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Fig.1 Year round photothermal conditioning schedule used to mature captive broodstocks
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Tab. 1

Maturity characteristics of the ovaries of captive V. variegatus broodstocks

maturation stage

development stage

characteristics of oocytes
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Tab.3 Serum sex steroids levels in different development stages
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Note: “a” means significant difference between different develop-
ment stage (P<0.05); “b” means P<0.01.
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Annual gonadal maturation cycle of captive spotted halibut, Verasper
variegatus: correlation with serum sex steroids and photothermal
regulation

XU Yongjiang"?, LIU Xuezhou'?, WANG Qingyin'*, ZHAO Ming'?, QU Jianzhong’
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Breeding and Biotechnology, Qingdao 266071, China;
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Abstract: We documented the annual ovarian maturation cycle and measured serum sex steroids levels in the
spotted halibut, Verasper variegtus, using histological and morphometric methods and radioimmunoassay. In addi-
tion, we analyzed the relationship between the gonadosomatic index (GSI), condition factor (CF), hepatosomatic
index (HSI), sex steroid levels and temperature or photoperiod. Oocyte development was asynchronous and the
halibut exhibited batch spawning behavior. We divided oocyte growth in sexually mature females into five phases.
Similarly, the ovarian maturation cycle was divided into four stages. GSI, HSI, and CF all increased prior to, or
during the peak phase of vitellogenic growth corresponding to gonad development. The GSI was positively corre-
lated with HSI and CF. Temperature had a greater influence on gonad maturation (GSI and HSI) than photoperiod.
The level of serum estradiol began to increase in November and peaked in January, thereafter decreasing to a rela-
tively low level until the following reproductive cycle. The level of serum testosterone peaked in October, two
months earlier than that of the peak in estradiol. We found a positive relationship between the levels of estradiol
and testosterone. Both temperature and photoperiod had a significant positive effect on levels of serum estradiol,
which was also positively correlated with GSI and HSI. In addition, temperature and photoperiod had a significant
effect on HSI and CF, respectively. Our results provide insight into the physiological and endocrine mechanisms
controlling the annual reproductive cycle of captive female spotted halibut brood. In addition, our observations
provide guidance for broodstock programs and for the determining the optimal timing for hormone induced
spawning.

Key words: Verasper variegatus; ovary maturation cycle; sex steroid; photothermal regulation
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Platel Morphological characteristics of oocyte in different developmental stages

A. Oocyte of early phaseIl, showing varied shape of oocyte and big nucleolus (n). B. Oocyte of late phase Il (perinucleolus
stage), showing yolk nucleus (nu) and geminal vesicle (GV). C. Oocyte of early phase III, show cortical alveoli (CA) and double
layered follicle membrane (FM). D. Oocyte of late phase III, cortical alveoli (CA) increased in number and zona radiate formed. E.
Oocyte of early phase IV, show yolk globules (YG) , follicle membrane (FM). F. Zona radiate (ZR). G. Oocyte of mid phase IV, yolk
globules (YG) increased. H. Oocyte of late phase IV, position of the nucleus started to migrate towards the animal pole, nucleus
membrane collapsed. 1. Oocyte of early phase V, incipient coalescence of yolk globules started. J. Oocyte of latephase V, yolks plate
volume enlarged. K. Rudimental follicle membrane (FM) after spawning. L. Oocyte with atresia. Bar stands for 50 um. CA: cortical
alveoli; FM: Follicle membrane; GV: Geminal vesicle; nu: yolk nucleus; YG: yolk globules; YG: yolk globules; ZR: zona radiate.



