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Fig.2 Correlation between day post hatch and

total length of larval and juvenile S. walfoni Regan
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Fig.3 Allometric growth curve of body parts in larval and juvenile S. waltoni Regan
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Fig.4 Allometric growth curve of head organs in larval and juvenile S. walfoni Regan
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Fig.5 Allometric growth curve of swimming organs in larval and juvenile S. waltoni Regan
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Tab.1 Comparison of the growth rates of different fish inflection points before and after inflection points
Y H [S51AE] filijz 5 I H
Cypriniformes Acipenseriformes  Scorpaerformes  Salmoniformes
H lem fpeams b IRy [] VTR AR
S. waltoni Percocypris Spualiobarbus Acipenser Sebastes Oncorhynchus
Regan pingi:”] curruculus12] schrenckiil 19 schlegeliil ') keta Walbaum!20]
JIHGLE R H % Age at the end/d 920 57 35 38 90 30
3L K Total length 24 ~25 22 ~27 - 16 65 -
3k Head length 40 ~41 - - - 14 -
A% Body height 49 ~50 - 18 4 46 -
JLHTH: Pre-anal length 36 ~37 22 ~27 20 9~10 - -
) JLJ5 1 Post-anal length 37 ~38 22 ~27 - 9~10 -
iﬁi(ifﬁ R4 Eye diameter 18 ~19 14 ~15 16 2 - -
point age/d )4 Snout length 42 ~43 33 ~34 23 16 22 -
Mg tg | Pectoral fin length 18 ~19 13 ~14 - 11 46 -
i K Dorsal fin length 39 ~40 31 ~32 18 - 46 -
g Pelvic fin length 46 ~47 43 ~44 19 - 20 12
WK Anal fin length 43 ~44 38 ~39 17 - - -
JE#g K Caudal fin length 37 ~38 32 ~33 14 10 12 -
3L K Total length 2.26/1.01 2.21/1.05 1.02 1.77/1.12 1.06/0.78 1.42
3k Head length 1.67/0.98 - 1.10 - 1.60/0.90 -
A7 Body height 1.43/1.18 - 1.85/1.13 - 1.27/0.92 -
PR K RS JLHTH: Pre-anal length 0.81/0.98 1.05/0.83 0.80/1.07 0.65/1.07 1.07 0.65
PEEER R JTJ5 & Post-anal length 1.38/1.04 0.90/1.32 1.03 1.57/0.91 - 1.23
chr:;:}; fjﬁiﬁf;::‘ W42 Eye diameter 1.61/1.06  1.75/0.99  1.24/0.89 8.29/1.08 0.88 112
) P‘)Oim/’ ) W1 Snout length 1.77/1.18 2.19/1.22 1.56/1.00 2.09/1.12 1.59/1.08 1.44
Growth coefficient Hgfg | Pectoral fin length 3.95/1.13 4.48/1.45 - 2.63/1.08 1.27/0.92 -
after inflection point i K Dorsal fin length 1.55/1.09 4.81/1.57 2.37/1.10 - - 3.42
g Pelvic fin length 3.78/1.45 4.57/1.55 3.97/1.17 - 4.89/1.29 2.42/4.22
B K: Anal fin length 3.18/1.55 3.22/1.77 2.91/1.21 - 1.60/1.24 3.43
JE#E K Caudal fin length 1.93/1.14 3.31/1.38 2.31/0.98 2.18/0.92 4.37/1.08 2.31
@5 H Perciformes
i H Ttem étﬁé’ﬁﬁlﬁ Wi ﬂl‘lﬁﬁfﬁgﬁﬁ BEA7 4 Seqith ﬁﬁi@
Lutjanus ) Lates Trachinotus Oplegnathus TS Epinephelus
erythropterus! 131 calcarifer14] ovatus! 151 punctatus16] 0. fasciatus coioides' 13!
SLGAE R H % Age at the end/d 35 36 36 70 50 28
34 Total length 17 16 15 35 38 11~12
3L 5 Head length 17 16 15 - 31 21 ~22
1K1 Body height 17 16 15 32 37 14 ~15
JLH K Pre-anal length - - - - - -
JIJG 1 Post-anal length - - - - - -
ﬁ;i(?(ﬁ? fR4% Eye diameter 17 16 15 22 20 20 ~21
point age/d W) K Snout length 17 16 15 29 31 -
g fg | Pectoral fin length 17 16 15 - - 14 ~15
€K Dorsal fin length 17 15 - - 20 ~21
& K- Pelvic fin length 17 - 15 - - 17
JEAER: Anal fin length - - 15 - - -
JE#ig K Caudal fin length 17 16 15 32 15 22 ~23
34 Total length 1.85/0.98 1.12/1.06 1.57/0.92 1.15/1.03 1.30/0.97 1.17/1.03
3k Head length 2.24/0.87 1.08/0.81 1.42/1.00 - 1.47/0.91 -
1K1 Body height 2.23/1.11 1.01/1.05 1.67/1.08 1.51/1.21 1.56/0.97 1.11/0.89
s K R 5 JTHT K Pre-anal length - - - - _ 0.99
EATSVEEEN Y JILJG 1 Post-anal length - - - - - -
(;;“(‘;}; :r“’f‘ﬁ;‘z:‘ i Eye diameter 1.38/0.87 0.97/0.61 1.20/0.85 1.06/0.85 1.63/0.98 1.06/0.81
point/ ; W)K& Snout length 1.99/0.94 1.24/1.10 1.52/0.83 1.33/1.00 1.57/0.94 -
Growth coefficient Mg fg 1 Pectoral fin length 1.01/1.12 1.00/1.09 1.26/0.99 - - -
after inflection point €K Dorsal fin length 2.55/0.89 1.07 0.68/1.14 - - 1.86/0.72
5 #& K Pelvic fin length 2.31/0.95 1.08 - - - 2.00/0.90
JHER: Anal fin length 1.23 1.15 1.49/1. 14 - - 1.86
JE#g K Caudal fin length 1.79/1.05 0.88/1.03 1.02/0.99 1.64/0.55 2.23/1.02 2.53/1.49

T =" PR R AR AP OR I B R R DA SR s AR KRR — DR AR AR B 5

«

Notes :
no inflection point.
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- "means that there is no inflection point or lack of relevant records in the course of development; growth index has only one datum to represent that there is
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P RN #0100 A A T R oo D A 5 A
TR, 12 DX ) 3 J2= A8 DB 3R L 7K 2R AN 3 5 B
TS P B R R A B B S ) B 2 A
o R, 32 XA R A U, A 5 R BH
B 5, AR R B BRI 22 FEBOKR, e
PAESEZURE , K IR 20 55 1ROk, A2 3 B
A E IR D, AN R AR ) A B
SE, R F AR B ORI, SR A 3 = 5
A SRR A5 R B TR BT
PR RN AT £ 4 e 8 AR K B PR AR
YT E 0 28 e, 2 BN B 2 BoA
HAERK R S IR BA K AR, K &
PR, AR T AT R T 5 £ R R R A
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Allometric growth pattern of Schizothorax waltoni Regan at larvae and
juvenile stages

XU Bin', WANG Ning'*, WEI Kaijin', ZHU Xiangyun', XU Jin', MA Baoshan'

(1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs, Yangize River Fisheries
Research Institute , Chinese Academy of Fishery Sciences, Wuhan 430223, Hubet, China; 2. College of Fishery, Huazhong
Agriculture University , Wuhan 430070 , Hubei , China )

Abstract: The allometric growth pattern of Schizothorax waltoni Regan at the age of 0-90 days was studied by
experimental ecology. The results showed that the inflection point of larvae growth from slow to fast was 28
days old. Most of the external organs of larvae of S. waltoni Regan had the characteristics of allometric growth.
Head and tail grew faster than trunk. Head length, anterior anus length and posterior anus length showed
inflection points at 24 —25 days, 36 —37 days and 37 — 38 days respectively. Head height and body height
presented growth inflection points at 40 — 41 days and 49 - 50 days respectively; eye diameter presented
growth inflection points at earlier 18 — 19 days, which promoted the full development of eyes, so as to improve
the ability of early larvae to eat exogenous food at the opening stage. Snout length presented growth inflection
points at 42 —43 days, which promoted the full development of mouth to adapt to different conditions. The
growth inflection points of pectoral fin, dorsal fin, pelvic fin, caudal fin appeared at 18 — 19 days, 39 - 40
days, 43 —44 days, 46 —47 days and 37 —38 days respectively. The relative total length of pectoral fin and
pelvic fin showed positive allometric growth before and after inflection point, but the growth index after
inflection point decreased significantly. The swimming ability of larvae of S. waltoni Regan greatly improved.
The allometric growth pattern of larvae of S. waltoni Regan guarantees the full development of important
functional organs, effectively guarantees the survival ability of larvae after the beginning of exogenous
nutrition, and has important guiding significance for early wild resource protection and seedling production.

Key words: Schizothorax waltoni Regan; larvae and juveniles; growth inflection point; allometric growth;

early development
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