EETUKHEY R R S KRR R

REE B ALK TR LR E F4F

THE MEASUREMENT OF PHOTOSYNTHETIC PARAMENTERS OF SUBMERSED MACROPHYTES WITH AIMS
TO EXPLORE THE PLANT DISTRIBUTION DEPTH IN ERHAI LAKE

DENG Jia-Yi, GAO Xiao—Yu, SHAN Hang, ZHANG Xiao—Lin, NI Le-Yi, CAO Te

TELR I View online: https:/doi.org/10.7541/2023.2022.0210

LT R RGN HAN SO

Articles you may be interested in

TR IS TR LA UK R A AR K 5
GROWTH OF SEVEN SUBMERSED MACROPHYTES CULTURED ON FIVE SEDIMENT MIXTURES FROM THE LAKE ERHAI
IKAEAEW)PFAR. 2017, 41(2): 428-436  hitps://doi.org/10.7541/2017.53

5 WS W LA AR 0 A ks Joy S G S /KRB N 9 5
DISTRIBUTION OF SUBMERGED PLANTS AND ITS RELATIONSHIP WITH ENVIRONMENTAL FACTORS IN GAOYOU
LAKE

IKAAEW)244R. 2019, 43(2): 423-430  hitps:/doi.org/10.7541/2019.052

TRV T R E I ) ik B 53 A

SPECIES COMPOSITION AND DISTRIBUTION OF FLOATING MAT IN LAKE ERHAI
IKAEAE WA 2020, 44(1): 222-230  https://doi.org/10.7541/2020.026

FETIK T IR RN P 3 A s UK RE IR A2 DX LA 80 A 151

INTEGRATING UNDERWATER LIGHT CONDITION AND SEED BANK TO INDICATE SUBMERSED MACROPHYTE
RESTORATION ZONE: LAKE JINHU AS A CASE

IKAEAEW2AR. 2020, 44(5): 1111-1118  https:/doi.org/10.7541/2020.129

TH I K AR 1 7K A A U A A5

ECOLOGICAL RISK ASSESSMENT OF MICROCYSTIS BLOOMS IN ERHAI LAKE
IKAEAEW)PAR. 2018, 42(5): 1066-1074  https:/doi.org/10.7541/2018.131

U TR AR A V5 AR A XU R R R A 2R A R

EFFECTS OF PREPARATION AND PRESERVATION OF HERBARIUM SPECIMENS ON STABLE ISOTOPES OF SUBMERGED
MACROPHYTES

IKAEAEW2AR. 2019, 43(3): 589-594  https://doi.org/10.7541/2019.071

PSR


http://ssswxb.ihb.ac.cn/article/doi/10.7541/2023.2022.0210
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2023.2022.0210
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2017.53
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.052
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.026
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.129
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2018.131
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.071

F4T1EFETH
2023 4 7 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA Jul., 2023

Vol. 47, No. 7

doi: 10.7541/2023.2022.0210

HIETKEYIR SRS 2 KRR KR

2 2 1,2
P 37 7k

o 3 1,2 =, 1 ey 1%
mERE B U KEMKR RERE OF &

(1. E R B K AW TR, B 430072; 2. ERLARBE K22, A5 100049; 3. 3T 5 BHAE ISR, S 224300)

FEE: W UK GRS H A KR I G &R, i BB BE (Hydrilla verticillata) 5% (Vallisneria na-
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VAT s AT RE A R HAE K AFRIR AR 32—, ot
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AHIE T 128 BOEHE 1S A UK, 70 & sF9JRE,
AAE K EERL P RIE(H. verticillata) 75 %.(V. natans)-
K25 B (Egeria densa)FV KK i (Najas marina); 11
SERHATLA IR T 2% (Potamogeton maackianus) 6
AR 7 3% (Potamogeton lucens) % MR T3¢ (Pota-
mogeton perfoliatus)~ 1M R3¢ (Potamogeton in-
tortusifolius)~ /NIRT-3&(Potamogeton pusillus)~ H.
RUR T3¢ (Potamogeton acutifolius) 77 R T3¢
(Potamogeton wrightii)F1 B 14 IR T 3Z(Stuckenia pec-
tinata); ¥R E #E(Chara vulgaris); /N — Al R}
IR INE (M. spicatum); 433 RHP) & FEE(C.
demersum).
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202146 H 7E W R 15 B 139 56 Rl 5%
FEATRAE SO 0.5 miR 2O TEYIREE, &
KA S A KR 22 £90.5 m, KK N8R E LR CR
FETIR 90.2 m*)RAE UK, FEASTHE 5 K
EINFETT, B R AL B AR F A SR X 43 HF & o)
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Sk, TR 91T VR AR VUK AR Y, RAE 2
TR R . ZE AN e SRR, R4 3 A AR 3 T
BAEWIINaHCOIE I JEAL 7K F1 (K H1NaHC O
2450 mmol/L), B+ M85 25 °C I H I 32 |
SRR S b AIE N 120 R F A R AT
W 3 % K FH 9UFH 48, FE MY (Hansatech Instruments, Chro-
lolab-3, UK)JE . IM5E AT, {811 25 88 T /K it pk
I 2 16 B 25 40, 30k BT o 4 €00 At e P 1 AT U,
W AR [ 547 7K F GF/CliE(Middlesex, UK., 1.2 um-
per diameter)id JiE, f# il A HL(SUNSUN, YT—
302) 1A P85 B R ALK BN MIE RS, 5 E
BRI N25C, WEE B IAL0 mL7E AR 7K
(IR % NG S & 5N 6.4—7.04 mg/L), HH A
RN 5 5, S REAT HEG AL B, W0 5E - f R
R ME FHKCO4—Smin. EISE SE R, IR
Z IS mLNaHCO5 % R (S5 B 2 A R e 24K
f£ 850 mmol/L), & B N10. 20, 40, 80,
160, 320. 6401850 pE/(m’-s)FL8/N G REHREFE, 4T
TEGIR (eI e IR, 85 LH36/2R), VAR fr {52
T IE X YR, AR 15 B 6 R 32 16 n o't B
SERPE, ME R HO6 S A, BEAO6REER I
5E I 8] J94—5min, FTA 't HE A ol 2 el e i i %
Oxy-Lab#7 il & 58 i, WIS I 28 M8 G 52 5E 42
FEAE 35 ] ) s N2 2 P 56 Bl o
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BET [WE/(m’-s)] 1] A AR 26 7 56 22 1T LU 0L 28 1F 1)
J7 FEHIR o

P=Pyxtanh(axI/Py)
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M A E TR A
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o ISHUUKHMB A AR, PR, Sk

2
18 F
16
14 F
12 F

10
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Fig. 1 Photosynthetic light-response (P-I) curves of 15 common submerged macrophytes
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T, K28 B A B R B KO A E %£13.0 pmol
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O,/(g DW-h); w5 FL B A S AIKHE FFIRIE 22, 0.3 pmol
0,/(g DW-h); /MRF3 . BRRIEF3. MTHR¥
¥ EfaiE, MR, BEE. MOAIR T
KEE, BUTIRT72E. SRR, RIEM AR
T [ G W 33 2 7E0.8—1.5 pmol O,/(g DW-h), %
a2 F N 3).
22 15MERKEMEAMER, KIBMASRESH

1S KFE PR A 56 B 2 6.3—63.8 ME/
(m’-s)o 1SFHUTAREA I RME ST LA K. s
=3 X Al 4), G RME fUX TR] 944.8—63.8 WE/
(m’s), 4% % IR F32[63.8 pE/(m”s)]. BURITE
BE[51.0 uE/(m”s)]« /MR T3E[50.3 pE/(m’s)]« 17
AR ¥ 32[46.7 pE/(m’-s) R E 5 B 132 [44.8 nE/
mf@”ﬂj%ﬁﬁ¥%ﬁﬁmmﬁ%WﬁF%%
FME £ X 0] 425.7—33.4 pE/(m’-s), 4> 1 3[33.4 pE/
(m’s)]. IR TF-32[28.9 uE/A(m™s)]« #EHE[26.7 uE/
(m’s)]s KIKHEE[26.6 pE/(m’-s) FIFHIHHRT-32[25.7 pE/
(m’-s)]; &AM 15 X 17 96.3—18.3 uE/(m’ ), 4
FE R T 3%[18.3 uE/(m°-s)]. H#E[17.3 nuE/
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Fig. 2 The maximum net photosynthetic rate of 15 common sub-
merged macrophytes
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(m”s) | FIF5 26,3 pE/(m”s)], Herfr, 7 2 HAT B
HAME R

1SMPUTKFE PG LT S5 AT 7E55.6—441.5 pE/
(m”+s) X (8] A, 15 R R4 1 5 M A0 A5 AT DA o
HIHE R XK S), Bk 7555 IR 12 7E
YUK b BA G 5, 4351 9441.5 uE/(m*s)
F1364.7 uE/(m’-s); FLH 1R IR A6 R 5 4
v 7E H SR AN A X A P, BT 100—300 wE/(m’-s), X
[E) P BT &0 i ) S A R s 22 e AN K, X [a) Y B R
INRILA: FEIR IR > 50 P> K IR >4 >
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Fig. 3 Dark respiration rate of 15 common submerged macrophytes
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Fig. 5 Light saturation point of 15 common submerged macrophytes
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Fig. 6 Cluster analysis of 15 common submerged macrophytes
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FHE(E T 7d).
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B T8RRI WP IR 3 HA Wk 22 S 1 (2) 7
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Al 2R E A
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BRI — 5 T, R A B A A IR 2R 3 AR A AR AR, B TSR
B UK M G A T8 2 5 M P 2 A B S MR U
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oA 20 R A A B 4 K /b LA AR T
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Fig. 7 Relationship between photosynthetic characteristics and distribution depth of 15 submerged macrophytes
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Tab. 1 Comparison of photosynthetic parameters of submerged macrophytes

Fe#MZ S5 Light eI S Light  Y6& 42 The maximum net ISP 33 % Dark

Yy # Species compensatig)n point saturatiog point photosynthetic rate respiration rate o
[E/(m’s)] [ME/(m’*s)] [mol Oy/(g DW-h)] [umol O,/(g DW-h)]

SEH. verticillata 17.3 97.1 6.8 1.2 0.07
W'Y natans’ 6.3 55.6 2.8 0.3 0.05
IKZEHE. densd’ 13.7 186.0 13.0 1.0 0.07
Y IR T3P, maackianus™ 28.9 2135 8.5 12 0.04
JEH IR T3EP. lucens 16.2 149.8 75 0.8 0.05
F T3P, perfoliatus’ 63.8 364.7 10.9 1.9 0.03
HLTIR T-35P. intortusifolius’ 257 202.0 10.1 1.3 0.05
BYIHR T3S, pectinata’ 44.8 4415 8.8 0.9 0.02
NIETSEP. pusillus” 50.3 214.7 6.4 1.5 0.03
8 BIRT3EP. acutifolius” 18.3 226.0 18.1 15 0.08
P BR T3P, wrightii 46.7 206.7 6.2 1.4 0.03
WEC. vulgaris 26.7 242.0 73 0.8 0.03
KIKBEN. marind’ 26.6 239.7 72 0.8 0.03
BORINZBEM. spicatum’ 51.0 261.8 10.5 2.0 0.04
& AFEC. demersum’ 33.4 2333 9.3 1.3 0.04
SHEH. verticillata™ 28.9 10.09 2.85

INZHEEM. spicatum™ 21.6 9.65 6.73

S BC. demersum™ 20.5 257 1.07

IRRHEM. spicatum™ 275 14.84 1.78

GmEC. demersum'™ 24.4 16.56 1.23

g et 20 14.41 0.54

SHEH. verticillata™ 15.8 16.43 3.06

W'Y, natans'™” 9.4 8.79 0.85

JHELP. crispus 4°C B2 3.51

f L5 CH 7.164

HEi0CH 10.44

WY natans 4°CP7 1.044

T 5Ct 1.91

0 5.11

wE301C 7.61

IR M. spicatum 4°C° 4.19

PR #15CH 7.63

IR #E20°CH 11.84

LA FEC. demersum 4°CH 6.75

Grfaig1sC 12.13

4320 C™ 20.66

S mEz0Cct? 32.44

KIKBEN. marina 4°C° 3.58

KkmsCt? 6.21

KkpE1sCt 6.21

KpE20C™ 8.208

P IRF3EP. wrightii 6.12 1.94

iR T3 9.33 2.24

PR T3P, maackianus 6.42 22

Tk R 3 6.42 2.11
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g1
JEAME A Light FeAAN A Light £ 3 % The maximum net -0 %R Dark
Y Species compensation point  saturation point photosynthetic rate respiration rate a
[nE/(m”-s)] [HE/(m”s)] [nmol O,/(g DW-h)] [pmol Oy/(g DW-h)]
FORINRIEM. spicatum™ 3.2 3.4
BRI 3 5.05 1.49
JHEP, crispus[zl 4.04 1.59
DT 3.92 135
WIEH verticillata” 2.85 0.95
! 0.91 0.95
Lt FEEC. demersum” 1.36 1.31
Kk 230 0.70
LY. natans” 2.00 0.63
il 273 0.82
U IR 1328, pectinata™” 6.99 3.86
W verticillata"" 93.15
Lt EEC. demersum'” 1.74
MR M. spicatum'” 23.5
SR TSEP. perfoliatus” 2.1 123 450 57.81
IR HEM. spicatum!” 34.5 134 290.63 53.12
LMY, americana” 30.4 178.8 343.75 53.13
FORINRIEM. spicatum™ 36.8
RIFIRF32P. gramineus™ 21.9
FI2X IR T-32P. praelongus™ 12.7
EWME RV, americand™ 9.9
E. canadensis™” 11.9
P. amplifbliusm] 12.4
P. robbinsii™ 20

T A SO L B SR

Note: * reprents the value measured in this study; " reprents the reference value

TR 73 S RARIUE B Ko, 5 BEHTHT TS R
— 2.
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THE MEASUREMENT OF PHOTOSYNTHETIC PARAMENTERS OF
SUBMERSED MACROPHYTES WITH AIMS TO EXPLORE THE
PLANT DISTRIBUTION DEPTH IN ERHAI LAKE

DENG Jia-Yi"’, GAO Xiao-Yu’, SHAN Hang"?, ZHANG Xiao-Lin', NI Le-Yi' and CAO Te'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. University of Chinese Academy of Sciences,
Beijing 10049, China; 3. Ecological Environment Bureau of Sheyang, Yancheng, 224300, China)

Abstract: Photosynthesis is vital physiological process producing carbohydrate for the growth and distribution of sub-
mersed macrophytes, and thus may closely relate to the plant distribution depth. To clarify the differences of photosyn-
thetic parameters and their relevance to the colonization depths of submersed macrophytes, we measured the light com-
pensation and saturation points, photosynthetic rate and dark respiration of 15 submerged macrophytes, using a liquid-
phase oxygen electrode, and investigated the plants distribution depth in Erhai Lake, China. The results showed that the
photosynthetic rate ranged from 2.8 to 18.1 umol O,/(g DW-h), the dark respiration rate ranged from 0.3 to 2.0 umol
0O,/(g DW-h), the light compensation point ranged from 6.3 to18.1 uE/(mz-s), the light saturation point ranged from
55.6 to 441.5 uE/(mz-s). The plants had significant differences in the photosynthetic parameters. Based on a field sur-
vey of the plant distribution depth, the light compensation and saturation points of the submerged macrophytes were
negatively correlated with their distribution depths. V. natans had the lowest light compensation and saturation points,
and were more suitable to grow in deeper water where the experienced low light stress, and thus V. natans could be
taken as a pioneer species for the restoration of submerged macrophytes in eutrophic lakes.

Key words: Photosynthesis; Light saturation point; Light compensation point; Distribution depth; Erhai Lake; Sub-
mersed macrophytes
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