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Effects of different water depths and sediments on Potamogeton malaianus in Lake
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Abstract; The effects of different water depths and sediments on the growth of Potamogeton malaianus Miq. were studied
from Sept. 2006 to Sept. 2007 at Taihu Laboratory for Lake Ecosystem Research. Experiments were carried out with
Potamogeton malaianus in plastic pots from steel tubes placed on a concrete pond. Two types of sediments, mud and loess ;
and five water depths of 30, 60, 90, 120 cm and 150 c¢m were used in this experiment. The objective of the experiment was
to determine the best growth habitat of Potamogeton malaianus and provide scientific basis for ecological restoration of
submersed vegetation in Lake Taihu. The results show that water depth has a greater effect on the growth of Potamogeton

malaianus than sediment type. With increased water depth, the length, dry biomass, and tiller numbers significantly
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changed; however, these indices experienced no significant changes between the two sediment types ( mud and loess).
Potamogeton malaianus had a stronger adaptability within water temperatures ranging from 22 to 30C and grows best in water
depths ranging from 60 — 120 cm. In this range, plant length, relative growth rate (RGR) and dry biomass increased with
water depth. The tiller numbers produced by Potamogeton malaianus plants also increased with time at these depths. In
shallower or deeper water, the plant growth and reproduction may be limited due to many factors, such as light capacity or
dehydration. Vegetative growth ability of Potamogeton malaianus decreased while reproductive ability increased through the

whole winter.

Key Words: water depth; sediments; Lake Taihu; Potamogeton malaianus; experiments about suspending plastic basins
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Table 1 Content of TKN, TP and organic substance in different

£ AR F SRR R R SR L, IR sediment types
MK EI - RS, Bk B B EE | o(MEETEN) w(BRTP)  e(RILED)
THEL , FREHRES, KENEILRARABESE Sediment type (%) (%) (%)
¥RTEL, KRPENESERERELMNHEFZEZ (W I Mud 0.0645 0.0375 8.248
z1),HAREPFHANKEBERATS TEL, Bt Loess 0.054 0.028 3.638
AR IS TE K A R AR N 4.0 m(K) x4.0 m
(38) x2.0 m( &) K/KIBHLH HEAT, 3058 BT F Dok AR 7382 2006 429 A 5 HEE KM A TRERSHEEH K
HRM4H . KB AR B KRS,
1.2 {8t

2006 4£9 H 11 H¥EKIBHAE T 45185 A 48 AEH2 40 cm. B 20 em BBl | 3 5 40 5 B Ik 18
12, B IEBRAA S B TR IR 738, PRIIEAR—B DR 3¢, HERABAFHFEN R EHH 10 cm B4
WHEZN, B4 8 i, I EGIREK L LKA EHITH T . BHRE 10 cm FRNE R MBS EERR
b, BRI P A EE LY BE 50 em, RIS SEHYJE AR KA T ok AR SR AT R SR A IR0 2 TR B EE A
B IRRERE, T YRS RER SR, NLBEERNE LR 2 I M E KK R 30,90,
150,180,120 160 cm, T ARUEHHE W] £ I01% 4 DNEAEHTAT, BV ERIRREMK RS 32 B RR
T3, iR ER, FUKHZREABK, B 20K,
1.3 WETH

IR R FRAERBKH P E 44 J5 ,iR8 M 2006 429 A 15 HFFIRZE 2007 429 A 15 HEH, RENE
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27THSHIBBHSH2SHO6H12H7ALIHTAHI2HTA23H7H29H8H9H8A18H 9 A7
HA9 H15 B33 19 Ko MEREEBARRER MK, AR 1 mm BRI RN AR AR ICHN
FFIBEAMK, /DT 10 cm BAEKRAETBEEEZ N FN, NN FTHRATARRBUE 2 ~3 SREBK D
FRER T3¢, K #p e IR TR R iy [ 25 PO /O TR R M R B ZE AR AR R O K4, ZEHEAE Y 105 °C
AHEJE 80 CHt 24h ZIHE, BUL BREMA TR, W HEFETE, BOFE,
1.4 HdEits

BTN ES JKAEHE R, KB 180 cm B Z N DR B FEELIL TR SRR
K, A ZEM T B ML TR B L, 76 2007 427 AME LRI, Frbioh TRIFEERIER #, A
SCRR AR 30.,90,60,120 cm 1 150 em BRI AT 04T, FEX A FATHATE A P25, R A SPSS11.5 1
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growth rate) 3R FH I S IR] A JE PIUCAEARIR IS B SRS ZURT 3 & -5 it 1] B9 o

2 HRESH
2.1 g%ﬁ&?%ﬁﬁ%%ﬂﬁiﬁﬁ A :‘Fﬁj %JL/Q —8— K& 30cm The water depth of 30cm
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SR SRR T R A T vt of 2
HTABEE A B 55 1 BB (2006 4E 9 ~11 ) T o S Temperatire
40
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<
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S
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:\Fig%ﬁig Hﬁ% 2 M'&—%} 15 ~30 cm’%%i-l‘ﬁﬁ%/l\ %g; 2(())06-09 I 200‘6-11 I 200I7-04 I 200I7-06 I2007‘-08 I 0 g
M&:\Fi@%ﬁ*ﬁ%ﬁ% (P < 0.05) ,ﬁ%ﬁrﬁﬁl\ﬁjfﬂ g 2006-10  2006-12 ;1)7]::); 2007-07  2007-09 ;,:_
WA BELZFR(P > 0.05), MWE 1 TLUE HDRETF %”0 B ﬁ%
BRI KSR B, ZEAK B 150 em B8 [ 0 05
JEE ST A1 B Th 3R MR T3 Mk I B 5 7T 3% 136. 38 cm, 3 52 o

592,82 om RERINERMDRBFHIRBET  bop win w0 wige o
% 134.56 cm, 3% 78.04 cm, JKEE 30 cm KA A Date
SRR FSRAE W TR AN B I SR A P S AR 4351 D 36. 08
42.86 cm, M 2006 4F 11 F FF 4G FEE /K i P A 2 ok R
TRERZE, 12 BHKRRMEN 17.93 C, HRR T
KB BE IR ALTF B, — BRI BFEN 3 AMENH K. 2007 4£4 ~7 AREEKE LT, DRIR T
SEXFFRRERAEK  B—EAMBIEMN . 77 ~9 B4y, 5K B 2K R = E3] 36.77 C, BRI F3E N
PEWTAL SRR MRIE T A T iR B B3 &, R 0 2K IR R B MR B A R B TR B i, K B 150 em
BRIREAERKE 4 ZDRIRTEN 8 9 HHEL 2T,
2.2 IRIRTFSREWMERKHBEHHRKIENE

LRBFREOMKIEMBAEFAANBBRAHBHZR (P < 0.05), MAMRERPEFHABER(P >
0.05), AR B, 76565 1 BrE TR IR TSR MRS 3 I B a5 T i 3 n 2248 3%, K 150 em R
BINEHR N 122. 54 cm, /KIR 30 cm RSB INE R /DN 63.62 cm, 7KEE 60,90 cm F1 120 cm K IEINE
MR EBLEIGHEZ 53 7 91.19.94. 89 cm F1100.60 cm, 72362 BrEz, TR IR F3RBIMRCIY i B RESE B3 i
AR PR , BB R, KR 150 em BRACHEINE B AN 78. 21 em, /K 30 160 cm IR I N &
/MY 19.97 em F120.00 cm, 7KEE 120 cm 1 90 ecm BRI ERIK A 44.93 F146.92 cm,

Bl okBRT3E7esk e s IR BRI Bk K
Fig. 1 Average plant length of P. malaianus in mud and loess
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2.3 DREBFREFNEKD BN E KRR

IRIRFRAESE 1 BrBE MY AE K E R 85
FE2HEB(P <0.05), ZEE1HEN,SRRBRFE
PR RPN A K 2RFEH 2 0.034 cm-d ™', FE 4
A4 0.028 cm-d ™', “HERHBE(P < 0.05),
B T TR AR T3 30 ~ 120 om PYBOAER A Ko
SR K G TR K, A TR 1500m e ek A 6 3o LN
FEIRW/N . TESS 2 B B Th R IR T3 A M A K o e %
KB ALTF 28, 4L TF 0. 004 ~0.012 cm-d ™' 2 2 NETNE | N
A, i AR R SR B E W2 R (P > 0.05), P vt
2.4 DRBFREFNMEKHBEMTERSNE

TEDORIR TRBANEK BN, HA Y 2 REET RIA BT B2 DoRMRTFRAR KM BRI E
ﬂjé'ffto i%ﬁ E‘Jﬂ%'ﬂﬁﬁfi%g%ﬁ§?% E‘J Iﬁj'ﬂﬁ:‘@ Fig. 2 Increased plant lengths of P. malaianus in the two growth
", DRBTFRAS | HROTERNEREET "
F2HB (P <0.05) , KRE5HLZARARENSE
5 (P >0.05), \E4 TTLIBAEE H, DR RFRA K 30 ~120 cm B FEIGIMEREE K BRIE 3%, 2
JKEE 150cm BHHRGE TRE, LASE 1 BrBRakVRIR B A B, Dok R TR T EIEMEAE /KK 30 cm BY % 0.76 g, M7E
JKEE 60 ~120 cm B FEIGME T 1. 20 g, 3 HFEE WE R MmN, (H7E 150 om B TEREB N
0.42 g, 7552 PrEef B IR HEA LBREE, HP 2 2 BB VR IR R H R IR 73675 K B 120 om BT EH I
INESRME R 1.36 g, X T e 5 R FEVLESR X

21 BB IE The first growth period and mub

1 %8 1 MrEt %+ The first growth period and loess

B %2 MrEak e The second growth period and mub

O % 2 MrEt %+ The second growth period and loess
140

20 | I

2

T

B L
77

Increased plant length (cm)

T

S

5 1 BB The first growth period and mub 5 1 BB The first growth period and mub
B %1 B+ The first growth period and loess B % 1 B+ The first growth period and loess
B %2 MrB3 e The second growth period and mub B % 2 MrBr3 e The second growth period and mub
_ O %2 BBt + The second growth period and loess O % 2 BBt £ The second growth period and loess
.‘.g 0.05 ~ @ 20
8 004 | %
% W £ 1.5
& 0.03 e Eﬁ £ o
ﬁg 0.02 - & g
R =3 os
# 001 g EE
B 0 o 2 o L
E o = 30 60 90 120 150

KK Water depth (cm) KR Water depth (em)

B4 DRBRTRERTERPENTEIENE

Fig. 4 Increased dry biomass of P. malaianus in the two growth periods

B3 DR TRERMERKBBERHEN EKER
Fig.3 The RGR of P. malaianus in the two growth periods

2.5 IRIRFSRAESE 2 B s BEEK

FEFFPRR T, TR AR 38 73 BESR ( BVBREI) & 7K TR I AE DL Vs A i A 5 LR B B . 7KK 30 em F1 60
cm B ERIRFRAE 4 ~6 AR E 2 BE8 A B, N 7 B 557 i REE 1R B FH =il Bk B X &3, B TI’
A KB Hh A K FBUKAL T RE, KR 30 em BRI A H BB ZHR/D T 10 em BB, A TTELAEN,
-2 T B, T/KEE 150 cm B9 ZhRHER F3EBEK AL S7, A W7 BRI 2E SET- B4, 43 BEHUM 6
BB G TR, 31 8 A it B 22T, MK 90 F1 120 cm [ T RIR F3E4  BES— BRI 218 1 FHiY
EE, M 8 BB FFIH7KER 60 ~ 120 cm f¥ TR AR F 38 7 BES U iR B 3N
3 itig

JRFRRETUKE AR BRI ERNEARLRMS, AnaRITESFH o EE kB — 1,
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B AN DRIBTRE AR RAIM D4 B2 i 300 The wterdeph of S0
FRA PR T A N KA SRR R T o The v et oot
BT SRAE R T R H L WA ST e e o 2t
HRRE BAKRKALELRRNERAGEE 53R Mud

wi LR RARFIER A ¥R R 3G n & R A X A 20
K#RBL L TEEMBE RPN EZRRFIFRE
BERER, DTEEME ANH,EE 1 BN, KR
30 cm 1120 em 2RPBJRFTAE KB SRR 32 T EHR
5374 0.76 \1.54 g, LE L)X K551/ 0.27.0. 54
g;7E5 2 BrEL, K% 30 em 1 120 em 3RIBJR A K Y
ORBFETERMEF 79 0.35 g A1 1.37 g, I
R4 0.07g M1 0.83 g, &I SRR F
REFMIRAN TERNEZNREBEEZR(P > , , , , ,
005) o 2007-04 2007-05 2007-06 2007-07 2007-08 2007-09

B 2 N T ~9 (24,6 ~29.8 e
C)RBRKMDRBFENEREKN, MARKEER B5 ThHRF3EAEss B S BN
OSRIBFIEM 7 B I H PR R XS MRIE TS TR Fig. 5 The tiller numbers of P. malaianus in the second growth period
KK BRI R ML TR E R, 2006 49
~11 JF12007 4E 5 ~7 BRABHANH BN EKEE, BHOKEZARE , X BN A F
¥R IR ATE RN 22.04 ~30.17 C, 530k 16 HRE B EMIE, X520 B4R LBRSIFEZ R KB
HERTEREBWEBRER, 7£7~9 A4, KT 50 cm i HFEH7KE K 30.17 ~32.18 C,BREH T LUK
F36.77 C,\7 B A3 8 BJE/KEMEiE32 CixF28d, FZEHFEH/KIBEZ4LT 31.98 ~32.38 C, HE50
PR3 37.11 C A 30d /KiEME A 32 C % BokiR Femy A Kl l—E BB B PATE 22 ~30 CHIKIRTE
I SR AR FoR R R A K

KT TR AR AR EEREERENEW . RS ET RS /ERAEE YN E
K, Fn T O R R R B R X A K v BRI, KA K R AL B TS
H—RFVBARE " o 7 R B 58 B A R B K Sz B, BTAHEL A 1 B8 BLK B 60 ~200 em™! | B4
FAE R DHRTHRAE 1 ~4 m BIFRETEENAE DR, BEE A 0 HA AR 0, A RKE T D%
AR TF3ER0 R AR K O RS, — BB HH 20 ~50 cm, A H T SR EE R . AT b, kiR
FIR MR BE K BRI 0 T 3 I B A 5 LA 8., {BK B8 150 em 3RIBJR R DR IR F3R MR K B R A 136. 38
cm, B 1R A S 134.56 cm, 5ESMAEMERA B, X 58 KFHULREBEMPERLSER —&
HIXR. DRIR SRR In 26 E KRR , X BB KR R R F R EFEKED T HRE
HAER . NTERNE AHNE KRB PEYORE X LIRS, 150 co KIFEMDRBFREKEE, X
FERERADRBFENBECHGH” . Can R RE LT EMEYBELERREE PEERAEE
(ERARZE) F A B BRI I e 9 “ 474" ZETE A LA “ BB S0 (foraging response) ” o BEMAPT KA YA
FEZEZR0, KESERH DR R XD B A BT R EK M RELDREGES
9%, T SO R AR REK BRI I T3 0, T BRI & X E KB R B 2 TREBES

T BARRIC T SRR PR EERBE R EROR LM NESN 59 &, TR BB PEOREF
HRRSHRHA) BFBEERERE™ , DRBTHEAMEEARBHH T RRZERS, T B MEH M
R, H R ZER ) R B RD BCA BT SR IR 73R MR (4R ) . P BESKRBME RAE TR IR F 3R M A B 2 1
TRAEKRNMERERE . RRABERERY, DRB FRMEE KRR 5B WA, X 58040

2007-04 2007-05 2007-06 2007-07 2007-08 2007-09
#+ Losee

4y BE%K Tiller numbers (# plant)
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245 B TR AR T SR AR BORIE 7 B B K SRBE B A B B 8 iAW B o 7E 60 ~ 120 om [ K IR
V12 B P S SR HR S B9 7 BE KRR et [ A8 AL $7E SRAR I N , T ZK BRI B SR IR 73R 78 KA B ARG A AL
A RFHERIIRE T 2 BEHON 5 A HEITE SR T M AR BB BT, KEBR N DR IR TR B A S
ZRNRZRDERBT BZVKA T MR A K METE, THAEKE 60 ~120 cm A, BRAR T3RA#R
K INE EX A S RN T8 IR XA FEE KR B3 N T 38 Ry as . B, ZER KR 5E T MKt i 2
REEEREY 60 ~120 cm KK FEHE BB A DRIR TR ER

I TR AR TS TE P A R B BB FLA AT , A BRE SR — I Br S R IR TR RO AR KB I & VM AR KO
RMTEEMELHNB L 2 BrEem, ERRAEUEBERERNE, @ - 4FBLHE , 7B B3
Z, DR FREEFERNBEHEAT FHEERBB . XEHELILTBHEDRBTHROEFEKRKRE
JITVHET M, T BT RE N TF U6 BTt ARBTRA, UK YUK AR BB IFH . TEARRT , DR THH
RS AR IR TR E AAXT A KGR RTESE | BrBOYE T4 2 B, T DA ETHE DRIR 13K
B R B HTA A 2R BEA KR, T R K SR B R BB AR, BF 5 2% B 0 &l o 3o /K R B9 U M R T8
4 BT AR , P L BCRAT o T DA A T SR BR T 3 25 UK R A K R e R 7 A A% 391 2 BT FF A ik
&, KPR E RS &,
4 4Hig

(1) ZKBEXF R RT3 HIRNA LR BRI R, DhoR AR TIREIMRS RGN B N A RE R TH
W EROK RN, 2R BE . ERRANELRRHRET, MREREEER

(2) DhoRERTREATFEKIE N 22 ~30 CHTEEPREAEK, 2006 49 ~11 H12007 485 ~7 A RKE
AP TP A R B B, B K B H P 3K IR ARG B D 22 ~30 °C

(3) ThRIRTIRMBAEERTER 60 ~120 cm, 7E 60 ~120 cm FZKHRIE B A SR IR T3 1 70 BERRE &
I} TR AR AL AE AR, ARAS ORISR B AR A A AR B 0 B 29 B K SR 8 o 7 34 A, i K R AR B
BUNRERS ROV EHRA R B 5 2 K 3 R R IR A K A2

(4) 2L TBEDRR TR EFFEREHITE T, EMEEN I BTt e EF SRR T
SRAF UL/ Y1 7K R REAE A 2 R TR R el , DA A K P RSB FR L T &
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