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Tab. 1 Grouping of body mass in subgroups with different growth performances

I T )5 = Body weight (g) 5t B E P FEAEL
< TR S0 1/ v S Coefticient Frequenc Sample number
Experimental subgroup it S{H )rmffffﬁ_ ) ricient qo y pl
Range Mean value Standard deviation of variation (%) (%) (ind.)
A 6.8—16.7 8.2 1.5 18.3 5.0 150
B 4.5—6.7 53 0.9 17.0 20.6 618
C 2.8—4.4 3.8 0.6 15.8 48.3 1449
D 2.0—2.7 24 0.4 16.7 21.0 630
E 0.7—1.9 1.7 0.5 29.4 5.1 153
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W KR U N b E ALEF (SOD. CAT. POD)F!
ATPH#§ (Na' /K -ATPase. Ca’ /Mg’ -ATPase), ¥ J%
PUER AR MRl AR PR
(ACP. AKP)FIATP/#(Na' /K -ATPase. Ca’ /Mg -
ATPase). IR 77 IR S350 H 5 A=
TREHI ST AT, AR 0 B R vh B 75 vk B i Bt
H o E AL 2E A UV-12407 8 41 0] DL 43 6 6 FE it
(A EPR R S ARAF).
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AR IR VUSRI PEIR . FEE R AR
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KIMEAIARAEZE, I R ENLSD % # HLEER I T RE N
T 18] f) 22 57 2 35 M (ML P<0.05°4 8. 35 2 57).
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2.1 EALRMAREEAEHE

FHEE 2A0 ] 1AL, B 18 WUB R Mtk ) 22
SR RBEE BRI E. NEME. K
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D=E, iif " 1% % A>B>C>D>E (P<0.05), ¥R AT

R2 IR FHEENRENESR
Tab. 2 Differences in dorsal muscle morphology among experi-
mental subgroups (mean+SE)

D FEAR
Determination A B C D E
standard
it i 15350+ 9398+ 6782+ 5287+ 2703+
Hardness 3665" 1518 643° 523° 3314
ik 3227+ 1544+ —111.6+ 558+ -—53.0+
Viscosity 764 36.1 11.7° 7.3 10.0
L 0.582+ 0.560+ 0.548+ 0.504+ 0.479+

Elasticity 0.033"  0.056° 0.080™ 0.039™ 0.045°
A SR 0.849+ 0.657+ 0.513+ 0471+ 0372+
Cohesion 0.037°  0.068° 0.040° 0.042° 0.030°
Js b 11913+ 6872+ 3478+ 2574+ 747+
Glueyness 1724 820° 396° 640°  139°
DR 6425.6+ 3434+ 2481.9+ 1507.6+ 584.4+
Mouthfastness  1208.4" 282.5° 239.4° 2534 482°

mp=Ris 0.747= 0500+ 0357+ 0312+ 0.196+
Resilience  0.064°  0.053°  0.031°  0.044° 0.024

[ AT AN A BRI 22 57 8 (P<0.05), R )
Note: In the same line, different letters represent significant
differences between groups (P<0.05), the same applies below
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EHEE 30 1B RJ I, 3 8] JE 25 E g PR ) 22
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WE A%, MRS E LY 2 A<C=E, HB. DT#Y
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Fig. 1 Cluster heatmap based on organ ratio traits, dorsal muscle
morphology traits, and oxygen consumption rate traits
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Tab. 3 Differences in organ mass ratio traits among experimental

subgroups (mean+SE)

JUE 28 LU AR IR
Organ proportional A B C D E
trait
(B 5 /A o ) 0.031+ 0.033+ 0.033+ 0.033+ 0.033x
Gill coefficient 0.003" 0.003° 0.004° 0.005" 0.005"
(gill mass/body mass)

P I 2 5

(P /4 5 )
Visceral coefficient
(visceral mass/body
mass)

DA 4 B

(PN I o3 /154 o )

Visceral net-weight ~ 0.242+ 0.280+ 0.315+ 0.289+ 0.326+
ratio 0.034" 0.057" 0.118° 0.079” 0.140"
(visceral mass/net
body mass)

fifE 4 L LY

(BT B/ A T )
Gill net weight ratio
(gill mass/net body
mass)

SR L

()57 &/ I E T &)
Gill-visceral ratio
(gill mass/visceral
mass)

0.194% 0217+ 0.233+ 0221+ 0.238+
0.022" 0.035" 0.058" 0.054" 0.080

0.039+ 0.042% 0.043% 0,043% 0,044:bt
0.003" 0.004° 0.005" 0.006" 0.007

0.163+ 0.154+ 0.150+ 0.184= 0.234+
0.028" 0.030° 0.044° 0.152" 0.461°
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Fig. 2 Differences in diurnal, nocturnal, and daily oxygen
consumption rates among experimental subgroups
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AR T BER R A7 7E 35 1 22 53 (P<0.05), T8 7 BEEUAA R 2 BE %
NSN3 (P>0.05); T [H
The superscripts a, b, ¢, d and e indicate the difference among
groups, and the superscripts x, y and z indicate the difference
within groups, values with different superscript letters indicate
significant difference (P<0.05), while with no or the same super-
script letter mean no significant difference (P>0.05), the same
applies below
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Fig. 3 Differences in critical oxygen levels in water among experi-
mental subgroups
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Fig. 4 Differences in digestive enzyme, phosphatase, and lactate

fiig{iG 1) Enzyme activity (U/mg prot)

dehydrogenase activity among experimental subgroups
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Fig. 5 Differences in antioxidant enzyme activity in gill tissues
and internal organs among experimental subgroups
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Fig. 6 Differences in ATPase activity in gill tissues and internal
organs among experimental subgroups
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DIFFERENCES IN DORSAL MUSCLE MORPHOLOGY AND ORGAN PHYSIO-
LOGY AMONG SUBGROUPS WITH DIFFERENT GROWTH PERFORMANCES
WITHIN THE COHORT OF JUVENILE BLACK SEABREAM

RAN Duo-Ying', HUANG Lin’, ZHANG Li-Jun', LIU Zhe-Yu', ZHENG Jia-Hao',
JIANG Hong—Lei2 and WANG Zhi-Zheng1

(1. College of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China; 2. Ningbo Marine and
Fisheries Research Institute, Ningbo 315103, China)

Abstract: This study investigates the differences in dorsal muscle morphology and organ physiology among subgroups
with different growth performances within the cohort of juvenile black seabream (Sparus macrocephalus). The objec-
tive is to uncover the connections between growth performance, metabolic strategies, and feeding mechanisms. This
information is crucial for accurately selecting high-quality breeding populations of juvenile black seabream and for
scientifically guiding efficient and intensive cultivation. A total of 3000 individuals from the same cohort of juvenile
black seabream which cultivated in cage culture by Ningbo Xiangshan Harbor Aquatic Seedling Co, Ltd. in the Xi Hu
Harbor area were chosen. Following a 1d fasting period, they were categorized based on body mass into five subgroups:
A [body mass (8.2+1.5) g, frequency 5%], B [body mass (5.3£0.9) g, frequency 20.6%], C [body mass (3.8+£0.6) g,
frequency 48.3%], D [body mass (2.4+0.4) g, frequency 21%], and E [body mass (1.7+0.5) g, frequency 5.1%].
Comprehensive studies were conducted on the differences in oxygen consumption rate, critical oxygen level, and
enzyme activity in gill tissues and internal organs based on measurements of dorsal muscle morphology and organ mass
ratios. The findings indicate: (1) Subgroups in this study can be distinctly differentiated based on the clustering charac-
teristics of organ ratio traits. (2) Among the traits of dorsal muscle morphology and oxygen consumption rate, only
chew resistance and daily oxygen consumption rate showed a monotonic increase with enhanced growth performance.
The diurnal rhythm of oxygen consumption for subgroup C was roughly equal during day and night (P>0.05), while for
other subgroups, nighttime rates exceeded daytime rates (P<0.05). (3) The critical oxygen level in water exhibited a
stepwise decline as growth performance improved, with only subgroups A and B showing significant differences
(P<0.05) from subgroup E, following the pattern E>A~B. (4) Activities of internal organ enzymes such as amylase,
protease, AKP, ACP, and ATP displayed a stepwise decline with enhanced growth performance, while SOD, CAT, and
POD enzyme activities showed a stepwise increase, and lipase and LHD enzyme activities demonstrated an initial
decline followed by an increase. (5) Gill tissue enzyme activities for SOD, POD, Na'/K'-ATPase, and Cay/MgB—
ATPase all exhibited a stepwise increase with enhanced growth performance, while CAT enzyme activity showed an
initial decline followed by an increase. The research provides a scientific foundation for constructing growth perfor-
mance evaluation systems for black seabream, exploring fast-growing germplasm, and guiding the selection and bree-
ding of fast-growing varieties (strains).

Key words: Growth performance; Oxygen consumption rate; Critical oxygen level; Dorsal muscle morphology;
Enzyme activity; Juvenile black seabream
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