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Fig. 1 Sampling location of P. dipogon in the Yarlung Tsangpo River
*1 BEBHAINAMAEHALIT
Tab. 1 Samples collected for statistic analysis of P. dipogon in the Yarlung Tsangpo River
time female male undetermined
year month L number L number L number
10 249~510 15 254~326 13 247~256 3
2008 11 221~459 21 254~439 12 246~265 2
12 171~408 18 256~392 14 80~256 15
1 146~385 20 211~342 10 110~206 3
2 168~554 16 258~339 17 88~264 16
3 259~569 23 286~434 11 83~111 4
4 228~494 16 262~506 19
2009 5 273~418 31 265~362 14
6 288~382 4 299~355 13 297 1
7 258~413 23 251~371 23 78~210 5
8 248~411 34 233~337 35 101~191 35
9 233~452 17 267~376 12 249 1
4 175~465 45 243~405 19 144~292 30
2012 5 162~442 97 177~365 54 144~275 47
6 186~346 10 206~325 5 110~256 11
7 154~457 43 167~334 27 132~246 23
2013 3 187~404 22 325~359 5 196~286 4
1.2 ,

B

, (600°~2000") ,
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(Olympus BXS51) ,
(Ratoc System Engineering, Tokyo)

1.3
1.3.1
2 ( 15 d )
3 , 3
, 3
(IAPE) (CV)
N R|IX. —X.
1apE, = L3 L5 =T, ooy
TONT\RETE X
R 2
S (X X R
cv=iz 22Xy =) x100%
N Xy
N , R
X i » X
J
1.3.2 (marginal
increment ratio, MIR)
1~8

MIR=(R-R,)/(Ry—R.-1)

R , Ry
s Ry
1.3.3 - -
W= axLy’ : w , L
,a b ;
, (ANCOVA)
t
(b) 3
[10]
1.3.4 von Bertalanffy
(VBGF) ,

L= L1-e*0 ] W= [1-e "0

o t; =Inb/k+ty; s dL/Adr=

Lo ke 0 dW/dt=bW,, e [1—e T P

: LR = LK e )
de/dtzszookz e—k(l‘—to) [1 _ e—k(l‘—l‘o) ]b72 [ be—k(t—to) _1]

Tt , Ly W, t
L, W, k
> b 0
(ARSS)
(] (p=lgk+21gL.)
[12]
+ (X +SD)

SPSS 19.0 (IBM, Armonk, NY,
USA) Lab Origin pro 8.5 (Originlab, Northamp-
ton, MA, USA) Photoshop CS5 Extended (Adobe,
San Jose, CA, USA) a=0.05

2

2.1

78~569 mm, (277.4+
200~380 mm,
200 mm

75.5) mm
79.2%
400 mm ,
4.6% 956 , 455
, 146~569 mm,
220~380 mm,
303,

14.3%,

80.2%;
167~506 mm,
240~360 mm,
87.5%; 198
78~297 mm,

b

150~250 mm,
64.6%
(Mann-Whitney U , 7Z=2.668, P<0.05)

2.2
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Fig. 2 Distributions of the standard length frequency of P. dipogon
, 4 6
( 4,3
3-6

Fig. 3 The characteristics of annuli on sectioned lapillus of

2.3

1~8

3

(0.265+0.243),

(One-Way ANOVA, F=43.532, P<0.05) 1

4-6

MIR

P. dipogon

(MIR) 6
2 (0.734+0.144),

MIR

2-3 10-12

B

SR MIR

0.8

0.6

1 2 3 4 5 6 7 8 9 10 11 12
J14y month

1~8

Fig. 4 Mean monthly MIR for lapillus otoliths of P. dipogon

with 1-8 annuli
Numbers above bars represent sample number.
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Fig. 5 Age frequency composition of P. dipogon
: W=2.494x10"°L>Y7(R*=0.974, n=455) 2.6
: W=2.790x10°L>%%(R*=0.936, n=303)
- W=2.456x10""L>"8(R*=0.964, n=198) 2 3~5
: W=2.387x10°L>%4(R*=0.974, n=956)
LW (2), Ls (mm) ( 6 )
(ANCOVA) , )
(F=2.512, P>0.05), von Bertalanftfy
: L=606.9[1—¢ *!1**01691 (R?=( 915)
b 3 . L=496.3[1—¢ %102 (00181 (p2—( 923)

(t=10.495, P<0.05) , ()

2
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6 - Fig. 7 The von Bertalanffy growth curve of P. dipogon with the
Fig. 6 Length—body weight relationships of P. dipogon observed standard body length at age estimated from otoliths
&2 WM& AR E 4R A A AR B0 3R K
Tab.2 Number of specimens and standard body length at different ages of P. dipogon
male female undetermined
age number X £SD range number X £SD range number X £SD range
1
2 28 98.7+10.0 78~120
3 2 172.0+£7.1 167~177 17 176.9£17.1 146~206 77 160.9£23.2  114~221
4 34 247.5+20.8 197~287 89 237.8425.3 187~312 66 216.1£22.4  172~272
5 103 289.0+£20.3 243~325 108 270.5+£27.2 198~336 17 243.5+19.7  206~275
6 68 314.0+£21.4 258~349 108 308.8423.4  261~378 5 273.6£15.1  256~292
7 29 329.9+16.8 295~369 47 351.0£17.0  314~382
8 13 352.2+14.4 327~376 14 391.4+16.2  357~417
9 7 363.3+11.1 344~380 10 407.0£11.5  382~419
10 385.6+31.1 358~439 2 433.0£36.1  408~459
11 4 392.5+£5.6 385~405
12 1 457
13 1 405
14 1 452
15 2 446.0+£15.6  435~457
17 1 465
18 2 508.5+64.4  463~554
24 1 510
, von Berta-
lanffy :
- W=2538.4[ 1—¢ U1 14(+0.163)72.88 AL/di=69 4¢01140.163)
: Wt:1391'1[1_670'162070'018)]2.86 dzL/dzZ=—7_9e‘(:)‘11111(([:(;‘1166?) 0.114(1+0.163)71.88
—0.114(£+0. —0.114(£+0. .
(9) 4.6231 SZS(ZZEZSS'?,;0.114<t+o.163[)1[lie0.114(t+0.16]3)]0.88.
4.6010 [2:88670.1l4(t+0.163)_1]
2.7

dL/d1=80.6¢ 0 162(-0-018)
L/dA=—13.1¢ 0-162(-0.018)
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AW/di=645. 1e—0.162(t—0.018)[176—0.1620—0.018)]1.86
ie W/dtzz104'86—0.l62(t—0.018)[1_6—0.1620—0.018)]0.86_
[2.866—0162([—0‘018) 1]
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Fig. 8 Growth rate and growth acceleration of the standard length and weigth of male (a, ¢) and female (b, d) P. dipogon
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3.2 ) )
) 3.3
8 9
, Li @ Li [9] ,
) (3
[ (Schizothorax o’connori)!**!
(Oxygymnocypris Stewartii)m] (D ,
(Schizothorax younghusbandi)'" ( 3700~
(Schizothorax waltoni)'®] 3900 m), Li
( 3600 m) Wootton!'”!
2 b
b
; 2 ; (@)
b b b b
2 2 3~24 , 3~13 , Li M
, 5 12 432 524 :(3)
b
x3 TRXEMPHESEXERSHILER
Tab.3 Comparison of growth characters of Schizothoracinae fishes in different studies
species sampling region sex  L.,/mm k/a™! to @ sources
Q 576.9 0.081 -0.946 4.4307 3
Schizothorax o’ connori Yarlung Tsangpo River a3 499.7 0.095 —0.896 4.3751 (13]
Q 618.2 0.106 0.315 4.6076 "
Oxygymnocypris stewartii Yarlung Tsangpo River 3 526.8 0.141 0.491 4.5926 4]
Q 433.9 0.194 -0.397 4.5616 s
Schizothorax younghusbandi Yarlung Tsangpo River 3 338.4 0.233  —0.403 4.426 [13]
. Q 598.7 0.09 -0.726 4.5076
Lhasa River [9]
IS 494.2 0.12 -0.73 4.4659
Ptychobarbus dipogon Q 606.9  0.114 —0.163 4.6231 ]
. this study
Yarlung Tsangpo River 3 496.3  0.162  0.018 4.601

Note: The sampling material was otolith.

34

[18]
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Age structure and growth characteristics of Ptychobarbus dipogon in
the Yarlung Tsangpo River, Tibet

YANG Xinl, HUO Binl, DUAN Youjianl, MA Baoshanz, XIE Congxinl

1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: Ptychobarbus dipogon is one of the most important endemic fish species in the upper and middle reaches of
the Yarlung Tsangpo River. However, P. dipogon populations have declined sharply in recent years and their biology is
poorly understood. To better understand the biology of P. dipogon and their relationship with management, we describe
the relationships between standard length and body weight and age, verify annual growth of lapilli otolith annuli, and
estimate P. dipogon growth. The age structure and growth characteristics of P. dipogon were investigated by examining
956 specimens collected in the Yarlung Tsangpo River during 2008-2009 and 2012-2013. Standard lengths were
146-569 mm in females, 167-506 mm in males, and 78-297 mm in some undetermined specimens. Otolith annuli
formed from March—June each year. Estimated ages were 3—24 years in females, 3—13 years in males, and 2—6 years in
undetermined specimens, respectively. The standard length—body weight relationships were described by W= 2.494 x
107°L2*" for females and W= 2.790x10 L% for males. The von Bertalanffy growth equations were: L= 606.9[1—
¢ OIS o =0538 41— *VHEOIOP for formales and £,496.3[1—e * 12009 and J=1391.1[1— ¢ 1620019286
for males. The growth inflexion points were 9.1 years for females and 6.5 years for males, and the corresponding stan-
dard lengths and body weights were 396.0 mm and 743.6 g for females and 322.5 mm and 406.3 g for males, respec-
tively. Our results show that the P. dipogon population tended to be younger. Climate changes, biological invasion, and
over-exploitation could be the main factors threatening P. dipogon stocks. The sound management policies proposed in
this study should be implemented to conserve P. dipogon populations.

Key words: Yarlung Tsangpo River; Ptychobarbus dipogon; age structure; growth
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