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Tab.1 Embryonic development of C. ussuriensis

(°C) (h) (°C-h)
1 4.2 0 0.00 , ,
2 5.0 24 125.30 2 4 8
3 5.2 135 642.60
4 5.3 156 826.80 ,
5 5.3 182 959.30 ’ ’
6 5.2 216 1019.40 B3
7 4.7 248 1132.20
8 4.7 264 1245.00
9 4.5 292 1353.00
10 4.3 320 1456.20
11 4.3 341 1559.40
12 4.3 366 1662.60 ’
13 4.3 408 1765.80
14 3.7 480 2061.00
15 3.3 720 2901.00
16 4.5 1791 7753.80
2.1.5 2.2
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Fig.1 Embryonic development of C. ussuriensis
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Fig.2 Development of C. ussuriensis larvae
1 9d , 2. 12d , 3. 18d , 4. 17d , 5. 27d s
6. 37d , 7. 47d : Smm
2.2.3 37d 32— , ( , 2016),
36.2mg, 23.5—32.4mm,
R ( 2-6) 474 4332.00 5130.00 3735.50
( 2-7d), 3365.00 5808.00 2901.00°C-h,
( 2_7) (13 7”
3 b b
( , 2008),
) (Zhang et al, 2018)
( , 2017), 7753.80°C:h,
(Sun et al, 2010) , )
160.90 199.90

216.24 125.30°C-h,




420

(Puvanendran et al, 2015) ,

B E

(Buckley
et al, 2000)

E > E

(Small et al, 2001)

( , 2019)

( , 2018)

16

, 2019.
, 34(3): 303—309
, 2017.
,(6): 3—5

51
, 2013.
,28—34
, , , 2005.
, 18(2): 6—10
s R , 2018.
, 38(5): 35—40
, , , 2019.
. , 38(6): 1824—1829
, , 1998, « ).
, 41
5 s , 2017.
. , 33(6): 155—160, 174
, , ,2010.
. ,25(5): 379—385
, , 2017.
,36(1): 17—20
s s , 2015.
, 13(1): 87—97
, , , 2008.
,27(1): 161—165
, , , 2008.
. , 23(6): 425—430
, 1995. . : R
56—58
; ; , 2010. (?) (&
. , 17(4): 630—636
, , , 2018.

(Brachymystax lenok) 3
, 49(4): 858—865

, 2016.
. ,30(4): 4—6
, , , 2004
. , 11(6): 501—505
, , , 1997.
. ,10(1): 14—21

, 1984, . , ()
54—61

, 2007.

,322—325

Buckley L J, Bradley T M, Allen-Guilmette J. 2000. Production,
quality, and low temperature incubation of eggs of Atlantic
cod Gadus morhua and haddock Melanogrammus aeglefinus
in captivity. Journal of the World Aquaculture Society, 31(1):
22—29

Puvanendran V, Falk-Petersen I B, Lysne H et al, 2015. Effects of
different step-wise temperature increment regimes during
egg incubation of Atlantic cod (Gadus morhua L.) on egg
viability and newly hatched larval quality. Aquaculture
Research, 46(1): 226—235

Small B C, Bates T D, 2001. Effect of low-temperature
incubation of channel catfish Ictalurus punctatus eggs on
development, survival, and growth. Journal of the World
Aquaculture Society, 32(2): 189—194

Sun M, Li Z, Gui J F, 2010. Dynamic distribution of spindlin in
nucleoli, nucleoplasm and spindle from primary oocytes to



2 : (Coregonus ussuriensis Berg) 421

mature eggs and its critical function for oocyte-to-embryo Zhang Q R, Kopp M, Babiak I ef al, 2018. Low incubation temperature
transition in gibel carp. Journal of Experimental Zoology. during early development negatively affects survival and related
Part A-Ecological Genetics and Physiology, 313A(8): innate immune processes in zebrafish larvae exposed to
461—473 lipopolysaccharide. Scientific Reports, 8: 4142

OBSERVATION ON EMBRYO DEVELOPMENT OF USSURI WHITEFISH
COREGONUS USSURIENSIS BERG IN HEILONGJIANG RIVER

SHI Xiu-Lan"?, WANG Bing-Qian', HUANG Tian-Qing', GU Wei', CHENG Lin',
LIU Chen-Bin', CHEN Chun-Shan®, WEI Kai’, XU Ge-Feng'

(1. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China,
2. School of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 200120, China;
3. Beijing Aquatic Wildlife Rescue and Conservation Center, Beijing 102110, China)

Abstract Ussuri whitefish Coregonus ussuriensis Berg is the only fish of the genus in Heilong River basin in China.
Due to habitat destruction, water pollution, and other reasons, the number of wild population decreased year after year, thus
it became an endangered species. To understand the developmental characteristics of embryo and larval and juvenile of C.
ussuriensis, fertilized eggs were obtained under artificial breeding conditions, and morphological changes and growth
characteristics of embryo development and larval fish were observed. By observation, it was found that the zygote was a
settled egg, pale yellow, and slightly viscous. The embryonic development time sequence of C. ussuriensis conforms to the
general law of embryonic development of other salmon, and could be divided into eight stages, i.e., zygote, cleavage stage,
blastocyst stage, Gaelic embryo stage, neural embryo stage, early organ formation, and hatching stage, and further divided
into 16 substages. The average temperature of the whole embryonic development period was 4.30°C, and the effective
accumulated temperature reached 7753.80(°C-h). Poor in swimming ability of the newly hatched, transparent body, round
yolk sac about half of the body size as the nutrition source of the larvae. After hatching for 10 days, the crystal inside the
eye sac turned black, the yolk sac elongated, the fissure of the mouth and pectoral fin gradually formed, and the swimming
ability of a few larvae enhanced, and they entered the state of flat swimming but mouths remain closed. After hatching for
18 days, the larvae began to float up, the yolk sac had been largely absorbed, the blood vessel distribution was obvious, and
the abdomen had melanin deposition. After floating up for 37 days, larvae continued to develop into juveniles, and the
differentiation of pectoral, pelvic, and caudal fins were completed. This study which preliminary explored the
characteristics and rules of C. ussuriensis embryo development. provided a scientific basis for resource protection and
artificial breeding of C. ussuriensis.

Key words Coregonus ussuriensis Berg; embryonic development; morphological characteristics; developmental

sequence; larvae-juvenile



