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Exploration of factors that influence photosynthetic efficiency of symbiotic zooxanthellae
of scleractinian corals in a Sanya fringing reef
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Research Station, Chinese Academy of Sciences, Sanya 572000, China

Abstract: Symbiosis of coral and zooxanthellae is the primary ecological characteristic of coral reef ecosystem, and
photosynthetic efficiency of zooxanthellae decides the health of symbiont. The present study monitored the
photochemical efficiency of zooxanthellae within tissues of five typical species of scleractinian corals, Porites Lutea,
Galaxea fascicularis, Favia speciosa, Goniastrea favulus and Acropora corymbosa, in a Sanya fringing reef for five
consecutive days, and recorded the environmental parameters of the area. Aiming at exploring the potential diurnal
change of photosynthetic efficiency, we analyzed the pivotal factors that impede the photosynthesis of symbiotic algae.
The results suggested that photosynthetic active radiation (PAR) determines the diurnal variation of &ps,, an indicator
of actual photochemical efficiency. Temperature and tidal height also had prevalent influences on corals. In addition,
Porites lutea showed the biggest amplitude of daily ®es, than the other four species.
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Fig. 1 Monitoring site on Luhuitou Fringing Reef
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Tab.1 Mean values of environment parameters of field
monitoring
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Fig. 2 Diurnal changes of environmental parameters at the
site of field monitoring

2.2 Dps
Dps ( 3 5
Porites lutea, Dps
0.31~0.70, 55.6%
Galaxea fascicularis Dps
0.38~0.72, Porites lutea,
47.2% Acropora corymbosa
0.47~0.78, 40.1% Goniastrea favulus
®ps; 0.43~0.78, 44.9% Favia
speciosa 5 ,
Dps 0.45~0.74, 40%
5 :
9:00 , 13:00
, Dps 0.50
, 2 3,
5 , Dps PAR
1200umol quanta-m=2.s7% ,
9:00 PAR 880 == 320umol

quanta-m=2.s7! , 1200umol
quanta-m=2.s7!

Dps
Acropora corymbosa Goniastrea favulus,

0.78

3 Dps

Fig. 3 @ps of five kinds of corals during field monitoring



85

y 5 (DPSH
Acropora corymbosa > Favia speciosa >
Goniastrea favulus > Galaxea fascicularis > Porites

2.3 ¢PS 11

23.1 BFELA THIM X5 HT

lutea ( 2), 11 7 00~15 : 00 3 7
1 y 5
Porites lutea , 5 ,
(11 2 00~15 : 00) (21 : 00~05 : 00) pCO; ’ ’
1 y COZ 1
Acropora corymbosa CO, ,
, Porites lutea
e (PAR) , ,
F 2 A EBEIMH SR & F 7 2 drsy
Tab. 2 @psy in different time of a day !
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Tab. 4 Eigenvalue, accumulated percentage and eigenvector of main components

1% 1%

pH PAR pCO:
1 3.69 52.76 52.76 0.395 -0.054 0.471 0.454 0.396 -0.217 -0.457
2 1.23 17.55 70.31 0.431 -0.677 -0.056 0.216 -0.341 0.421 0.114
3 1.18 16.87 87.18 -0.048 0.496 0.283 0.078 -0.329 0.668 -0.333
4 0.48 6.85 94.02 0.514 0.528 -0.366 0.403 -0.119 -0.126 0.361
5 0.24 3.41 97.43 -0.066 0.004 -0.199 0.094 0.765 0.557 0.229
6 0.17 2.40 99.83 0.620 0.110 0.110 -0.754 0.137 0.061 -0.022
7 0.01 0.17 100 -0.059 0.040 0.714 0.036 -0.027 -0.007 0.696

*5 FENRERATEMWLIRAEFFE Oes BFPEVEANMIREREIIRE HERE &R
Tab.5 Stepwise multiple regression results for @ps; of corals and principal environmental parameters

PAR pCO: R?
Porites lutea -0.366(0.029) -0.494(0.000) 0(0.736) 0.502
Galaxea fascicularis -0.262(0.021) -0.542(0.000) 0.200(0.000) 0(0.555) 0.671
Acropora corymbosa 1.035(0.000) —-0.074(0.000) 0.993
Goniastrea favulus -0.061(0.000) 1.028(0.001) 0.994
Favia speciosa —-0.028(0.000) 1.013(0.000) 0.996

F 6 pCO: 5EIMBAERRN 2 F 5= 8 Prs K 1h J5 Pes,Pearson HHKX 5345 R LI
Tab. 6 Comparison of the correlation results between pCO; & ®ps; and between pCO; & one-hour later @ps

Pearson's r Pr>F 1h  Pearson'sr Pr>F
Porites lutea 0.503 0.000** 0.521 0.000**
Galaxea fascicularis 0.639 0.000** 0.533 0.000**
Acropora corymbosa 0.363 0.004** 0.453 0.000**
Goniastrea favulus 0.207 0.111 0.253 0.056
Favia speciosa 0.320 0.013* 0.282 0.032*
Dx o w p<0.05 p<0.01
3 :
(Warner, et al, 2010) :
3.1
( 5,5
Pes PAR, (Lesser, 2006) (Gorbunov, et
Drsy ' al, 2001; Iglesias-Prieto, et al, 2004; Rodrigues, et al,

95% 2008; , 2011) :
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