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Fig. 1 Vertebrae of a large yellow croaker

a. 25 B b. 26 BT, ¢ 27 B
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Tab. 1 Number of vertebra and the pattern of bone
composition of a large yellow croaker

B B AURBA

- . 5 k(%)
‘™ (%) JEHECT)  BHEC)
25 4.17 11 14 100

11 15 55.6
26 83.33

12 14 44 .4
27 12.5 12 15 100

22 RESHBEFHEAETRFABTATAR

KA S B ERBZLRAS T (E 2a); 8
H i o 2 Hh I S 40y, A i o 1 0 1 5
(Kl 2b); 15 Higwl R Tk ZEWE, LI

T2 3METREEMEE. MR, BRURBERE X F

HHLUER I 2¢); 16 HIRITEEE BT & i
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2d), KELREPIKS EES A K B, BRI
0 (B A A £ ) 8 A 1 R Al B AR £ R Y A
PR ST T bR TR R O m R IR B Ak, 21 BT
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22~23 M HEE (8] 2f), 26 B I AEHE 209 B AT T 4R
HAL(E 2g), 38 HIBAFHEM A58 i k(& 2h).
BHET RERETEA 25, 26 LI 27424, LU
26 TR E, HHEEL 73.08%, HKE 27 M
W, AR 15.38%, 25 AME TR, N AL
11.54%(5% 3).

Tab. 2 Relationship among vertebral body, pulse-spines, transverse processes, and myeloid spines of three kinds of a

large yellow croaker with different vertebrae

BWRAECT) BRI (%) TS HEAR (%) KR/ AE AR (%) RS /RE IR (%) KRR/ B R (%)
25 185.17+0.56 50.61+0.21° 175.16+0.48° 22.88+0.10° 125.44+0.21°
26 191.84+1.914° 50.29+0.526° 185.47+1.875° 20.95+0.224° 113.77£1.125°
27 193.38+0.488" 53.4140.207° 171.23£0.493¢ 24+0.096° 107.39+0.261°

T R FRE SRR B k25 5 10 3 (P<0.05)

x3 AARBTREEFEVHESH
Tab. 3 Proportions of the number of vertebral vertebrae
in the larvae of a large yellow croaker

B ECR () i (%)
25 11.54
26 73.08
27 15.38

R A A 1 A IR 32 8 3 A AR AR 73 2R
B HEIR P 2RI, R AR B A
HEPR T i 70 28, (R 20 B o MEVR B A2 UL T 1R 5
24~25 MHER, Z I I—DHEA, HARBUN . 45108
SER L AR A BERR(A 3).

R B A2 i #0775 LA B T e A 5 B T
R HIE AR HECRRES BB B 27 4
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Fig2 Development of vertebrae in a juvenile large yellow croaker
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Fig.3 Development of abnormal vertebrae of a juvenile large
yellow croaker
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Fig. 4 Development of abnormal vertebrae of an adult large yellow croaker
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Fig. 5 Growth of bones of juvenile fish aged 5-40 days of a large yellow croaker
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Spinal vertebrae of a large yellow croaker (Larimichthys crocea)
along with its early development

HUANG Wei-qing' 2, ZHANG Yi®, ZHOU Feng-fang?, RUAN Shao-jiang?,
LIN Pei-hua', ZHOU Zhen-ping', DING Jian-fa?, LIU Jia-fu®, YANG Jun-fan?

(1. Ningde Dingcheng Fishery Company Limited, Ningde 352100, China; 2. Department of Bioengineering,
Ningde Normal University, Ningde 352100, China; 3. Fishery Technology Promotion Station, Ningde 352100,
China)

Received: Jun. 5, 2020
Key words: Larimichthys crocea; adults and fry; vertebrae; growth and development

Abstract: To provide a theoretical basis for improving the biology of Larimichthys crocea and for breeding new
varieties with vertebrae as quantitative characters, we conducted a statistical analysis of the spinal joints of the
parent L. crocea by the double staining method. We statistically analyzed the growth and development of the spinal
joints of an adult large yellow croaker, as well as the number and growth of the vertebral joints of the adult, juvenile,
and offspring (aged 5-40 days) species of the croaker. The results showed that among 48 parents, 83.3% had 26
nodes, 12.5% had 27 nodes, and 4.17% had 25 nodes. There are two types of vertebrae in L. crocea with 26 joints.
The first one comprises 11 abdominal vertebrae and 15 coccyges, whereas the second one comprises 12 abdominal
vertebrae and 14 coccyges. The spine of L. crocea with 27 joints consists of 12 abdominal vertebrae and 15 coccy-
ges; however, the spine of L. crocea with 25 joints consists of 11 abdominal vertebrae and 14 coccyges. Ossification
appeared at the age of 22 days and was completed at the age of 38 days, under the conditions when the water tem-
perature is 24°C-25C with salinity of 25-26. There are also three types of the number of bone joints (25, 26, and
27), which accounted for 11.54%, 73.08%, and 15.38% of total numbers, respectively. Some abnormal phenomena
such as the fusion of vertebrae, redundancy, the bifurcation of hemal and neural spines, and the hyperplasia of ver-
tebrae were also observed during the development process of the vertebrae. The relationship between the node
length (y) and day-age (x1) was y=0.009 5x%— 0.098 1x+3.716 1(R*=0.960 7), and it shows a negative heterotopic

growth with an average growth rate of 0.295 mm/d.
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