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Effects of water transparency on Potamogeton crispus growth and its dynamic
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Abstract: The experiments of Potamogeton crispus growth under different water transparencies were conducted in lab
condition. The results showed that this submerged plant cannot be survived on low water transparency when Secchi depth
was less than 12cm. The growth of Potamogeton crispus was significantly inhibited under the transparency of 15cm,
compared to those under the transparencies of 20cm, 35cm, and 70cm ( comparison group) on biomass basis. The
regression analysis confirmed that the plant’s growth patterns all fit a logistic curve. The logistic model was then applied to
describe the growth regularity, estimating growth parameters under different water transparencies. The simulation indicated

that the water transparency has significant effect on intrinsic rate of natural increase r_, while less effect on environmental

m?

capacity k. Based on the above results, the dynamic growth model with parameters of water depth and transparency was

finally developed to predict the dynamic process of Potamogeton crispus growth under the external factors.
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MMTTKAEY)AE KPS E F ARG KR VA EFRKTEE, RE—EEEEIRERE T
A KA T T T AP TAEY ) BRgs A, SR IR X K AR T SR ) MO 7 R AR K YR,
THBAR A7 B B Rt UK AE R B s B 7 . FRER YL T r — Wi, A FEEE KL, K&
TRV AR RBOK S B BEAS, LRSS, UKD KAEESREHE —, R, £ IR M ATV RK (&
TUKAEY AR R E HEMPIREEERS . Bk, PR B TR T 5] & w7 K A K AR Y 0 5 , X 4 3 4
RIKERRGE —E N8 FIER . A< 3G 78 3250 % B 5% i FE R T /K AR P T B AE U8 VD BV e /K AR AN [7] 338
BEE T A RAB B0, K A% B BE XS T B A K 8 B RE DG R, R FE IR Al B sr T A K M3l ) 221
RY, N PSR AT 0 4 P B AR K AR 1 A AR AE DL RSO B TEIR R VR VD BY T b /K {433 B BE X IT K
HYWARK KT BR8P K AR IR EE BT g PR it — e AR AR R S %

1 #HRE5HE
1.1 HEY5IF

S i FH BT A 2 g AR B DTS K27 A S 91 [X.(33°36. 9N 120°28. 5'E ) RAEF BN 454 2, K/
FERL, ZFK29(2.5 £0.3) em,, KA FFAAET/NES, B4 10 4, 25 8em, B 15em, 2 e -, -
TN.TP (A P,0,F75) 4+ %1% 0. 194.0. 514 mg/g, Cu.Zn.Pb. Cr F1 Cd 433 J7 22. 062.55. 917.12. 034,
34.892pg/g F12.808 png/g. /NEETLEAE(D 0.52m x0.7m) i,

1.2 JRUPEIEMR KA %

IRV R B K TLARVLEL (32°23.2N7,119°45. 1'E) , F{L4&2 100wm §ii B 7K YE i3 i 45 100um LA LR,
IEWEE 2h J5 , 1% ERESTERAEN L5 IRV B MUK R, BCE 10 ~200NTU (1 EE A7) TR VDY (B
10NTU Jy—/MBEE) , F 3% E HACH /A 5] f) 2100P 3t B (S0 5 K (ARt B s B , SR P AL Tkl e B IR U &
&, 5K BT BIE T, BB EHFRE: Y= -0.00172° +1. 8305x( R* =0. 982,n =20) , R4 B W)
7K Ak BE TSR U VD B, KA b BE R R B R Ve VD MR BE
1.3 LB

SCES T E] 2 2005 4F 10 A IS 2 2006 45 3 A Hf) . SEEb s RS BRI AR K VLI AR B E
HiP &, RAEZZEEIEARSRRPER S, EHRED S EYS. AR, BRI EBRA
S TIN5 S K A BE 43 292 30.60,90,120 \ 150NTU F1 180NTU, LIVR & YR 10 i 7K 44 g %of
MR, HER , SEH A RIKAAR M BE IR ZVE D + SNTU ; 8735 & Bk Uit , SRIFEAR /KR B, IR &S TR TP I
IKAR gt B B R IE 4 % EC 8000 e 7K 44 9 325 B B, 30,60 .90 120\ 150NTU 71 180NTU 7K {4 ) 75 BA B 4331
35.20.15.1210cm F1 8em, KA L5 2# B IUER] /) ZDS210 2Y fR B+ 8 /K TG IRGR EE

SLEF BARIREE DEHR AT 24T, 4031 F 58 10,20.30,40.,60,90 KA1 120 K BEHLGE HE B & LK (&
H AR AR B T, 45 3k BE BB AL 3% 3 AREAT I 2 , B 349 1H
2 #R5ite
2.1 B H R BT A

T B RN BB K AR R PR VK A P I RE B & o 3X 5 2005 4EZRBR 4N BT S RAE R

TUKAPAERRTUK A B REEIOR 2, TUKAEY) 6 & VE RIS Z B S BORNRBFEIE . ot i
Xof TH B A F R, 26 S SE I [B], R & SE I K AR Hh T AR TE B Lo R ILAETE 7K X BECRI % B BE
35.2015cm JRIP7KAA  JHELE 4.5 A BSL I A R Be AR K IFATE . TAEE B BE 4350k 12.10cm F 8cm
HIVETP K AR FESE 056 40 RETH BB T R RIFRBE IFE T IR ; FESE I 58 120 KRB, Y B R A7 17 3 4 A
1 50% \50% F130% , % 3 A AL RET X 3 MRV & BK R A0, L, FEAR SL G Ak 1
T, KRB E <12cm B, B FK T RBA R RBERELE ZMH, RALIEFE
2.2 BHIEXTEAY R

B 1 Ry S0 ) % /K A v BB AR A A B AR A B DL . NIRRT LA Y, S0 ) e HR /K A o8 B B2y
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35.20cm HPRIDAKEHFHFA RGO R 4 MAJE, BREWREXE T 3 ~Se/WRA A s FEEWE N 15em 1)
JerbK b, SEIG 30d B, T BELBR AR ) O A X BROK AR A B3 B B g 35 . 20em PR VbR P i —2 A2, 3R
FAVE SRR B A R TR T OGRS R R BRI T 32 21 T BB A4 il , (B T R A M BT REAR S — e B K
MFEZE B 12 .10em Hl 8em ¥ 3 FYE Y & Bk MR, L5 30d )5 , A AR AE R Z B T LB A, FE
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T, 7K A 375 BH B X L AR A R IRAR R, 7E 78 A BE AR /K A b, 7K TR D38 ) S R S I AR TH R DL S VR 2 B
FEE AR, TS THARRIAE K, S BRI B I RETER, Bk

6 —
—@— X8 Comparison 3% B Ji Water transparency 70cm
—o— & HH i Water transparency 35cm
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Fig.1 Effects of water transparency on Potamogeton crispus growth
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TSGRk AR AN E , IS R T RE RV BN IR B R B R 5 « A KETE ;0 R 5HIIR KA R
HIEE . ASCRAR (1) RERE R R AR, B £ SCHTHE R BRAEY & (/8K sk 8 SO AR M
FrREAVF T R KRBT E (o/#) o (1) NEZRLEATE Ny
f=1/(1/k+ (e*/k) < e™" (2)
W (2) AR 1 R RE B BE T R AR Y B B [BE 7 RS L, B AT 45 B[R] i B B2 T B AR K
ZHCEERER 2,

®1 HEEYBHEKHENEAE

Table 1 Regression equation of Potamogeton crispus biomass increase

. B (B 5 75 7 [P
Fh2 Species . . . .
Water transparency (em) Regression equation Correlation coefficient
JHLBL Potamogeton crispus 70 ( X} &) 70 ( Comparison ) Y=1/(1/5.188 +4. 802 x0.949") 0. 906
35 Y=1/(1/5.236 +7. 582 x0.937") 0.949
20 Y=1/(1/5.218 +9. 432 x0.939") 0.951
15 Y=1/(1/5.164 +7.955 x0.952") 0.919
*2 AREEHETHENERSH
Table 2 Potamogeton crispus growth parameter on different water transparency
. HEBERKE r, WEAWE k (g/ 1)
. B L - .
2 Species Sater tran ncy (em) Intrinsic rate of natural Environmental capacity &
aler fransparency L.¢ increase r,, (g/individual plant)
JHLBL Potamogeton crispus 70 ( X} &) 70 ( Comparison ) 0.052 5.188
35 0. 065 5.236
20 0.063 5.218
15 0.049 5.164

MFE2 ATLVEH, AFEFERRT , HEARAEY B EANREZUAR, Bk & (HEER—
AN 2 375 B R ), T3 B BE X T TR R A K B Y BB R I R o 7K R OB R AR A R R UK AR )
ARMWEZRRZ —, B EAVKIRNESERZa UK EY R EER . B, RIK G B B L R
MR, 0 T EAE K I N B KRBT, 15 KRS B B LU E S N B K EME B R R T

y =0.0005(h/SD)* =0.0107(h/SD)* +0. 041 (h/SD) +0. 0215
BizeBRXRAAR) ,BRHEEARNSIETEN:
f= 5.202
l1+e

a - (0.0005(h/SD)3 -0.0107(h/SD)2 +0.041(h/SD) +0.0215) - ¢ (3)

K, b KB (em) , SD A7KAABEHIEE (em) o RIRKIKRIZKIRZ BERT ZE K VEAT BB SFH R
ST A WAL , KA B BE I B 7K AP g UL PR B ) T PR AL S5 S i s AR T R A 3h 2878
o B, AT 8B FH 7K 3 J AR LR I BEAR BRI S K IR ANE B BE , #5/K 3 A i W BEAR I AN K (3) ik
FTSEm RS, BV AR fE MK SRS R R AR A T T R S S R
4 it

(D EARLRFMAT , HRKAEWE <12cm W, 5 H TR T OCRA R MICEFE ; B 15em B,
HERARZE] T B2 A0 E ;B R R 20 35em B, R AGAT, W) TR R,

(2) NRIEWRE A T HE A AR RS G B i, R FE B 7 R A = A A KA,
GERARI Ak A B BE X R AR A 0 P B R R BOR, T B A K SRS A N G B

(B BE TKEMBERAE LESHENEERRNERLR, HFHRRRXMOA BB, #5327
75 B 7K TRANE B BE R 3 AT R A K Bl T SRR I R R U T R ) S S A K A
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