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Fig.l Thelycum development of female F. chinensis

A: PLIS ZHF(HETRIEIRASHE); B: PL16 MESR(HESR FFE); C: PL38 WEMF; D: PL54 WEAR(RT. JEHMEBEHIBL); E: PL74 MEUF;
F: PL86 MESF(RTREE/S 2 M) s G: PL1I2 MERR( “1L” FIEZGEIEA); H: PLI24 MERR( “I17 FIRREIFE TH); 1. ik
WERER; V. 54200, V. SB58E; Ist: 5 10kE
A: Juvenile shrimp at 15 days post-larva (conuli has not developed); B: Female shrimp at 16 days post-larva (sunken conulis); C:
Female shrimp at 38 days post-larva; D: Female shrimp at 54 days post-larva (anterior and posterior valves appeared); E: Female shrimp
at 74 days post-larva; F: Female shrimp at 86 days post-larva (sunken posterior margin of anterior valves); G: Female shrimp at 112 days
post-larva (“€” sharped anterior valve appeared); H: Female shrimp at 124 days post-larva (sunken posterior margin of “¢” sharped anterior
valves); I: Adult female shrimp; IV: the fourth pereopod; V : The fifth pereopod; 1st: The first pleopod
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Fig.2 Development of endopodite of the first pleopod of F. chinensis

A: PL54 HESFCESHINERRALGE); B: PL74 HEXR(AEFE LAY THFR S5 A5 90°); C: PL86 HENF; D: PL106 MEXF; E: PL124
MR F: PL106 MEUFCRRR, MIH-ARIGES 1 IR NAD)s G: WMUARHEIRCEHRD) s Hy BUAMEIRGCHEREARTE) ;s T BUARBELRCG
IR, WIERAOERE 1 ORI Tst: 55 19K A2
A: Male shrimp at 54 days post-larva (broadening on the base of endopodite of the first pleopod); B: Male shrimp at 74 days

post-larva (the top and base of endopodite of the first pleopod forming an angle of ninety degree); C: Male shrimp at 86 days
post-larva; D: Male shrimp at 106 days post-larva; E: Male shrimp at 124 days post-larva; F: Female shrimp at 106 days

post-larva (control, willow-leaf shaped endopodite of the first pleopod); G: Petasma of adult male shrimp; H: Adult male shrimp

(hamulus of petasma); I : Adult female shrimp (control, willow-leaf shaped endopodite of the first pleopod); 1st: The first pleopod
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Differentiation and Development of External Sex
Characteristics of Shrimp (Fenneropenaeus chinensis)

FENG Zhengfu', LIN Xiaofei', GE Leilei’, ZHU Wei'"

(1. College of Life Science, Qingdao Agricultural University, Qingdao 266109;
2. Qingdao Vland Biotech Group Co., Ltd., Qingdao 266001)

Abstract Fenneropenaeus chinensis is one of the prominent aquaculture shrimp species in China. To
better understand its reproductive biology, here we investigated the sexual differentiation and development
of the shrimp. The morphological changes of the female thelycum and the male petasma were observed.
The larvae of F. chinensis collected from Yellow Sea Fisheries Research Institute (YSFRI) in Aprils of
2012 and 2013 were cultured in a circulating water system. The adult F. chinensis were purchased from
aquatic produce market. The samples were fixed in Bouin’s solution for 16-24 h after being anesthetized
with seawater saturated with Mg,SQOy,, and then stored in 70% ethanol at 4°C for observation of external
sexual development. The images were taken by Olympus CX22 LEDRFS1 microscope. It was found that
the sexual differentiation of female shrimp started at 16 days post-larva (PL16). A subsidence appeared in
the conuli on the ventral plate between the fourth and fifth pairs of pereopods in female shrimp, but no
subsidence in the conuli was found in male shrimp. The valves that were components of thelycum
appeared at the base of the fourth (anterior valve) and fifth pairs of pereopods (posterior valve) at PL54.
At PL112, the form of anterior valve appeared to be similar to “epsilon type”. At PL124, the thelycum
began to develop. Compared to the development of thelycum, the growth of petasma of male shrimps was
late. The initial differentiation of endopodite on the first pair of pleopods was found at PL54, indicating
the formation of male external genitalia. At PL106, petasma appeared to be similar to that of adults. The
cannelure became obvious and periphery up folded, but the endopodite on the first pair of pleopods in
female remained a willow-leaf shape.

Key words Fenneropenaeus chinensis; Sexual differentiation; Development; Thelycum; Petasma
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