 NTU 31.7+15.2C  44.7+16.4C  29.9 +20. I1C
1
P <0.01 60 NTU 90 NTU
40 d P <0.05
90 NTU
60 P >0.05
50 c¢m
2.2.3 3
0.01.
40
2.2
60
2.2.1 1 40
30 60 NTU 90 NTU
P <0.01
60
60
P <
0.01
30 60 NTU
2.2.2
90 NTU P <
5 30 0.01
' 90 NTU /
NTU 60NTU 90NTU
30 60 NTU P<0.01
08 - ¥ CK 2.3 F./F
0.7 -0~ 30NTU o
-5 60NTU F/F, PS I
—0- 90 NTU
16 2
F/F,
F/F,
0 ‘ 0.86
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0.83 B ma0d
7K % Water depth (cm) B B B B D60d
0.80
1 I, B 2 B
Fig.1 Changes in I/], of experimental waters n =5 . < 0-77 B
;: 0.74
1 0.71
Tab.1 Changes in Hydrilla verticillata’ s branch number of 0.68
tested groups mean +SD
0.65
Experimental days d . . L )
Treatment 20 40 60 *H# CK 30 NTU 60 NTU 90 NTU
Control 41 +2B 54 +2B 134 £3A it H Treatment
30 NTU 46 +1A 60 £2A 116 +4B 2 F/F
60 NTU 37 £2C 4l £3C 69 £6C Fig.2 Changes in F /F, of Hydrilla verticillata leaves in dif-
20 NTU 301D 3 x2D 822D ferent treatments mean +SD n =3 .
LSD P <0.01 Dif- LSD P <0.01

ferent capital letters in the same row meant significant difference at 0. 01

level according to LSD test. The same below.

Different capital letters in the same period meant significant difference at

0. 05 level according to LSD test. The same below.
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Tab.3 Changes in Hydrilla verticillata’ s fresh mass of tested groups mean = SD
30 NTU 60 NTU 90 NTU
Item Experimental Control
days d

20 1.51 0. 06A 2.31 +0.07B 2.39 £0.06C 2.48 +0.05C
Fresh mass per plant g 40 1.75 £0. 05A 4.58 £0.12B 4.33 £0.14B 4.10 +0. 13C

60 3.22 +0. 80A 7.72 +£0.23B 7.53 +0.29B 6.40 +0. 19C

60 1.27 £0. 05A 2.76 0. 08B 2.70 0. 08B 2.49 +0.08C
Fresh mass of stem per plant g

60 1.95 +0. 05A 4.96 +0. 16B 4.83 +0.21B 3.92 +0. 12C

Fresh mass of leaf per plant g
/ Fresh mass of 60 1.54 £0.07A 1.79 £0.01B 1.80 +0. 03B 1.58 £0. 03A
leaf / fresh mass of stem

LSD P <0.01 Different capital letters in the same line meant significant difference at 0. 01 level ac-
cording to LSD test.
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Fig.3 AF,//F," rETR g, and gy values of Hydrilla verticillata leaves in different actinic irradiance on the 30th day and the 60th
day mean £SD n=3
a 17 wmol- m~2- s"'PPED b 104 wmol- m~2- s~' PPED.
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