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AXHRETHR, pH, BENEERSIEANEN, £ CBERNET, MBS
BES5—gERNARBEEERAX. HENLHEAMEREN LA LA, EHEHRE
ERURR R RERT 30C N, FAEAMNTHEMRAEM. & pH (PH>10.0) TRREE
ZHHENEAERERER. & pH SHWERHNHREATEREWESEARAER,

KESEHEFRARHFERERKEPTEERCREER N, TAREROKEE
XmELd  TEANBNE pH THREX BB EEAERTESREERSERT,

XEA  KEEY,HELEAEMA MR TR

HE (Potamogeson crispus) RBTFHEWMIRFREN—HITAEY, &4 HH
EZBKEEYERZERFRAPATHEFERROER, BEEKRRE . LEER.
EFSPEKRERIC, 3 THERSRRCNER, BRAEEHRE, MYERBERE
BEESRCHERREY, BERb, EREAEUESIBEHERERN -1 EEER
%UOJO

RELR, EA—XE. KBRBHERANZAET (25—30°C), FHKKHEHTEERKE
AN ZAERE, FNEREEN, LREEFASBHENI T, HIIUEER
IHEFFECNNFR: HERET,RKAETERAE BERERELETEE/NE; &
BB /NE ST BB RE, ME—ERARFERERBDHEKET, HERE RS
AT RERENEERGE AR EET SR THNER, ROMET LAESEHFIEE
S Ve R E N,

OB 5 Uik

L BESHE Avgsta(aBERERME, BAP), FMATRRERIDET EAE
B, B RRET RO FEIE RIAE N MIRE . A oH i, AL RE (LI-188B
&, EEPR)RUEZHAAEL TN pH, BEEOIEEE. 2RRRAEE, BE&
XA T# BB, /MR FAEE, BE L7 B aRREKE Bk .

2. R EAREBRANNE AR, EE-BNFHEEMRBEA TR

* AT EHBAKRSHEERES R,

SMETTRAOEA XIE SR BR RIS AR o 48 B T MR e 2 R B — SF BB,
1989 £ 1 B 10 BIE
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250 ml BRI SERBM T, MAZSESEHERK (pH 24 7.5, NH-N = 0.7 ppm,
PO,-P > 0.1 ppm, FIHEALE CO), FHTESH.HELH MR, MEE, A
O, #EENEE,. SETEENEREREET AMREFBOME L, XHR . &—
ERETHET—ENENEAGE, ARBENEABIEEERTERETNEEE, R
BHERARE R TELEFEE, RE M2 ARG AE, XM IERE
ZHE—FERBRT, 8B ATNENEEBEE, XERARRERENS T EERHT
JRRBE A BN T G0, 4K T 45 1k B 2 R S O B R HENT .

FRER G A RE T AE S RRE . B, 5L TR AR B0 E,
BLER Y HIER HEENERDRNERER, MEROBELRBRTRE, ME—
KEAHBEROLE, BHATTEL=ZRHEENM, _

BFANEAMESRNE, RAB. AREEY:. EXRBEANER, EBER. EE—
HIOFBEFI RS, B 250m]l BEE AHY, BRAESBSOHK, BHE LR S
L, MERETEEXAREARES, WEERNNERSE, 6b FRABREERNERNG
BEER, EMAE, SR 15 min 76580 ERE BB THOACTF LI E X R, W
FHME

3. pH, RABEXNARXSERAERNOER RAR.BREEE. EXEEN
HRER, EBEREB —SRFH B ETA, B 250 ml B, AT, EARE pH (A
NaHCO;, NaOH } HCl i) RFEKE. B & . WS T A, BHE LRI
HEME, ERERTEHARAKED ., 2RKEBARAR KA KATEE; HABRX
TR, AEHMERTEE R, X#,8—NR BREE—EN oH, XK. &
BETHITREER NELERBERMTABEERE, BB ARATRH-HEE,E7 T
RERFHHEAEAERNEREE,

ZR 5

LEARNEHER

ERRRESM T, MEENNELRME . RARE FTOREEE ) 5H
HHrEE () NREERDT:

4oC . = 0.00463x — 0.919 (n =13 r =10.972) (B 1, A)

15C: y = 0.00426x — 1.997 (n =11 r = 0.922) (| 1, B)

25°C: y = 0.00334x — 2.64 (n =9 r =0.965) (1, C)

B R BRI 4°C &0 TR 5 22 /525 198 Ix; 15°C T2 468 1x; 25°C T3
790 Ixo R FED, HEREIMEARBENT ST LT, EHEET — B AR KE”EY
(32_3201x)[230

SHMVE 22°C KU THUELERNE 1, KELREE () SHESEEE O)
EAF B

y = —L17318 4+ 0.0219168x — 1.00679 X 10 5xtev... : (1)

BT RS 22°C FRINAMEAY 54.91 wE « m™? - s (CEARE AR R = 0.872088,

"qh:‘
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Tab. 1 Relation between net oxygen production of P crispus and intensity of light at .22°C
R R E . : - ) o
Light intensity 1665 (1000 547 279 141 77 752 367 164 67 28 48
pE . m=%. 57! .
e E
Net oxygen production |10.70(11.46|11.76| 5.64 | 6.12 | 4.71 [10.29| 9.84 | 8.90 | 1.62 [—0.99(—0.47
mg.1"1. g! 1 :
®2 IR Eitﬂﬁmﬂﬂﬁilﬁﬂz ‘
Tab. 2 Vertical changes in mtensny of light in areas with cense vegetation and
areas w1thou[ vegetatlon
EEE‘;Weather ‘ KR (Cf!l) .
Depth) x| 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | i50
REO® .
961 131 33 32 25 25 23 22 13 10
HERLEE [P0 3 . Co
Light intensity with . -
vegetation HE®| 30 | 25 | 13 | 10| 9 7 7 6| 4 3 2
9 948 680 352 275 216 124 117 93
| reERmE BE®| 1040 | 982
‘Light intensity without
vegetation RE®| 128 | 91 | 65 | 54| 4 36 | 24 | 21 ] 17 14 | 13
|
@ Intensity of light; @ Sunny day; ® Cloudy day
~ 038
W -
= 06 - ¢
£ o | /'/%M\
E W %
£ 02 12 y
3 2 10.0- .
g 0 3 A v % S 80l /
< X g 8.0 K
Ha—o.z 1ooL) -
i3 T . g 449}
508 ‘ ?"°2.0 i
< -08 &2 s _
= 2 | 5 10 15 0
(x10°1%)

Bl ERESEHESRELDESE R

" Fig. 1

Linear regression equation between
intensity of light and net oxygen production

of P. crispus

IR E § = 2.6445

4)o

crispus in 15°C

W) IR AR T 7 O AR R RS 0 0 6 ) A R

cm BERKE T, 2m &6 BEEY 316 k™,

B2 WEE15C FTHLREESeRLRMNE

Fig. 2 Relation between intensity of
Light and oxygen production by P,

BN, L 11:30 B, 25 60
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MEREEES, HBEEATOT™E, CEWEX2850g/m’ i, BRA25cm LIFHE
BT HAZAUTHIRERERERGE 2)o HURKALT AR THOERS SHEED
70% Ll ko Westlake #5HI"; 7ERBRKEMID, M B &4 B2 RAMRE . KEZY
HKRH, HEH T LM%, BEEERTE

2. HERRRTR

ST ARED S EHREERENERNA AL EEEL AL AERR 22
£ 15°C &M TFHAE SR mE 2, BERELHEEBE () SHESRPE () XA
A

y = —0.893711 + 2.0718 X 107%x — 6.40554 X 10 %2 -+« .+ )

KR 15°C RpBEAIAS 15,823 Ixo (BRI R =0.973836 IR
% § = 1.50688)

BHRE (1) KB 22°C WHAEWRAAN 1088 4E«m™ «s7' (ABHT 70.1 X 10?
Ix), JbLHRERKEBEBERIZE 1600 uE » m™?« s70 EHF(HEYT 1045 X 10°1x), EE
SHEHEREMFE, BEKENEEH FEBRCERT, XEERAZEY, MNR3AE
B, KRBEEEERMN/NTKT 80 cm 4,

x3 ENEFRARETHSR*RR(TFN)

Tab, 3 Net oxygen production of P, ¢rispus under different intensities of light
(under fields conditions)

ABE (em) ok
ater | 40 80 120 160 200 | 230
Depth em surface
. et . g~1
fffgf-f;ﬁe g&l‘ght‘?‘mnzitg © ] 1665 | 1200 | s47 | 279 141 77 48
. _1- -1
Nﬁﬁfrgﬂfiéoxyggcg 11.82 | 11.94 | 14.1 | 7.62 | 6.66 | 4.71 | —0.47

3. pH HERXE{FRANHES

EAUHMEREKE EWEEEKRN, BAUNESERLERERBEER—E 5
ENE pH KE. EMEBFRENERERKEF, RAKE pH BEFIX 1050, BRAHE
15cm BER/KEEXRAHF 10h pH KT 10.0(3% 4)

HERUKER pH BEBRRT AKEHENESD. XRBFUREENEDE, NE
5 Al EH, HE A EERAIKEK, oH 28R KA E ek h ez £ —& ALK,
T-HT, pH FEMEREEYWEKIGAEA,

HERKEE pH RO I, KRBT AKHRZEEE., BEFANTIBE. M
FZ4hAEIEH: B5:30,pH H 8IS WREKT. CO, AL BTLIBERN 035%;
HCO; 5 77%; CO; X 11.6%, ZEHh4 12:00, pH T34 10.36 B, CO, AR 55
TAHLBKIREY 0.006% ; HCO; (5 24.7%; CO7 5 44.3%, WEAR C #E¥, CO, 3MEA
#& (4 50—100 ppm), EEFAWFEE CO,, EES HCO; K, R FI B
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x4 MEEMEE.ERK pH, HCO;, CO} REmit St
Tab. 4 Diurnal changes in pH HCO5 and COj5 at the surface and bottom in the areas
with dense vegetation

KE . B4 Time
HH Water layer 5:30 | 9:00 |12:00 | 16:00 | 20:00| 5:30
Item h
su,ﬁc’%@ 8.90 | 9.39 | 10.36 | 10.32 | 10.08| 8.96
pH
Bﬁ?‘m@ 8.80 | 8.90 | 8.72 | 8.85 | 8.89 | s8.70
#2O0 1.70 | 1.14 | ©.568 | 0.637 | 0.60 | 1.77
HCO7;
mmol/L
BER® 1.9t | 1.45 | 1.88 | 1.93 | 1.87 | 1.92 ,
#EO 0.24 | 0.572 | 1.02 | 1.02 | 0.928 | 0.268
cor
mmol /L
rER® 0.179 | 0.212{ 0.194| 0.185 | 0.129 [ 0.185
. E =AY 18.0 | 18.2 | 27.0 | 29.3 | 25.0 | 19.8
KiEc
Temperature
BEE® 17.2 | 17.3 | 7.9 | 17.4 | 17,9 | 176

5 FEEMEHAEMTE AIK, T. H kEpEw
Tab. 5 Changes in pH in water bodies of various degrees of alkalinity and hardaess
in relation to biomass P, crispus o

\ﬁﬁi((?)* pH N\ EE® ,
Ha® ~_ 1 2 3 4 5 6 7
1.3562 8.15 | 8.04 | 8.21 8.02 | 7.88 | 8.01 | 8.10
Mix pH
Initial pH 2.7124 8.13 | 8.05 | 8.27 | 8.02 | 7.96 | 8.05 | 8.0%
4.0686 8.18 | 8.16 | 8.29 | s8.06 | 8.05 | 8.06 | 8.11
1.3562 10,09 | 9.64 | 9.93 | 9.30 | 9.01 | 8.95 | 8.94
pH BR 9,
Maximum pH 2.7124 10.53 | 10.30 { 10.39 | 10.13 | 9.92 | 9.82 { -9.71
4.0686 10.61 | 10.45 | 10.72 | 10.48 | 10.48 {10.32 | 10.04
1.3562 1.94 | 1.60 1.72 | 1.28 | 1.13 | 0.94 | o0.84
pH EFAfE ,
lacrease pH 2.7124 2.40 | 2.25 | 2.12 | 2.11 | 2.01 1.77 1.62.
4.0686 2.43 | 2.29 | 2.43 | 2.42 | 2.43 | 2.26 | 1.93
ALK (mmol/L) 0.99 2.16 2.98 4.34 5.31 6.69 7.47
T. H (mmol/L) 1.30 | 2.78 | 2.15 3.74 | 572 | 4.45 | 4.48

* 500ml KBy EE weight of potamogeton crispus per 500ml water
@ Item; @ Weight of P. crispus; Ordinal number

HCO;, ERGEHEERIA HCOM™, hbw L, HERKikd, EEBRETHER pH,
FEEETRANLABRER GRS, MW THENLAERY ME 6 hAlFH
pH M 7.80—11.22, ME LR KK oH W LT MK, pH 8.31 IWA~HEE pH
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Tab. 6 Average net oxygen production rate of P. crispus at different pH values

pH 7.80 8.31 8.99 9.45 9.49 10.09

e |
Net oxygen 2.74 2.54 2.32 1.91 1.89 1.51 1.06 .| 1.03 0.23 0.03
production rate

10.46 10.60 11.10 11.22

4. BELE pH, %Eﬁ\iﬂiﬂ’ﬂmﬁﬁmﬁﬁiﬁﬁfﬁﬁﬂﬂ’aﬁlﬁ]

HE—EXHE, oH T,RELE 15—30°C i, HE RS K = LR E E A _ BT ms in
(& 7)o BE 15—20°C i, AE BB MMM 20-30°C i, JStAERERENE
18;30—35C W PRI R R QR T, E—E oH, BE T, BEERNSAEHAT
HEE, MK 79K H, B WARH,S oH MEBRLRREDEIER, EHERSE
WEETHR; & pH, SRSBEICR=Z2HEEN, BEEENEEERTHEGE, 1B
) R FIRERNEAEREMNIEFEY: & pH +3BXR>E pHAEER+5
&>/ pHAER,

- BT FEAERGTHEHERFSHE-EEE

Tab. 7 Average net oxygen production rate of Potamogeton crispus under difference conditions

@ | ,
number B c | b E F G H I b
T |

pH 7.92 | 7.92 8.12 8.12 7.88 8.01 10.31 | 10.31 10.31 10.31

ARE .
Light in:ensity 1400 [170—350/170—350| 1400 1400 71400 [170—350| 1400 1400 (170—350
pE . m™?, 57!

- BEC
Temperature 20 20 30 30 15 35 20 20 30 30

fff’?ff_’;ﬁﬁ? 2.46 | 2.50 | 2.62 | 2.58 | 2.14 | 0.17 | 1.27 | 1.08 | 1.26 | 1.42

@ experiment condition; @ Net oxygen production rate on an average

B,E oH 5BEREE oH, BXK. SEOHEEFANEEAERENE
Ko REIH S5 A FHRBEEFH (6 Arhty—7 Ada), B 4.5 A, HEWAK
BRETFXMIER

BFAMEMFE: WER KD, ERE Y, AMAIERES, B Bk T R A6k
S, EMEEEY, KARCREEEL AR, HAMLEEY 25 om EH, EHEE
g%, ALK, T +H % 2.1 mmol/L ZEAKHRKDE,BRAH 15cm BKKE. 6
F4575 10h, pH {RE7E 10.0 Pl b, ‘

R FEH: ELHESEAKENKEEERUET 300C), A &HEE, AHTFHES
HRAVER: S oH FHTHT HE. RUAENENLRE, WHEMAEREmR
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Ko BREM, GEERARKEG, KRB W& SRR R RS 7= 46 HH, ﬁﬂj‘§
& oH, SEJEHE®E pH. BEXHE.BEWHFEMER, HECAFEAEERZH, F.TEN
HEERR, RE MR ERE M =B h /RS B Re, E—KHLH 70% 1
BRI B I R A DL AR 1%, R MURTISE B R e B aT I, BBESHEF
BT BESeAME R BT S R E BEE AT IURF E, & BAREROKEEL, B,
TREAIEOM CO, RZMBAER, FREZHRKKPEENIL L,
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EFFECTS OF ECOLOGICAL FACTORS ON PHOTOSYNTHESIS
OF POTAMOGETON CRISPUS

Jin Songdi  Li Yonghan and Wang Yongli
(Dalian Fisherics College, 116024)

Abstract

This study investigated the effect of light intensity, pH and temperature on the photosyn-
thesis of Potamogeron crispus. At a given temperature, net oxygen production of P. crispus
was linear related to light intensity. Light compensation point increased with increased tem-
perature.

In the natural environment of P. crispus, below 30°C an increase in temperature enhan-
ced photosynthesis of P. crispus. At high pH (>10), shortage in carbon source had great
influence on the photosynthesis of P. ¢rispus. Combinations of high pH and strong light inten-
sity seriously affected photosynthesis.

High temperature and deficiency in nitrogen and phosphorus are not major cause for rhe
mortality of P, crispus. The combination of infavorable light conditions (inhibition by strong
light at surface and light deficiency at deeper depths) and shortage of inorganic carbon source
at high pH may have caused summer mortality of this species.

Key words Aquatic macrophytes, Potamogeton crispus, Photosynthesis, Light compensa-
tion point, Light saturation point



