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Tab.l The developmental characteristics of N. albiflora during early life history
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Fig.2 The growth rate of N. albiflora during early
development stage under different temperature

HAERKZRWM 0.70 mm/d FHEF] 0.76 mm/d, HIH4
i) 2% 5 1 2% (P<0.05), 136 BA I B2 B s i fa 25 R 4k K
FEER T,

22 pHYEEHERHPEKAZEHNZID

221 T EGYa RS, X 32 R S
SO 1 B Al A BE T AR ATy 255007 o B AR K IR B
AOBE I, B ahfa P IR T B N, TR B R R e
AR TR HE IR (B 3), SRR R 26.01C
B, ZMEMEm, LT8R H pH=7.80 A1 3.9%1%
Nzl pH=7.49 B 21.7%, 225183 (P<0.05), #yi
Iy 5.5 4% SRR ERKIREE N 26.6°CHY,pH 4 7.80,
773 K1 7.49 BFRYBETI RSN 22.2% . 31.1%F
32.8%. AEKIEEFAEFIE 28.0°CHY, FET-HREEE IRE
HIREAR M THEr , pH=7.80 I, JET-REAE N 14.4%,
pH=7.49 i}, FET- R HH 23.9%,

222 sAKFHa T A XA (AR B AT
()R Il £ R A KORIEA T 22000, S5 EoR, B
MR RE R REAS, AR ARRAUES, (H2E 7R 03 P>
0.05), RFFIRIE N 26.0°CH}, pH 7E 7.80~7.49 197251k

R, HAKZES8 073, 0.72 F10.70 mm/d., {4
FRiRE N 26.6°CIt, pH 7E 7.80~7.49 By ALIEFE Y,
HAK RS54 074, 0.71 F1 0.74 mm/d., F3515 5 K
26.6°CIf, A=K HRAE pH=7.80 A&, M 0.78 mnvd,
HoAth 2 ZHAERRAE], 24 0.76 mnvd (5] 4).

40

pH,=7.80 31,1328
35+ @mpH,=7.73 :
=30} pH;=7.49
2
= 25}
5
=20
i 15+
11
R 10l
51
0

K3 ARRA: KR T Bl R sE T
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Tab.2 The variance analysis on the growth rate and mortality of N. albifora under experimental condition

H: KK Growth rate F P BET- % Mortality F P

BRI Acidity 0.930 0.429 FRIE Acidity 89.870" <0.001
i Temperature 5.260" 0.031 3% Temperature 93.070" <0.001
22 . Interaction 0.410 0.799 22 H. Interaction 4.130" 0.036

EE R

* denoted significant difference
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early development stage under different scenarios
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Fig.6 The growth of N. albiflora during early development stage under different experimental condition (Logistic model)
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Tab.3 The growth model of N. albiflora during early
development stage under different experimental condition
(Logistic model)

7353 4 IR J¥ Temperature

Acidity ~ Parameter T,=26.0°C T,=26.6'C T;=28.0C
L, 54.90 53.85 56.75
pH;=7.80 a 3.66 3.69 3.54
r 0.09 0.10 0.09
L, 51.56 48.82 55.36
pH,=7.73 a 3.88 3.55 3.56
r 0.10 0.10 0.09
L, 49.25 51.78 55.36
pH3=7.49 a 3.82 3.83 3.56
r 0.11 0.10 0.09
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KAR AT AE, A 5 K 1 S 5600k 538 5 i
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2252 B4 Fh AN IR ()5 ), 1B B AR K O R B
B MR R R A A R 5 (R K B, 1985) FEXT
It A K R B b, a2 R A KO R
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Effects of Ocean Warming and Acidification on the Growth and Development of
Nibea albiflora Richardson During ItsEarly Life History

YAO Jianping'®, SHAN Xiujuan®*", CHEN Yunlong®, WEI Xiujin**

(1. College of Ocean Sciences, Shanghai Ocean University, Shanghai  201306;

2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266071; 3. Key Laboratory of Sustainable Development of Marine
Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071; 4. Fisheries College, Ocean University of China, Qingdao 266003)

Abstract The present study used Nibea albiflora as an indicator species to evaluate the effects of
climate change on the early life history of marine fishes. Based on the forecast of the Intergovernmental
Panel on Climate Change (IPCC) provided by the Representative Concentration Path (RCP), the emission
of greenhouse gases would cause a significant increase in the temperature with a considerable decrease in
pH of the oceans by 2100. We compared the growth, development, and mortality of N. albiflora larvae
cultured at four different temperatures (24.0°C, 26.0°C, 26.6°C, and 28.0°C) and three different pH (7.80,
7.73, and 7.49). The different temperatures and pH were selected based on the forecast of IPCC in 2100
under two scenarios: scenario 1 with reduced emission of greenhouse gases (RCP 2.6) and scenario 2 with
high level of greenhouse gas emission (RCP 8.5). The results showed that it takes approximately 25 d for
N. albiflora larvae to become juveniles when cultured at 24°C, whereas it takes just 22 d for those cultured
at 26°C~28°C. Furthermore, N. albiflora larvae exhibited higher growth rates at higher temperatures. The
mortality of N. albiflora larvae did not show a consistent trend with increase in the surrounding
temperature, with the highest and lowest values at 26.6°C and 26.0°C, respectively. In addition,
N. albiflora larvae tended to have a higher mortality at a lower pH, with 3.9%, 19.4%, and 21.7%
mortality at pH 7.80, 7.73, and 7.49, respectively. On the contrary, ocean acidification did not have
significant effects on the growth of N. albiflora larvae. The present study also predicted that the growth
rate and mortality would be 0.71 mm/d and 31.1%, respectively, for N. albiflora larvae under RCP 2.6,
and the growth rate would increase to 0.76 mm/d with a 23.9% decrease in mortality under RCP 8.5 by
2100.
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