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Tab. 1 Survival rates of juvenile chum salmon under different
salinities

1735 % Survival rate (%)
7d 14d 21d 28d 35d 42d

& FF Salinity

SO 100 100 98.89 98.89 96.67 94.45
S8 100 100 100 100 98.89 98.89
S16 100 100 98.89 98.89 98.89 98.89
S24 98.89 96.67 94.45 88.89 86.67 83.34
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AR PR R IRAFAE .35 2 57 (P<0.05)
Different letters denote significant differences (P<0.05) between
salinity groups
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Tab. 2 Effects of salinity on the gill structures of juvenile chum salmon

H U4 e B (34
¥ Salinity fif8 42 %% B Gill filament

#5818 FEGill lamella

2 /8 Fr K Gill lamella #8 /N Fr 36 BE Gill lamella

width (um) distance (um) length (um) width (um)
S0 12.71+1.51° 11.47£1.72° 68.79+13.82° 8.35+1.32°
S8 24.32+3.32° 12.29+2.56° 65.42+5.45" 7.77+0.89"
S16 28.7143.08° 13.06+3.00° 58.11+10.99° 6.74+0.73"
S24 33.68+2.81° 12.0242.68" 52.5247.30° 6.28+0.75°

T FFNEAR AN R _E bR R ORI 22 57 8 25 (P<0.05)

Note: Superscripts in the same column indicate significant differences between groups (P<0.05)
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EFFECTS OF SALINITY ON SURVIVAL RATE, GILL ATPASE ACTIVITY AND
GILL STRUCTURE OF JUVENILES CHUM SALMON

LI Pei-Lunl, LIU Weil, WANG Ji—Longl, LU Wan—Qiaol, CUI Kang-Chengl’2 and CAO Wen-Yan"’

(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Science, Harbin 150070, China; 2. College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In this study, chum salmon (Oncorhynchus keta) were cultured in different salinities for 0, 8, 16 and 24 for
42 days to investigate the effects of salinity level on survival rate, ATP enzyme activity and gill structure. Chum sal-
mon gills were dissected to measure ATP enzyme activity and to observe the gill structure under different salinities us-
ing histological photomicrography and scanning electron microscopy technologies for determining the mechanism of
catadromous migration. The results showed that the survival rates of the S8 and S16 groups were the highest, reaching
98.89%; the survival rate of the SO group was 94.45%, and for the S24 group, it was 83.34%. The Na'/K'-ATP and
Ca2+/Mg2+—ATP enzyme activities first increased and then decreased with increasing salinity, and the highest enzyme
activity was found for the S8 group, and the lowest enzyme activity was found for the S24 group. The gill filament
width increased with increasing salinity, while the gill lamella length and width decreased, and the differences between
these groups were significant (P<0.05). The number of mitochondria-rich cells gradually increased, the apical mem-
brane area decreased and the microvilli disappeared with the increase in salinity, as observed by electron microscopy.
The boundaries between the flat epithelial cells on the surface of the gill filament and the circular micro ridges in the S8
group and the S16 group were clearer than those of the SO group, while the boundaries between the flat epithelial cells
on the surface of the gill filament were blurry, and fusion or discontinuity between annular microridges was observed in
the S24 group. The surface structures of the flat epithelial cells at the bottom of the gill patches gradually changed from
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being organized to being disorganized, the number of stomata gradually decreased, and the pore sizes were reduced.
According to these results, the suitable salinity range in which juvenile chum salmon survive was suggested to be
between 8%o and 16%o during the catadromous migration stage, a supposition that needs to be confirmed by further
study.

Key words: Chum salmon; Salinity; Gill filament; Gill lamella; Mitochondria-rich cell
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Plate [  The effect of salinity on the gills of the juvenile chum salmon juveniles
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1. Gill filament and lamella at salinity of 0; 2. each type of cells on gill filament and lamella at salinity of 0; 3. the top of gill filament at
salinity of 0; 4. chondrocyte at the top of gill filament at salinity of 0; 5. gill filament and lamella at salinity of 8; 6. each type of cells on gill
filament and lamella at salinity of 8; 7. the top of gill filament atsalinity of 8; 8. chondrocyte at the top of gill filament at salinity of §; 9. gill
filament and lamella at salinity of 16; 10. each type of cells on gill filament and lamella at salinity of 16; 11. the top of gill filament at
salinity of 16; 12. chondrocyte at the top of gill filament at salinity of 16; 13. gill filament and lamella at salinity of 24; 14. each type of cells
on gill filament and lamella at salinity of 24; 15. the top of gill filament at salinity of 24; 16. chondrocyte at the top of gill filament at salinity
of 24; GF: gill filament; GL: gill lamellae; MRC: mitochondrial-rich cell; PVC: pavement cell; PIC: pillar cell; BC: blood cells; CC:
chondrocyte
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Plate [l  Scanning electron micrographs of the surface structure of the gill filaments in chum salmon at different salinities
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1. Surface structure of gill filament at salinity of 0; 2. the mitochondrial-rich cell at salinity of 0; 3. surface structure at the bottom of gill
lamellae at salinity of 0; 4. the stomata at the bottom of lamellae at salinity of 0; 5. surface structure of gill filament at salinity of 8; 6. the
mitochondrial-rich cell at salinity of 8; 7. surface structure at the bottom of gill lamellae at salinity of 8; 8. the stomata at the bottom of
lamellae at salinity of 8; 9. surface structure of gill filament at salinity of 16; 10. the mitochondrial-rich cell at salinity of 16; 11. surface
structure at the bottom of gill lamellae at salinity of 16; 12. the stomata at the bottom of lamellae at salinity of 16; 13. surface structure of gill
filament at salinity of 24; 14. the mitochondrial-rich cell at salinity of 24; 15. surface structure at the bottom of gill lamellae at salinity of 24;
16. the stomata at the bottom of lamellae at salinity of 24; GF: gill filament; GL: gill lamellae; CM: circular micro-ridge; MRC:
mitochondrial-rich cell; MIC: microvillus; PVC: pavement cell; MC: mucus cell; S: stomata



