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(gh)]. 050 (EJERE) MEAA L (0 : N)KENR,
AER. OCR. Qo H1 O : N HfH #1532

N,—No) x V
DO; —DOy) x V
OCR = ’m><;) 2)
R _10
11
Q= (R_2> 3
1
OCR
0:N=——0 @)

A, Ny(mg/L) o4 55 55 Hij Kt NH,-N & &,
N(mg/L) R SLI 45 1A NH, -N & &, m(g) M
THE, T(h) NSLHmE, ML) NERARER;
DOy(mg/L) g S 55 Fif 7K Hh ¥ i 0% i, DO,(mg/L)

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn

KA, 5

IR, 2023, 47(4): 049105

N AE R A T = IR R O MIRSE
£ Th R 10 °C ¥4 OCR F AER AL LR, R,
FUR, 43500 o Bl o BT AUARPR,; O« N Rifg
EFREERHFE R T Z o

SIS BE FH Excel 2019 A1 SPSS 26.0 # 4 E(T
WbFE, SRR 25081, E T 28 K.

2 4R

2.1 BELEZ DM MFE W HER

X AN [R) B 1 ¥ 35 43 H: OCR 1 AER, 4%
B, WS DM wAEAEN SR G, W
W=0.0022e" FTR, MERE R 70.9724 (& 1),

22 A[E pHETHEMME OCR 1 AER #Y
Tk

Wa%& pH E T, 1GELEAME Y AER
1 OCR 4 52 3056 384 i J5 0 /N 1) A8 Akt 34, R[]
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Fig. 1 The relationship between R. esculenta diameter of

umbrella and dry weight

HMIAET:, pHE N 6.5, 8.0, 8.5 i 3 4AME AER
TRFEZES (K2). —FHKFRN: AERz=-03719
pH® +2.107 4pH + 0.146 9, HHIERE R 1 0.627 6,
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#£ 5 E (P<0.05), Y pHE#EL 75/, &
OCR Tt #EER., “#HKFX: OCRy=0.036 5pH*~
0.872 2pH + 4.642 8, M X FREL R* N 0.546 9. A\
HAE pH {H24 7.5 BF OCR fHI K, & 4.11 mg/(g-h),
Hizd 5 H AR 22 5 8 3 (P<0.05); pH {HiRid
755, BB OCR B /N ; pHAEHIAE] 9.0 i)
BCH HBAET . pHAE A 6.5 Fil 8.0 1Y 2 20 iU
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Fig.2 Changes of ammonia excretion rate (a) and oxygen consumption rate (b) of

R. esculenta under different pH conditions

Groups marked with different letters indicate significant differences (P <0.05); the same below.
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Bl B TR, 4 BRI 9 AER Al
OCR RS RGNy A3 DB redh
g 25 BF AER Kk, A 1.30 mg/(gh), HiZd 5H
fib 3 A>3k B S 41 4 35 19 AER 25 S 3 (P<
0.01), R A 3A-EE B SLIR AN T 142.46%;
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Fig.3 Changes of ammonia excretion rate (a) and oxygen consumption rate (b) of
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R. esculenta under different salinity conditions

o B AE £R B 25 B OCR i K, A 1.58
mg/(g-h), HIZH 4 OCR 5 HAl 3 4>h 525
70 2% S 3 (P<0.01), OCR %5 HiAl 3 4>k i 5
A IEIN T 190.22%; 1 H Al 3 A4 BE LI H 2
[E) TG i 25 5 (P>0.05). £RFER 30 B OCR {EAALK,
4 0.43mg/(g-h), —FHRKFEI: OCRy =-0.304 15" +
1.613 65-0.948 6, FHICREL R® 7 0.504 6, MEAE
ERRER 20 BF OCR fHI K, 4 0.62mg/(gh), HS
Hofth 3 A3k 7 S8 21 22 S B 3 (P<0.01); hJE
“} 30 Bf OCR fEf%/]N, M 0.18 mg/L. EhEEH 15 B
) OCR 5 FoAlh 3 /> 3h B 50 00 20 22 il b 3 (P<
0.01), HA 2 LR A 2R AR E (P>0.05)
(B 3), ZFHKRRZWH ALK OCRy =
—0.052 28> + 0.183 85 + 0.333 3, ML R R N
0.520 8,

24 AEIRE TLEFME OCR 1 AER HITL
T HE 4l TR R B AER Fifi 5 LS A0 T A

ARG U/ s OCR HEAAR PR T =0 12 W R o
B S cCH 4 L 4 AER /)y,

0.23 mg/(g-h); HREEHR 25 °C Bf AER fx Kk, K 1.31
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mg/(g-h), IREEHEIT 25 °C 548 AER A BT F
TELE R 5 °C 10 °C 1) 2 4B S 4 SR E R
20°C, 25°C 130 °CH 3 M4 A 27 B
# (P<0.05). #1# AER 5 (T) Z By FR 0]
= 1isU#E R . AERy = —0.024 1T° + 0.377 87—
0.161 4, HH*EZEE R 709389, WL 25 °C i}
AER K353 1.31 mg/(g-h), 5 20 °C W TE 521
[ TC 3 2% 5 (P>0.05), {H 5 At 4 AN
SCHGH 25 5 B3 (P<0.05); JREH S, 10 F1 15 °C
(1) 3 ARSI 41 AER AHZE AR K, UN 25 °C K
WS 39% (8 4), —HFXFRH WA FER .
AERy; =—0.011 27° + 0.237 4T + 0.163 4, HIXHK
BR* M 0.717 3,

418 1) OCR 5 i B2 A8 fb B IE L, 30 °C 1
OCR fix Kk, Z4 5 HAb 5 MNRFESCIRH 22 7 W3
(P<0.05); IRJE N 5. 10 F1 15 °C 1 3 PMAhH LI
Y1 Z A1) OCR TG 3 25 57 (P>0.05); HARSLgh 4l
YI22 5 (P<0.05), —H RN Wik
7: OCRyy; = 0.036 072 —0.044 87+ 0.469 7, 5%
ZBUCR 7 0.984 7, 30 °C 3B ILH4 AT OCR i
J1.32 mg/(g-h), 5HAb 5 AR S5 A 22 F ik
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Fig. 4 Changes of ammonia excretion rate (a) and oxygen consumption rate (b) of

R. esculenta under different temperature conditions
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Fig. 5 Temperature coefficient Q;, values of respiration (a) and excretion (b) of
R. esculenta under different temperature conditions
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SEIE R 1.871+0.136 (K1 7). pH {H K 6.5~9.0 K,
B pH EAYBEIN, 2 O« N BT 2 PMIE(H,
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Fig. 6 The frequency of R. esculenta pulsations under

different conditions
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3 tie (Mugil cephalus). XA ( Nibea coibor) IR

31 pH{E. 2EMEEXEE OCR M AER
SEAD

AN RIK AR S K AR R B R 15 BE AN R, K
ZAu e DA 52289 OCR HI AER Fifi K 44
pH ETF & i k=, {H>4 pH (i —E W FR
OCR Il AER ¥4 Bifi 2 T K%, X &b A B 1 (Epi-
nephelus coioides) . T ERERHE (Pinctada fucata) .
JRERIG (Soletellina acuta) . 4i%% (Sinonovacula con-
stricta) FIHAE/NKEER (Palaemonetes sinensis) %5
TR 45 R 5O SR AR i AR O
Yfidr, S5 KR pHAE AL B2 M . A BIFSE
WO I A BRI 1 2 AR S R AR R
FHE, 24 pH{EN 7.0~7.5 B}, AER F1 OCR 2 Fift
WPRIE K. KR pH (L 3 nl 7k 32 S [l )
o7 A — TN R PR A T ) X B RACR 1 1
WO, Bamber! #F5E R B, pH {H/NT 7 B,
Venerupis decussata $1455¢1 . 40+ B 200/
SEE L E] pH (E K 7.0~7.5 W12 ShAE s,
IR R R T B AL 2% T ke 32 B A B 1 A
WA TG R RN, W R BRI R . Y
pH{EH 7.5 B, L FACEL Y 2 PRI ) B4
K25, HEWATRRR AR AR B Bog E LA
S A NIl E A 7 N [ - = I 233 N1 DN}
20 T OCR 1 AER M LA K/, HAKJE AR
ST . ABFFEH pH E/NT 7.0 BV EE4)
TACEL ) 2 FPACHR I B R)N, Horhg)
BT 54.61%, MM T 128.82%., METE
T pH B AR B, A 238 [ 2 oA 1 g i o
Ko AT w5 L8, #hEAE pHE/NT 6.8 5
=T 9.0 Bz B FHE sl R iRk g2, X HAR S
E5eAHR . AR pH BT 9.0 M A& F T &3
ST, FEHE P AT REJE L S K O, X pH
AR B AgURR , JK AR pH E AR fb 2 T i3 1Y
R, BRI ABEPLBR N AR T . H AR HEXT
pH (B WA CAFAE—E SR o E T, R LB AP IR 8T
()16 35 52 K 4K pH E 2L AT se M/, (HAEN
T FRBH ANV RO K IR A T B WA
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A, BEAEASEENEERTRESA L
MIREARACI, /NEE R IYTHAE, H H BB 1
BN ER AR TN 32 B, IR B, R
9 20~25 I}, AS[RIRIAK 0 v B A R A bR TR
15~20 AR BEFE R Y, BE OCR HI AER ZZ 16 HY)
B 20~30 BYEREEIE N, A AR Al g
i385 K7 QU (S 20 S0 0 2 R o B VA U )
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F O 2K 73 A= W A P 52 07 38 8 R0 I BE 1Y O R
XV B R UL, — o TR Y THIR RSO ph 2 IR
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mercenaria), W& . WFF B Ul (Patinopecten yes-
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Xt ¥ (Farfantepenaeus paulensis) 55 3l ¥ AR 15 #1
AR AR RT3 R O LN, R IR T
=, BETEERG N, LU, A 2R
MR, AR R, 2l — e i
J& . SR A BRI B = 2 X i R
TABFE A E RS E AT 25 °C J5, L AER
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H Y AER Hl OCR Fifiitit £ 7w i Ze dg 3 i, {H 22
SR 7E 20~25 °C W4 ) OCR Fifi i & T+
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70 ] ARG 0 T BE A8 A0 BT R R, TR (S
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B b Y PR IR B AN ], 3R N T 5 A i B
e S HBHEBR AT, 7—8 H 2hik K foh il
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Effect of pH, salinity and temperature on the oxygen consumption rate and
ammonia excretion rate of Rhopilema esculenta

ZHANG Shuo ***, CHEN Dai', LIU Jialin’°, SUN Wen', ZHANG Junbo **

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Joint Laboratory for Monitoring and Conservation of Aquatic Living Resources in the Yangtze Estuary, Shanghai 201306, China;
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
4. Engineering Technology Research Center of Marine Ranching, Shanghai Ocean University, Shanghai 201306, China;
5. Agricultural Technology Service Center of Songzhuang Town, Ganyu District, Lianyungang 222144, China)

Abstract: Rhopilema esculenta is a common jellyfish with high economic value in the coastal areas of China. In
order to explore the effects of changes in environmental factors on oxygen consumption rate (OCR) and ammonia
excretion rate (AER), this study was conducted through indoor culture to analyze the change characteristics of
OCR and AER of juvenile and adult R. esculenta under different pH, salinity and temperature conditions. The res-

0.124 8D and

ults showed that the diameter and dry weight of R. esculenta umbrella can be expressed by W= 0.002 2 e
R’=0.972 4. The changes of the AER and OCR of juvenile and adult R. esculenta were significant affected by pH,
salinity and temperature. The AER and OCR of juvenile and adult R. esculenta increased first and then decreased
with the increase of pH. Juvenile and adult R. esculenta reached their two max metabolic rates at pH=7 and pH=7.5
respectively, while the frequency of pulsations was the highest. The AER and OCR of juvenile and adult R. escu-
lenta showed a trend of increasing first and then decreasing with the increase in salinity, reaching their maximum
when the salinity was 25 and 20 respectively, which had the strongest contraction force when the salinity was 20.
The OCR of R. esculenta with different sizes increased with increasing temperature; while AER increased first and
then decreased, reaching its maximum at 25 °C. R. esculenta moved and fed at the fastest speed when the temperat-
ure was 21 °C, and almost stopped moving when the temperature was lower than 3 °C or higher than 35 °C. The
AER Q) of juvenile R. esculenta was 0.767-4.362, while the OCR Q,, was 1.299-2.201; the AER Q) of adult R.
esculenta was 0.617-4.147, and the OCR Q;, was 0.714-2.519. In this study, the average value of O : N of R. escu-
lenta under different conditions was 1.392+0.424, indicating that R. esculenta metabolized mainly by consuming
protein. This research through the study of the metabolic experiment of R. esculenta under different conditions,
explored the effects of different environmental factors on R. esculenta rate of oxygen consumption ammonia excre-
tion rate, to achieve the scientific management of the R. esculenta resources in China and provides the technical

support for sustainable development and utilization.

Key words: Rhopilema esculenta; pH; salinity; temperature; oxygen consumption rate (OCR); ammonia excretion
rate (AER)
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