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W YIB Som TG i &k £7 SR KAy B 7 BT e 28%, 9064 1E B (Pn) AHLBR B S
£ F 7= & (PhP) 5 x} UM Lo 3L B T B8 50% A L, 2 TRt xt 45 f Ak 4 4w i iR A (R 22 JE 4 B et
B, SuM)E 28d WAEKARSS, 4ABA S ML, EYRASEK (FH + ME)HKE
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28%; X U G2. ST BBk = HH G3: BRAHEY. Gl M G2 BAHMERECH 20, %% 20cm,
WE LRI R R AR SBER RN 0.23%, S-S EREEN 0.35mg0,h « g~ 'FW, K
X 0.1lmgO,h « g 'FW, AWM BEY BA Y, BB P HFA N ERBIAKK
_qz‘_[ll—lZ]g

13 EFFEHE KFE20cm, KB 175C, X/ EAPE 14100 FHRERREE RN
2680gDW, IR A LY & B 1 2.82%, B9 & & 3%; £ B /K i LB T /KM KH,PO,.
NaNO, il KCL B¢ I i, % B8 % B 4 %/ NH,-N: 1.0mg/ L; NO,-N: 4mg/ L; PO,~P:
2mg/ L. HKEHIZE SR Jones fl Westlake'> ',

14 MEHZE AEERARAFEARER. ABET(0X191, WTW) B E, B ME Exf
HEMZEMNBEHAERES Winkler ZH LT EEER (£1).

%1 HBLAERLOWinkler BB XM AR EM (F9E+SE, mg0./L)
Tab.l Comparison of the average DO measured by oxygen electrode to which by Winkler reaction

T-H#% K80 Winkler/& B2

T—test Oxygen electrode Winkler reaction

P>0.01 9.40£0.02 9.44+0.05
HYMEE #ERETHNARME:
A K 3 : RGR=RP/t=AW/ W/ t )
H# RGR=HAEKHE,RP =% =P/ W/ t,P =& = AW
XAEM&:PhP = Pn*P )
K PhP = XA ER & (mgO,h.ind. ')

2 Z8

21 ZMHMEKHRSERNEKR

F 2R3 WPERY: TG 28d AR, MEXFAREYRY K (FR) &8
EMTETES B AT 69% F 36%. %™ H it 8. WIS E M T H A K R,
AR SEBHRIN 55% Z24, SO R KM KR AR B — 4, EBK (B + MB) T
BE— DL b QB (0 B80  SE KB SE R BRI s R TR AR 20 & BT 380, 5 5E
BHEAEK 3 HUL, RAXTAEYRBKERKIME, o TR KA LM, o585
BRAVEHEN., dTHEKE SHEENEYR IR ESRESENEE, TETa
B KAy B AR B, B % T R R TR SR TR R4 .

%2 EZVENERFEIRENRNOETL (B LR)
Tab.2 Biomass changes of E. canadensis after cut of apex

#45 Indices Bl B#& i =% B# B#& i b
(gFWg ™) (FW.g)  (RP%) (gDWg ) (DW,g)  (RP%)
L4EAGI 41.7 75.5 338 0.81 4.2 6.3 2.1 50
A RAG2 438 92.7 49.1 142 6.3 111 5.8 92
HEEGI:G2 095 0.81 0.69 0.57 0.67 0.57 0.36 0.54

B 1-G2/Gl 0.31 0.43 0.64 0.46
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#3 MEXFRFMEMERENETENTER
Tab.3 Length and densities changes of E. canadensis after cut of apex

{8 Increment BEK - 4 FHK U5 %18 pi &
AL, cm RP H, cm Als AW, %
SEAGI 42+3 76 140.2 106 7
*HAG2 54x7 162 30+7 111 2
HKEGLGR 0.78 0.47 0.95 35
R 1-G2/Gl 0.22 0.53 0.05

F 4 KW ZTUSHEHEKFES1E R 2R (Pn) L BIRE{E 57%, £33 28d £ K5, WK
A K Pn kR B3t RSB 77%, REWIE Pn FHTRET 40%; EHEkFHXE ™
B (PhP) TR 59%, 5 Pn i RE W AR 1L, IR 26 45 3R B K B 5 BB 56%, 5 Pn B9 K E 1K
20% 4 ,PhP FHTRT 51%.

B4 ZTENEXFRMASERARE (Pn)FREER~R (PP)RIERL
Tab4 Changes of photosynthetic rate of E canadensis after cut of apex.

8 ¥xIndices WBES KEE HEM HhES K{EE #{EM
Pn(mg0: g 'FWh.™") . ' PhP(mgQzind~' h.”")
L4EGI 0.15 0.27 0.21 0.21 0.60 0.41
*HG2 0.35 0.35 0.35 0.51 1.08 0.80
HEG1/G2 0.43 0.77 0.69 0.41 0.56 0.51
®#§1-Gl1/G2 0.57 0.23 0.40 0.59 0.44 0.49

2.2 MEXFRFREABEMAENRINAS EAZRETRATE

ZMBRENEYEYER 5 28%. RERERMNEYE (FW) =% (RP) E X E] 64% (&
2),miEEE T ZMETM KT, REEARFEEHREARXAKXQ)), THELETHYH
RGR=0.027, #—# 5 it} RP=0.28 B 7% M B (] 4 10~ 11d, X RAKE Bl £ AR 4
VERFNABHE, ZTHEMERFERAENEAYRESRENER ZTATHKFE. A
FRBMERE, BREMEEKEETHREERK (F2), BEMATHYERETH
KEUMAME, ZWEKEmEetiE 2 &) RE.

BEXAFBMEREAEHEAX QKX QM) IHHEL ETHEXE=BKEER
it B8 i ) 46 {8 BT 7 B IE] 2 20~ 21d, Kb Ap = M8 x STRBUW B ETE x Bk =
0.59 X 0.51 X 30 = 9mgO,h. ~' (¥ 4); P'n = 0.35mg0,g " 'FWh. ~'( &4);RGR = 0.027d";
W =41.7gFW (% 2). HHEE=R 54y EAH W K E iR ERK 4.

23 EWXERIEHFRAIAFIE (Inmediate effects)

WMEMEXPLEEEKELRTE Sem MR EYE (B). Pn M Chl-afy 53 i AR
TiAL B, TABL 84k A B, Pn. | A Chl-af B 43 A L Pn% > Chl-a% > B% > 1% (&
1), EHE TR KIERN S ZRGEREER LU Pn IR A, HIK Chl-a, BREYE, BDH
KE., ETAAAERERORGBEOIFFAY —HEH Pn RAEYENKE ERE
M UMRALRREREIREHATERE. —BEKIKEP A Chl-aftE Pn WEALME
ANEBERKREFNREYETUN T EERELZTRRPAEFEA.
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Fig.l Vertical distribution of biomass, Pn and Chl-a content along the shoot of E. canadensis.
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2 B0 2 TU AE 4 B FIOE & 7F PR 3 F W A K AL & 0 B P& B BE R ™™, il O
BB K. PUKAE YR 7 K T R A AL 8 K L4 , {6 Samarakoon % "%t % it HL4)
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K, KROKES, TEBKAKE, 4 KR, AT TUBEE R A 2 8% B A& KRR H
&, B EYA £ TS EFE K BE Rz,
3.2 RATKEWRRELEN

BEBT R KA 205 0 CEY RS E) EH BB RRATHKFT. KEBRE, £
MR S EAEA A ERRE PR AT MEERARN: EYRKERR L
AFRREFEREY R L —(FHEE, TSR ERH LSRR AKER 77% K
BHEME., &F @AY E 0T PRk FEMIKE .S, Er BRIk
HYA K R M R, F B, WK E YK S BB Mt SBOHSRE NV EY &
B0 A BRI T A KA X TR ST I R SR B ORI R A B ORE
B 7E TR VLKA Y A4 B o, 7T AR 2 B0 6 SO SR B, S s AR A9 B 5
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e boRi-Etibod RN s kit S T

FRREREZARFEHYNBREZTEYR B, EMTE, Bt BE
BUE BREWIRTE Y R T RA R, ARG RS AR B IEH KR
IREVR AAERFERNER T B MK EE TR, °T R, £ 47 DB K
&, B K. FUEFREUK T O RS K M A K R B R E AR KK, B, T XA B 3
BAR BEBEKEENTRS € FBUKEY 5 BAEYAE L B, T B A A #
B e HEEKE B ZHEERBH, B REEE, KEREYAILSKE B3R
1 B, (20 3.2 F TR BN Crowell BIBTR LR ), (HIg B R S 2B T 0 i R AR
AEKFEHBIRY, BRTES A K& LT EEMEREESGLE, Blxet
WY LR LB 2O SR Bt K, e F Bk IRk L AT BB 2 R A

SRR, WRHEY LA 5 KR BIWOIRAT I A P&, (5 DACE 49 B 5T 7T 8B X #E 9 #9 1R
REBSHTRE: RZATHRIHRNFHEDE. LA ]AEZME K, SOREYKE B
BAEYRM TR YHFR.
33 EHEURZBERNOLER

HAMRBINKERHEREE, —REI—cAZHE. FEFESRKEFTX, A
RWORR GHE 0 H M X R (RERELXRE) EAEE, BARHREREE TEKE
Pk B B 1E) 5 H AR WO S B R R AR R, BT LA AT HE S i 3R SRR B B 1R 2 () e R B
KRR, BBCR R K ET B o WS e el WA R . BFAh IR B — Mt T AR K F, |
WA RBREMNESRABAKERERB LMER, AidTFEIRKRBHRZZHEIKK
F, AR WRIAEE T 0AF §EFRE, LRTERBOROBRFIET KO TR, KA
AR UERHTBEMERYHEMIIENELRXBE KSR FBOKEENEX THEMK
T PhARE S, I WHREYEHER T B, FERKREVKHEYEYE. tkafE
B ETEEK A ERAENERE T RERE . B X RS T gk B A
ARKBEERNERMK, IERERRBME; RZ GRFERBEEKZE TR, AR
FEMEYRCELREAR, KD HEL. EXHELT, Sk mT a4 K= H,
WREAKEEBEXH, AXHEEAIBALEKERFERRTHRERENEKN
PRI, BFSMALE P BT B SR 5% B K T P03 ma xoh ho gk sk Rz 1 1R AR
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EFFECTS OF APEX CUTTING ON GROWTH OF ELODEA
CANADENSIS ST. JOHN

, Ni Leyi
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract The Scm cut of apex of Elodea canadensis St. John caused a decrease of
biomass by 28% synchronically. Both net photosynthetic rate (Pn) and photosynthetic
production (PhP) of the shoot decreased by more than 50% when compared with the
control. The immediate decrease of biomass, length, Pn and chlorophyll a after cutting
were observed to be different in percentage. During the 28 days of growth experiment
after cutting, when compared with the control, the growth of biomass and total shoots
length (main shoot + lateral shoots) decreased by 45% and 53% respectively. The
elongation of the main shoot was nearly terminated, segmentation of shoots reduced
slightly and water content increased significantly. Pn and PhP decreased in average by
31% and 51% respectively. Growth of PhP reduced more in percentage than that of
biomass. It took 21 days for PhP and 10 days for biomass to reach their preharvest
levels, 2 times longer for PhP than for biomass to recover. It is indicated that after
the immediate decrease of the growth indices, growth of E. Canadensis decreased
consequently. The increase of biomass, elongation of the main shoots and the
development of the canopy were inhibited significantly by the cut of the apex;
Nevertheless, no marked effects were found on segmentations of shoots. The
mechanism of cutting on growth and recovery of submersed macrophytes was

discussed based on the current results and in comparison with literature.

Key words  FElodea canadensis, Cut of apex, Effect, Growth index, Recovery,
Mechanism



