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1.2 XLWigit
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BEIE 43 AR AN AR B A i v B &
29 CERE [l SkiE IR 2 A B 31 Ol T
JEE T S 9 39 B 9% (9 A BRI A 1 ~ 2 °C, TR Il 7
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A 6 ML, H5 R 1.2.3.4.5.6, 050 FEH
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TE—~ 44 cm x 66 cm x 24 cm [%) 58 RBFS2 8 41 v 9
17, JGCIRSR EE 24 7 300 wmol photons/(m® + s),12 h
HEHH(6:30 % 18:30) . # i = B 45 il 4 MK 5
GBS HIRLE | /N PR 7K AR 2 o S B0 R K AR I
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RS 3 A EE LR, LI E % 3 A
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Tab.1 Nitrate concentration and temperature for the treatments

s HiHE/C NOS W/ (pumol + dm =)
1 28.80 £0.35 1.10 +0.74
2 28.80 £0.35 5.50+0.71
3 28.80 £0.35 17.10 £3.00
4 31.00 £0.48 1.10 £0.74
5 31.00 £0.48 5.50+£0.71
6 31.00 £0.48 17.10 £3.00
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(Fv/Fm)

FIF £ 5 3 A I 4h BUAE 60 em® 37 B Bk
T R BRI AR R A 20 gl d, B Ak
4 NEE B REII 2 JURAS , 1C 548 h 4h U8
H(n=4), SEE5 5 K, 730 IR H BB AL 2
60 g dL, AW S 7s L, #4110 %)
B R IR EE A 15 em® AR R AL R BEK 12 h G
GEit i G I A A K (n =6) o IR I
ZRF VAR PO AL (Diving-PAM) XFIEIENY 1 h Ji5 I3
2y AT 2 R POEIR B (Fv/ Fm) BN E (n =6) ,
M5 S RS
1.4 RigHEZE

SEHES S R AT &) OG5 3 # (Net Photo-
synthesis, P, ) Fl & PF 0% 3 Z ( Dark Respiration,
Ry)ME(n=4), MWNIEUHH BEPLPEZE 20 44 5
—~3 mm x5 mm A5 FHEA 2 em® N BENG A 4
SOOI R A B IR, S BT AR [F] 52 55 3
B, 0B R IE o 3 eV AU £ /X ( Presens , OXY 4
mini ), FTHEFERE E S 20 300 v/min, &
HRZEAET 10 min NAYEEAUE T840, FIFHL RS
THEA BRI [A) A A5 &) JU 7 S R, RN 33 %)
B EER(P,,) o WHZh SEIEIRE A (R,)
TGS 2 h 50, k5§00t G E MR,
140 B 5 A 33 R ( Gross Photosynthesis, P, ) %5
FOG G R GG AR, G E I AR
P Ry Z A BT HAE (Po/Ry) R LS W 4 dAy
BB & EBE ST, 24 Po/Ry =2 I, BB A OB G AF
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Fig. 1 Survival rate and Fv/Fm of Pocillopora damicornis larvae in 5 days by the treatments
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KT SR 4 AR P, B TR 1 (p
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0.05) o fERER NN E XTI L R P, 15 Wi 7E A [F]
T T A AT 25,5 pmol/dm’ (R 5 N & 2

FOHE T g AR R AT R P, R R
113.3% (p <0.05) 5 1fif 20 wmol/dm’ KIS EREL N &
WS T IS AR AT P, PR
33.3% (p<0.05) , [FI#E, WAL i) R, FEMRSE S
HIRERWE Z A HA B & HAEM (p <0.05) . T
TRLEE, SEIR2H 4 RN 6 MG A3 82. 7% F145. 1%
(p<0.05), M SEE 4 5 ) R, oI 2254k (p >
0.05), SXTHRZAAHLL, SC902H 2 1) R, & T+,
S5 S WEFEK(p <0.05) ;52004 3 1Y R, @
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HE T 5 SR 6(p <0.05) , BEARTHE
XTI AL Po/R,, JC i 2 520 (p >0.05) , (HEZ 5
2 M4 Po/Ry BIRT 2, HAri o 2 T 505
413 F6(p<0.05) , KUY o oAk 1 1A
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Fig.2  Settlement rates of Pocillopora damicornis larvae by the treatments
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Fig.3 Net photosynthesis, dark respiration, gross photosynthesis and photosynthesis ratios to the

respiration of Pocillopora damicornis larvae by the treatments
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Physiological effects of elevated temperature and nitrate enrichment

on the larvae of scleractinian coral Pocillopora damicornis

ZHANG Fang'??, SUN You-fang'**, YU Xiao-lei '**, JIANG Lei', HUANG Hui'*"
(1. CAS Key Laboratory of Tropical Marine Bio-resources and Ecology, South China Sea Institute
of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China;
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of Sciences, Guangzhou 510301, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract: This study tested the physiological effects of elevated temperature (29°C, 31°C) and nitrate (NO; ) en-

richment (0, 5, 20 wmol/dm’) on the brooded larvea of Pocillopora damicornis from Luhuitou fringing reef, San-
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ya, China. Results showed that warming and nitrate (NO; ) enrichment did not significantly influence larval sur-
vival rate and maximum quantum yield ( Fv/Fm). However, it showed a significant interaction between elevated
temperature and nitrate (NO; ) enrichment on larval settlement. Nitrate enrichment acted synergistically with ele-
vated temperature and it reduced the settlement rate of P. damicornis larvae. Furthermore, the effects of elevated
temperature on dark respiration of coral larvae were also dependent on the nitrate concentration, where a
5 wmol/dm’ nitrate enrichment inhibited the stimulation of respiration with increased temperature. At the same
time, 5 pwmol/dm’ nitrate treatment enhanced the net photosynthesis with the ratio of photosynthesis to respiration
(Py./R,, ) greater than 2, indicating a net accumulation of photo-synthetically fixed organic carbon under
5 pwmol/dm’ nitrate. Our results suggest that modest nitrate enrichment can mitigate the negative effects of warming
on the metabolism of larvae in the stony coral P. damicornis, while high nitrate enrichment would exacerbate the
larval settlement and population recruitment.

Key words: marine biology; Pocillopora damicornis larvae; elevated temperature; nitrate; settlement; respiration
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