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Scale Development and Squamation Chronology for Davids's
Schizothoracin ( Schizothorax davidi)
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Abstract: To determine the pattern of scale formation, scale morphology, growth and squamation chronology
were described for the Davids’s Schizothoracin ( Schizothorax davidi) reared in the laboratory condition, using
alizarin red staining and histology methods. The data analysis was performed by the software of Microsoft Excel
2010 and bivariable analysis of SPSS17. 0. The onset and completion of scale formation occurred at the 62 and
110 days pos thatching (dph) (Fig. 1 and 2), respectively. The onset of six locations of scale development
occurred in the 62 day at the lateral line near the posterior border of gill cover, in the 71 day at the lateral line
near the middle of caudal peduncle, in the 79 day at the base of anal fin, in the 83 day atthe base of pelvic fin,
in the 91day at the base of dorsal fin, and the 104 day at the isthmus ( Fig. 1 and 2), respectively.
Furthermore, the histology analysis distinguished five steps in the scale formation and development as early

morphogenesis, late morphogenesis, early differentiation, late differentiation and scale fold ( Fig. 3). The
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relationship between scale coverage rate (CR, % ) and days post hatching (D, d) was (L, mm) were CR =
-0.0014D° +0.357 3D> - 28.408 0D + 712.78 ( coefficient of determination R = 0.980 5, n =77,
P <0.000 1) (Fig. 4a), between scale coverage rate and body length was CR =0.007 7L’ - 0.944 4L’ +
43.092 0L -634.35 ( coefficient of determination R* = 0.508 4, n =77, P <0.0001) (Fig. 4b), by

regression analysis, respectively. By bivariable analysis, the scales coverage rate were significantly associated

with age (r=0.984, P <0.0001), and low correlation was between scales coverage rate and body length (r =

0.771, P<0.000 1). The results of this study suggested that the scale development and squamation chronology

in Davids’s Schizothoracin closely related to age. These knowledge may be useful in understanding of the

systematics, functional morphology and habitat use for this fish.
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Fig. 1 Location of scale development in juvenile Schizothorax davidi

a. HESGRGMLAL; b RGP IMZALL; c

EEEIETR s d. BEEEIEIR; e TTERIENR; LOWRIR.

a. Lateral line near the posterior border of gill cover; b. Lateral line near the middle of caudal peduncle; c. Base of

anal fin; d. Base of pelvic fin; e. Base of dorsal fin; f. Isthmus.
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Fig. 2 Diagrammatic illustrations of the squamation sequence in juvenile Schizothorax davidi
a. HBEJEEE 62 K b MG 71 K oo MG 79 K d HBEEH 83 K e HFEH 1 X,
f. MBS 104 K g HEFES 110 X, P SRR 8 & XK,
a. 62 days post hatching; b. 71 days post hatching; c. 79 days post hatching; d. 83 days post hatching; e. 91 days post

hatching; f. 104 days post hatching; g. 110 days post hatching. Shaded area indicates the presence of scales.
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Fig. 3 Histology of scale development in juvenile Schizothorax davidi
a, b. SIS ELRY . a. RIFTGEERIZ R HL; b RIBLFEREMMTER L -H AL R E; . BE
RE W . B LRI d~ £ R A i FLOOE MR AL s e B L9 A0 LT AR 4 Akl B L
BRI s g S ALIGI : BEAE ¥5 ST DU A SRR fh 4Ok, B AN RS B2 B he TSI REESE AR
WG, B R .
a, b. Early morphogenesis. the collagenous fiber formed the dermal stroma (a) and the accumulation of fibroblasts along
the epidermal-dermal boundary (b). c. Late morphogenesis, the differentiation of scale papillae was below the epidermis.
d - f. Early differentiation, the two upper cell layers of the scale papillae differentiate into scale-forming cells (d), scale
pocket began form (e) and scale pocket completed formation (f). g. Late differentiation. The depositions of elasmodin
were in the external layer and the characteristics of scale scale-forming cells and elasmodin were obvious. h. Folding stage.
The epidermis starts to fold around the posterior margin of the scale.
be. FENCANML; ol JRIELAFLEE; de. HE; eb. HTELF4E; el SMEAM; ep. RHE; b LM sc. B
scp. BERFLA sfe. B TR RN .
be. Basal cell; cl. Colleagen layer; de. Dermis; eb. Elasmoblast; el. External layer; ep. Epidermis; fb. Fibrablast; sc.

Scale; scp. Scale papilla; sfc. Scale forming cell.
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B4 SNREEagifBEL50E% (a) FK(b)HXE
Fig. 4 Relationship between scale coverage rate and days after hatching (a) and body length (b)

for Schizothorax davidi
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