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Comparasion of the effects of naphthalene on the growth and
chlorophyll fluorescence of Microcystis aeruginosa and Synechococcus sp.

TAN Xiao'?, DAI Kaiwen'>, DUAN Zhipeng'”, LI Niegui’, GU Huihui'*, SHU Xiaogian'~
(1. Hohai University Key Laboratory of Integrated Regulation and Resource Development on
Shallow Lake of Ministry of Education, Nanjing 210098 , China;

2. College of Environment, Hohai University, Nanjing 210098, China;

3. Nanjing Automation Institute of Water Conservancy and Hydrology, Nanjing 210012, China)

Abstract; To explore the stress effect of naphthalene on the cyanobacteria of different cell size, Microcystis
aeruginosa and Synechococcus sp. were exposed to different concentration of naphthalene (0, 0.01, 0.1, 1, and
10 mg/L) for seven days. Changes of cell concentration, the content of chlorophyll a, and the chlorophyll
fluorescence of algae in these groups were determined to investigate effects of naphthalene on the growth and
physiological parameters of two species. Results showed that the growth of Synechococcus sp. was significantly
inhibited by the naphthalene during the whole experimental. The chlorophyll a content of Synechococcus sp.
declined by 3.9% -40. 4% ( compared with the control). The photosynthetic activity and the potential maximum
photosynthetic rate of Synechococcus sp. both depressed due to the naphthalene stress, while its tolerance to strong
light was improved. This indicates that Synechococcus sp. has a high sensitivity to naphthalene. On the contrary, the
growth and the photosynthetic activity of Microcystis aeruginosa were significantly promoted. However, the synthesis

of chlorophyll a in the cells of Microcystis aeruginosa was inhibited.

Key words: Naphthalene; Synechococcus sp. ; Microcystis aeruginosa; cell concentration; chlorophyll a;
photosynthetic activity
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HP L MZEE AR R WL PAHs 22— AT fig 2 xtax 2 Al e AR s A, I XA R G
e F, 2 M RAERAR AR S (RERIERAR 0.7 ~ 1.2 um, B S I iR 42 3.8 ~ 6.3 pm %) | PRI X
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TR BT B2 B K A A W T IR A A 0 ol 0 v o Pl e B2 B i i b 5 W T O 5 T AR
ft, ZE (Il 4l >99. 9% ) W T BT T F A FRA R, 25°C T 2RI AR 0 31. 0 mg/ L, 2E /7K
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1.1 FEREFELEEE

FETCRR S FRAA T LA BG11 B53R 3kt a2 b R A 3 DAL O, 53R IR (25+1)°C,
JEHEGR R 45 wmol/ (m? « ), JERE ML 12 h « 12 h, B RFESHEIEINE 3 Ik, Kigr 28005 |, e HEE
IR INAA A BT i B2 925 (0.,0. 01 mg/L0. 1 mg/L 1 mg/L 10 mg/L) , Sy LB & 3 P47, ZRALIH A
Wik 7 d, A 2 R I ORRIN A S A BB (E M4 R a i MR TS HL,
1.2 EHRERKNE

2 T 8 AR ROIR BRI AT I3 DG BE I & WO (OD ) FFRHERN Z 3155, 1 T 28 i M i e 7 14 b
X3, T UARS TSR . INAZERI S RIC N 0 K, WNEE 0 KB 7 K, A 2 K2 5102 B Bkl Bl
£ 665 nm Hi SIS EIRAE 650 nm AYMOGIE , 43I LL ODgs Rl OD 5y Frm 2200
1.3 MEZa2ENNE

3% a S ERIF I Y D6 (PHYTO-PAM, Germany ) &, /8 BIHZEL M 0d 1d 3d.5d.7d 5
(BTN M2 R a Fr i, AAFIT 2SN HR SR I T SR AN M P R 38 a R A I, AR T B R 0
AN AR R a Fi .

M
C:ﬁ‘ (1)

s C—— B S T B AN L N Y M 4% 3R a B4, pg/cell; M——1 mL BRI Y4 R a Btk pg/mL;
N,—1 mL 2 AN, cells/mL,
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1.4 2 FEAEFEENNE
B2 mL BEER G IE N 15 min J5 , SR A IRUFE Y9I (PHYTO-PAM, Germany ) Il 5 AN [R] vk B 25 A 2 f5
PR A2 R TOESEL B RIS EC S UL,

L5 BEam %1 PHYTO-PAM BEIMMHEEH Y
Hs LI fE AR, SR AT SPSS 19. 0 XA Table 1 Chlorophyll fluorescence parameters

[F] S5 2R A B2 1) i 0 5 SR 5 0 R 1) 22 57 obtained by PHYTO-PAM

PEEAT B 7 243 H7 ( One-way ANOVA) | 28 S

BEMKFBN P<0.05, o BORODE BERDRE TSI IR O B JF LT
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2 #R5TiE o ROKAEIOL BGERERA P R TRy
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2.1 FX 2 MRERHRN P/, RIOERT R WSS A 1 TE )

RIEIMEEZERS 2 P e KIS L OD  ETRu.  BORHUCFREMER WK S TE RO & 1 R
- ; e = e « RIMRIR KRR A R
FORFRAE. B1RITIMAGRIRROS LR, b ottt 2001 )

10 mg/LZS X 5 BRBE 7 A4 1 S 2 40 i A 1]
(P<0.05) MM 3 KIThG , ZRALBREH ) OD (B 2 I X R, HOk SR Bk e A K 40 i 1 T B A o ] 119 S
TR FEHI N, ZExF e i e AE K B BB AL R (P<0.05) , SR F I H Bl % 77 i 1) A 28 T i)
RS ZRRT SRR I H i A= A A VE R 000 4 2 fd 2 i U R I b AR R AR R RO VE P, HR X 2 bR I
VEFHE PR Ay« R IR AR RN | L3R T AR R T R S DAt W52 T 255 381 4 i 5 T 5 4 e B2 A 2 A B A IO 40
JBER S BV UE | BRI A AEMI N, HETO DNA P2 A 4545, PR 0k SR KB 1 4 o Jo] 30 A4 s T vk 6 i 400 i
o AR SZ B R E T I PAHs AEA TR SR TR RE S BT AL (A Ak S R Ak
VBT A3 eI I 4801 o T 5 T 1 4% P 5 o, L RB D2 R L A i D LA B A A S T B B B &
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—=—p(CioHg)=0 mg/L —— p(CioHg)=0.01 mg/lL —— p(CioHg)=0.1 mg/L.  —— p(CioHg)=1 mg/L —— p(CioHg)=10 mg/L
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Fig.1 Effects of different concentrations of naphthalene on the growth of Synechococcus sp. and

Microcystis aeruginosa( * indicates a significant difference in P<0. 05 level )
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Fig.2 Effects of different concentrations of naphthalene on the contents of chlorophyll a in Synechococcus sp. and

on each cell of Microcystis aeruginosa( * indicates a significant difference in P<0. 05 level )
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Fig.3 Effects of different naphthalene concentrations on F /F , of Synechococcus sp. and

Microcystis aeruginosa( * indicates a significant difference in P<0. 05 level )
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Fig.4 Effects of different concentrations of naphthalene on ETR , , a,and I, of fast light response curves of

Synechococcus sp. and Microcystis aeruginosa( * indicates a significant difference in P<0. 05 level)
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