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Application of the aceto-carmine technique for the identification
of phenotypic sex in turbot Scophthalmus maximus L. young fish
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ABSTRACT In this study three combined methods including microscopic examination, ace-
to-carmine staining of squash mounting and haematoxylin-eosin staining of histology section of
the gonads were adopted to determine the phenotypic sex of turbot Scophthalmus maximus L.
young fish. Among the 1 217 individuals of turbot young fish (total length 8. 3~21.5 cm, wet
body weight 9. 0~183. 9 g), all of the 269 individuals weighting more than 90 g and 790 individ-

uals weighting between 10~90 g could be unambiguously sexed by macroscopic examination of
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their gonads, whereas the remaining of 154 individuals weighting between 10~90 g and 4 indi-
viduals weighting less than 10 g were identified using squash mount preparation and histology
section, respectively. The accuracy of the squash mount observation of young fish weighting
more than 10 g is up to 100 percent, which was validated by classic histology section. With the
validated efficiency and accuracy in the sexing of turbot young fish, the squash mount technique
holds out the prospect of considerable improvement in the development of the production tech-

nique of all female turbot juvenile.
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Fig. 2 Percentages of young turbot sexed by macroscopic examination,

wet squash and histological preparation in each weight group

RE=>90 g 1Y 269 B4 143 RN EC L8, & =M. 60 T B S 3 580 Sl i 8 , = i
— A B 2 TT U 1] i A v S il (IR T -3-0) 2 126 J2 M 1RSS5 52 2 2% MR 6 T 1B e R4 B 22 1) CI&T i 1 -5-T) 5
PR G AR R 87 B SR R AR 38 /NS — B B B B 20 i URE (TR T -4-OC) R 8 Hp 88 A /N K — B 4l /K
B2 FURE CIRTRR 1 -6-SC) 5 X4 lAE ) ME A% 5 FE 40 (0 R A7 306 (A T 7 A6, SR P PR R UL ¢ 5 998 1R T 1 ) 8
GORM 2, WRHE 10~90 g B%frh, 790 RAEIRAMERRIE 5 K H > 90 g 2h i) —FEWT . 53 40 154 R AEIR AP
PR AE AN B A 2 52 3 B AR 24 MR (B2 R U B 305 A TR 19 DX 20t B 5 R0ORS S5 CIRT R IT ) 5 JE 41 3 B 4 i [] —
AR SR AL A R AV R A S OO S B B R 200 A P AR o B LS O RT B (IR R DL -1, 2) s A
FRRAE 5 A0 R4 A B 0 B0 B — BRI -2 IR L -4 5 I B 8 A1 3 4R A1 ] — A5 S 000K BF 4l i, 72 40 204
F R RAR 5 A ) B 2B T B B PRI R IT -3 o T 228 3 4% A T e A ) 60 B8 Tl e o R I S A 100 05 0 40 T AR A1 5 A
AP ERAFAE R 500915 PR R AR L CEUR T -6 IR I -4) o xF 58 BAREE 10~90 g #yfafalifiz A 7 44101 F FiIis
PR PR RN 7 b A P ) e, 2 SRR B b i £ 33 B L M 25 B I R BRI &l O HL R )
TEER e e —. RE <10 g B9 4 B4, AEFENRAR /N o i 355 PR JLF- Gk BN, J0 3wk ) 3 85 O Bk 47 s
BRI G tr, HUE I o 4 A [ A0 2 2 F 1) T 9 2 8 e



40 ok B B R %32 %

L. e 52, B 3. B SRR s 4. [ — B SE3E M - BRI LT €05 5. RS SR 5 6. TR) — K BLIE ) - IR IR AL G (0 5
B fEBE: O: B s OC. B BR 4R s TR 52 s SCORS BEA A s AT AR 1-1 .4 B R35K 50 pm

1. Female; 2. Male; 3. Enlargement of the ovary; 4. Same ovarian tissue stained with aceto-carmine; 5. Enlargement of the testis;

6. Same testicular tissue stained with aceto-carmine; B: Bladder; O: Ovary; OC: Oocyte;

SG: Spermatocyte; T: Testis; Plate I-1 and 4 Scale bars = 50 pum
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Plate I Macroscopic examinations and wet squash preparations of the ovary and testis of turbot young fish
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1 and 2 histological section and wet squash preparation of the same ovary, respectively;

3 and 4 histological section and wet squash preparation of the same testis, respectively;
OC: Oocyte; SC: Spermatocyte; SSC: Sac of spermatocyte; Scale bars = 50pm
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Plate ][ Coupled histological sections and wet squash preparations of turbot ovary and

testis un-differentiable by macroscopic examination
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