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Tab.1 The remaining percent (REM%) and coefficient of variation (Cv) in volumes of yolk and oil globule of turbot larvae

0 1 2 3 4 5 6
SGL REM% 100.0 66.8 6.4 5.0 1.3 0.2 0
SGL Cv 36.4 30.2 58.5 50.0 56.3 180.4 —
SNL REM% 100.0 59.9 6.4 4.1 1.2 0.1 0
SNL Cv 20.2 57.3 34.0 44.3 104.9 351.6 —
FGL REM% 100.0 69.7 6.5 4.2 0.6 0.1 0
FGL Cv 30.1 30.7 45.4 42.1 63.8 118.8 —
SGL REM% 100.0 61.7 42.0 16.7 7.5 15 0.5
SGL Cv 10.5 32.8 34.3 28.0 43.9 89.7 133.2
SNLREM% 100.0 54.3 41.2 16.1 7.3 1.6 0.7
SNL Cv 0.0 0.1 18.8 32.1 45.9 129.5 108.9
FGL REM% 100.0 58.7 43.5 21.1 7.4 11 0.1
FGL Cv 1.9 31 24.4 39.0 39.8 70.2 180.0
SGL (starved gynogenesis larvae); SNL (starved normal larvae); FGL
(fed gynogenesis larvae); REM% = ( ) ( ) ><100%; Cv =

STD/AVER><100%
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EFFECT OF STARVATION ON DEVELOPMENT OF EARLY-STAGE LARVAE OF
GYNOGENESIS TURBOT (SCOPHTHALMUS MAXIMUS L.)

DING Fu-Hong', LEIlJi-Lin', LIU Xin-Fu!, MENG Zhen', LIU Bin!, ZHANG He-Sen?>, MA Ai-Jun’

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao Key Laboratory for Marine Fish Breeding
and Biotechnology, Qingdao, 266071; 2. Qingdao General Aquaculture Co. Ltd., Qingdao, 266404)

Abstract Starvation is a major reason causing mortality during early feeding stage of fish larvae. We conducted an
experiment to study how the larvae endure starvation via absorption, transition, and disappearance of inner nutrition mate-
rials, yolk, and oil globule. The diploidy gynogenesis of larvae are different from normal ones in insemination and germ
plasm. We studied the effects of starvation on the growth and development of gynogenesis of turbot larvae by detecting the
absorption of yolk and oil globule, the first feeding rate, the point of no return (PNR), and the growth and survival rate.
During the experiment, the yolk and oil globules of starved gynogenetic larvae were completely disappeared on Day 6 and
Day 7 after hatching, respectively. The highest feeding rate of starved larvae was about 85.3% occurred on Day 4, and PNR
shown on Day 8. The development stopped and decreased on Day 6 onwards with syndromes of pectoral angle and body
atrophy with color darkening. However, no distinct difference was found between starved gynogenetic larvae and the
starved normal ones in absorption of yolk and oil globule, the first feeding rate, PNR, and the development length. Starva-
tion did not affect the absorption of yolk and oil globule, which is the same as fed larvae. The consumption of yolk was
centralized, while that of oil globule was uniform and mild. The starvation PNR arrived after inner source nutrition in lar-
vae was used up. Feeding rate reached its peak during telophase of turbot larvae yolk absorption. These results are of sig-
nificance for the study of larvae’s energy metabolism and growth.t

Key words Turbot Scophthalmus maximus, Diploidy gynogenesis of larvae, Starvation, Point of no return (PNR)



