%41 B4 20 AR - A Vol 41 No.2
2022 %4 A MARINE ENVIRONMENTAL SCIENCE April 2022

& AR E FNERBQ PO 24 22 303 PU Fh R i35 S K OS2 M)
W, RAE, FEh, bkE, B R, DR

(HEASHEE AL M EE BA IR 5E T, 48 1M 510535)

W OE: AR CUER # K % ( Scrippsiella trochoidea ) . K 1K Y16 % ( Karenia mikimotoi ) 3R ) #¢ % %
( Phaeocystis globosa ) . P i & 4 3% ( Skeletonema costatum ) R #F %3t %, LI £ F M T LA R T #
Jele] — WA rErE 4 (SMS) it BRI K (TC) RET4MFHMEN MBI K Ko EFHARULK
KA MR (Fv/Fm) S EMAE, HFREREW. 4 HFHEE SMs%nTc(7.5~240mgfL>
FEAABTEARBAFWH LN, SMSH 4 M F MR B FENRAME L LEE N
5.47% ~ 36.26%, B & T TC Wy i A H| 2P 0~3521% (BRBAZF HIE LIS ) s Bt & &4
BEAENAZRBETHEZETHR, EEARENATHLCEINEAET NELENE F 8, KRE
(<50mg/L) TC £F#E T,4 M F#% Fv/Fm ¥ B F T H; TC (<30mg/L) &5 T, 4 MF#Emias
B AR BEAE B L Bl 0 11.30% ~ 38.89%, Bk 4% 3 3 40 J 5 5 38w b f) o5 5 A 8 O XA A K e LA
ERENHEAZH, AHRAZREN R EREL KO MFARENERTEMI MR, GRE
MERRE NGB BEEESFLEREN THRIEA

KR F AR LAE R RAAREMARE

& 5325 Q945.78;X17 CRRFRIND: A E RS 1007-6336(2022)02-0236-09

Effects of sulfadimethoxine sodium and tetracycline hydrochloride on the growth of four
red tide algae — Scrippsiella trochoidea, Karenia mikimotoi, Phaeocystis

globosa and Skeletonema costatum
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Abstract: The effects of sulfadimethoxine sodium salt (SMS) and tetracycline hydrochloride (TC) on cell
density, photosynthetic pigment and maximum photochemical efficiency (Fv/Fm) were studied with four red
tide algae species Scrippsiella trochoidea, Karenia mikimotoi, Phaeocystis globosa and Skeletonema costatum.
Concentrations of SMS and TC were 7.5 mg/L ~ 240 mg/L in toxic tests. The results indicated that the
maximum inhibitory rates of SMS on growth of four algae species were among 5.47% and 36.26%, while those
of TC were among 0 and 35.21%. The growth inhibitory effect of TC on P. globosa was not observed in tested
concentrations. The concentrations of photosynthetic pigment were influenced by two antibiotics.
Concentrations of chlorophyll a and chlorophyll » in all algal species decreased significantly, while
concentrations of carotenoids increased dramatically exposure to antibiotics. The maximum photochemical

efficiencies of four algae decreased significantly exposure to TC at 50 mg/L, while no significant differences
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were detected in SMS treatments. The increases in cell density exposure to TC were detected in all algal

species, with the highest ratios ranging from 11.30% to 38.89%. The growth stimulating effect of TC on P.

globosa was much higher than those on other species. The toxicity effects of SMS and TC on P. globosa were

much lower than those on other three algal species. High concentrations of antibiotics in wastewaters of

aquaculture ponds, hospitals or pharmaceutical factories could influence the growth of algal species. The

ecological risks of harmful algal bloom affected by antibiotics should be concerned in further study.
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Effect of SMS on the growth of red tide algae
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Fig. 2 Effect of TC on the growth of red tide algae
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POHIRLNE, AL 10 mg/L 7 78 Ab #4144 PR 307 PG
KB AL HAE . TC B EEXT Fv/Fm 5930 5%
o7 5 7 g B[] LR R VA B 2 AEAH G . 50 mg/L
TC ZEEALIE 72 h (I BRIE ER e 8 . KR [RBILIE 3
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R1  HERRE_ZPSEEER(SMS) RE FREENRE KRR
Tab.1 Effect of SMS on the maximal photochemical efficiency of red tide algae

BRI #5263 (P. globosa)

KICHEHE (K. mikimotoi)

t/h ck 10 mg-L7l 50 mg-Lil ck 10 mg-L7l 50 mg*L7l
24 0.51+0.04 0.5+0.06 0.56:0.06 0.47+0.03 0.44+0.05 0.53+0.02
48 0.56+0.03 0.62+0.07 0.57+0.05 0.61+0.06 0.46+0.03 0.43+0.03"
72 0.61+0.06 0.6+0.07 0.55+0.03 0.5+0.04 0.35+0.02 0.4+0.03
HERIT G (S, trochoidea) FRANE 2535 (S, costatum)

t/h ck 10 mg-L™ 50 mg'L™' ck 10 mg-L™ 50 mg'L™'
24 0.55+0.05 0.58+0.03 0.61+0.03 0.3+0.05 0.27+0.03 0.35+0.04
48 0.47+0.06 0.59+0.03 0.56:0.04 0.55+0.04 0.36:0.03 0.35+0.03
72 0.52+0.03 0.55+0.04 0.41=0.03 0.45+0.03 0.4+0.04 0.35+0.05

e * R 255 3 (P<0.05)



%28

s, 5.

B e Ao 3h BV IR A A WA AR A K 0

*2  EERMORE(TC) RETHRENRACREELYE
Tab.2 Effect of TC on the maximal photochemical efficiency of red tide algae

ERIEATHEBE (P.globosa)

KRS HE (K. mikimotoi)

t/h ck 10 mg-L™ 50 mg'L' ck 10 mg-L™ 50 mg'L'
24 0.510.04 0.52+0.05 0.46:0.03 0.47£0.03 0.420.04 0.4320.05
48 0.56:0.03 0.590.04 0.42+0.05 0.6120.06 0.4820.06 0.45+0.06"
72 0.6120.06 0.530.03 0.42+0.05" 0.5+0.04 0.42+0.06 0.43+0.06
HEIRIT G (S, trochoidea) B 2 (S, costatum)
t/h ck 10 mngfl 50 mg~Lfl ck 10 mngfl 50 mg-Lfl
24 0.55+0.05 0.44+0.06 0.35+0.07 0.47+0.05 0.3£0.03 0.26+0.08"
48 0.47+0.06 0.55+0.04 0.36:0.08 0.55:0.04 0.42+0.05 0.46:0.07
72 0.52+0.06 0.35£0.06 0.32+0.07 0.45+0.03 0.43+0.04 0.32+0.07

B FRE R B (P<0.05)

WA R LRI A AL, R IR
TOLRERYSER, M H B E o TR AR
HL T IR 38 R e A A S N S AR A
5%, 7E SMS Hl TC 258 T, 4 Fh ol o o v
RS HEEI N B 255, 4 Pl fe
TC(50 mg/L) %55 T, i KRR (Fv/Fm)
KB T WE NS, HXE SMS 25 T,
4 FR AR EE R Fv/Fm 5 %5 BEAHAH HTE 35 25 5%,
FE TC "h 258 72 h (W R i 2k L K RIS 3
W) Fv/Fm ST IBA B & 25 fEEER
&, Fv/Fm W) 25 570 HAAT 5 i i 2ESE,
HASR AR AR DURR R | B3R | e P D 4
%~ Fv/Fm 3% T B, {076 R% e ms e (20 mg/L)
RHETARFEIRN B EWEE", BN, KB
th, 7E SMS Z & T, HER T ICHEAY Fv/Fm LT
BEOMPBLE, MR ZE 5B HOF P % (<50 mg/L)
T TR A S AN AR AR
SEPE AR AR LU N U . B IS P B N s 2k
Fv/Fm W52 AL $E . B4 Tk a4k PST #
N e (245 D1, D2 88 5F) | Cytbe-f E A 1A%
LRI B R A A R, AR it Tt
LR VOIS BN BT PSR D BE, Wk i i
W K i % TS RC, BB, BRI RC/CS,,, 3411
ABS/RC, M0 PS T i 3hifg!™> >,

3 &

(1) 7 i Bz [|] — HR 420 e 4 (SMIS) AR iR Y
WR(TC) BT T, 4 FhR i . a6

RASN G i R KOGRR AL ROR SRR bR ) AR
AFER EZES

(D) FEWFIHAE R ZREE T, BRI G A
B &mapEE T8RS BS5RBWREZ
) A B i R - b E R . B SMS % 58
WSS N, OV AR KRIRIUEBEM S R S
BRI, 76 SMS, TC IR E BT, Ha
M Fv/Fm (/728 400 07 L 40 2% B | B R &
AR BN R A

(3)IRHRJE SMS il TC 55 X4 i A K %
P — 8 B HERO , SMS(<30 mg/L) ¥ BRI 47
P OK IR ILAE 5 40 A 2% B 1 e AR 3R A H Ry
1.49% ~ 13.86%, TC(<30 mg/L) %} 4 Fh 7 18 35 40
it 285 B 1) e KAR AR A 11.30% ~ 38.89%
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