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(Schizothoracinae), 4] U %5 7t 24 §§ £ (Schizo-
thorax wangchiachi) . #1725 4 (Ptychobarbus
kaznakovi). J& J& #R H J§ i (Gymnodiptychus
pachycheilus) %, VL J 5% 8k Bl (Nemacheilidae)
Y = SR KR (Triplophysa) 25 186 N i 7K A 35 ) A
2, BN G & R (T stoliczkae) . J5 JE 1 IR
fifk (T. brevviuda). ¥ IV & G 8k (T. leptosoma)
G R, M TRZEDKIEIE Y. 2R
eAs Al R bk TR S 2 B N R A5 m, i
FVLRA MBI . K30, K Ak2= A
KRG REC KR B AL, iz it BE 4
P A AR R B T, MEA LB il
PRIRIUR (BAGUS P A L . B P
g5k BRI D15 O R A AR, o
XF e R AR L SRR AT . RO AR I A RS
NPER RS, 2 3 B AV R R R (2
AR N . W PE B . B ) A
4y, HAPHEZATLR S AR SRR O R I ™ H R
MG

BERERM, BkEREM . R,
JE#IE H (Cypriniformes) #f7%} (Cyprinidae) 24 f§
i VB (Schizothoracinae) £ J& i & (Gymnodi-
ptychus), EIREFAR, FEHAMA TERIKR
RN A VDV K FRORE AL T S B = R
SEAT B, MOCHFRE R A 45 R R, JRIR
B R A AR IR R IR TR C 2 BT
R, 2 2021 4F), RIS HRE R Mg
HER AW, T 2021 4 6 H Bk
ChEAYZ R a4 5% ) WA S et
A, M TFHAMREAKNS, EERER
o1 A R RE R BT A0 A A | B A
B AR AR RN, HER A
IR — B2 BNIR, O xELME RS e ]
I, BT R SR R A B AR SRR 1 5 IR,
N ST AT S LRl A 4 2 THI 5

ARATFE, R R A w5 Y
e R (RIS 200 A A e S U g o N YT
VIR HUARA AT . A KA BT RE &, [FIRTE
REXT AR E TR R . AT AR . R
B UL AR B AR Bl e A — s T, A
MR BRSO R . AR
HErsAin . BrRAIE . BH%EE. 4
FKEFRRT, MHROLEVBERBEE SR
KFR, Wl A W B B T A,

AR (1B I B R ORI R ol B IR
P E MR EERET SR, 25k, AR
JE RIS R R (AR IR E A N S R By
) J7 I FE i O se B BOR T kA B, R A
KA FEAR AR T 1D i AR AU A (Y 13 48 v
PER IR T 5 R AR A0 B A% B A SR R
MR, EdBETICHRERERER AT
FELIA MORRR A 2l By AR AE L Ak Az
BRI IR, MR KA
R R A, bl 35 B 3
(RUEDREA= Py A2 ) AR (B R et .
B rE, DR e e v a o) #R
BAICHE. Wik, AOFFORE S E N AP )
SEVERIE AT, XV R R AR R
HUE et N EE R A AT SRS/ N S 2
FEVE . BRSO RS AN
AR U 21 22 5 A T TR AR, LAY 1)
AR JE i R L i 0 1 TR A T 2 S B R
I FE 4 okt ot — 20 4 W TR SR AR S £ Y SR Al A
Yrreokt, R HERAE SIS . AT ISR
TR A S5 P RS R AR 5

I MRS ITE

1.1 HEARRE

AT 2020 4E 10 & 12 AL 20214E 3 A
12022 45 A, 43 5 UHE )14 HEZ VLA iR H
O A6 M B e B 2T BT B (2 156
km, HUREVEIRTE 2 600~3 500 m), fifH =2
FIR (K. 300m, &E: 1.5m, MH: 10
cm) FIHBSE (KB : 10.0m, MH: 2 cm) RERE
B EEAEA 207 B, A LHFETFFELES
AREES, KR E S A T~V (& 1), EdR
BE SRR X HE BV BB S 5, DL
AT Y M A e RS A R . BRI R
R ERAOEARR RIS, R E 5% —
AT, BEARRAEGBILE 1. AR THIEE
PR s BPAME AR S, SRR Rl AR
T B SRR B9 IE S5, e Hh )y i B
BB TR, Mo, AoEss 7T
TEE S S e B A 22 DL b e, SCuhad
HBRAE N D1 ™ A 30 P B K 2 S 56 B W 0 B
BL RSN, JFHE IRV K2R S50 sh
TP A 22 51 23 B BE AT o
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PRI
sampling site
N
30°24' |
30°19'
Rt 7
30°14'f a
10 km
——
100°41' 100°51" 101°01'E
1 HEIDHFEEREREXESTEE
Fig.1 Sampling sites for G. pachycheilus in the middle reach of Yalong River
x1 EERITHEEREESHNRERFR
Tab.1 Basic data of G. pachycheilus from different sampling sites in the middle reach of Yalong River
AN TR RAR I 8] (1 R AR A K e
_— " no.of samples collected in different months B R KR R
KAER B
L . . 2020 2021 2022 total number of range of range of
sampling sites  longitude and latitude sambles standard lenath  body weight
104 11LH 121 3A 5H P ¢ e
October November December  March May
| 30°26'N 100°38'E 7 8 16 22 0 53 186.0~455.0 73.8~1240.0
I 30°17'N 100°43'E 6 25 0 0 10 41 176.0~436.0 65.7~1159.3
il 30°15'N 100°47'E 6 26 0 0 0 32 191.0~296.0 72.8~239.8
v 30°13'N 100°49'E 10 6 0 0 8 24 184.0~317.0 58.0~385.4
Vv 30°12'N 100°50'E 11 18 28 0 0 57 184.0~446.0 74.0~1 068.1
1.2 FAMALIES 5 1.3 (EREMMALE

Wy [ S8 % ) R R R AR G )
W A AR 2K K EHE 1 mm), &
A REAR R E M 5T E KR E 0.1 g). ML
TH- A A N T IS B RS R A 1) A7 1% 55 28 A
B A AL B | AR S AR IR R R T
B AR S BB &2 PRV g MUY, 4 IR OR [ 4R
WA S N RGP R, A3 e 4. 5.
6. 7. SAFIRLMEAR T A EHLIER 8. 6. 6. 6.
4 A (3L 30 ) MR iE KB (FEHE 1 mm),
iR 30 RBAEA AR F Y 184~365 mm, fA
TN 74.0~675.6 go it IR 5 #E H JE fOFE
AEEPERR, ISR, SR H S 9k
W FEAR R & B . SR 6 ZbriE (1)
0~5 )™, X ELE R T B f AR A 1 I 1 7T 2E %
BRI

W35 HEESE, 68 HEHEZE, 9—
11 HERKE . 12—RAE 2 H &N ETR50
T2, BAEA R R AR 1Y JE S AR s ) )
N KT AR (RUP5OIF R RE R
JE R s 0 1 B AR AS) o A5 T R A JE T
EIRfaFEA T GIEFTEE =1 3L 188 8, %
TR (Rl AR A 2 R -3 4 A TR ), 4
SR BE. ZFHARPRENIER 15, 19,
19 BFEA (3t 53 ) TR 4 50 #r
iR 53 RAEA ARG FI 178~436 mm, {£
EILEN 65.7~797.8 g, FMAER H 4~8 5, HL
Hogpit, mEmErrTanNEy, H
KA T NEYZRKAE, BT
(RS 2 0.000 1 g). WFRE S IHIENEY
HFlRsSmEE Y E, B, ¥HmiEN
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FY RS e ASRSR LT, TS =2 0
M @A B FIEa R 250 0.9,
0.3 mm) G R A= 1y, XoF B A 5 D99 e )
BHED R IR % E . 115, B RER
&K E 0.000 1 g), KM% S BALER
MEAFEEY 5 AR SRS, FHElK 584 v e i
W Y N AR B, T S R R0
R R R I E TR, R EE R
2% (0 R E IR UTFE 24 h s, R0 T2 B
ERZE S0mL, 1G4 IREERCR A 0.1 mL 1T
BOHE7E 1S (OLYMPUS CX33) F kAT #E2k %
SERITHEL, 2 e 2 IR S0 5K R K SC
JRAER ) H TS R S ke R,
1.4 BB

B ORAZIR (E, %) M
a5 (K) PR AT iR e B, BRI A

E(%) = (i Joie R R AL SR ED % 100%

(1)

K= (PR R0 BT R IER ) < 107 ()

PR . R AERHE P
R(F, %), MESH NV, %), EEEH5 (0,
%) AR EE MRS B (IRDP A X 5 Bk 5 %L
A 53 b (IR1%)PY BF5E R0 A B B A M 2 R, L
(USTEGNIRFE

F(%) = (FRIRA ) B o/

R S A IE ) X 100% (3)
N(%) = (RUPEVEY A%/

B R 0 5450 % 100% (4)
W(%) = CRrERE Y i) e/

JIT A AL AE W 1) G ) X 100% (5)
IRI =FX(N+W) (6)
IRI% = G PIRIRY/

B A TR P B TRUEVRT) X 100% (7

% i Shannon-Wiener 2 #0448 %% () F1
Pielou 4 ] £ 15 % ()™ WF 58 M3 A AN R) 2=
AN TRIARA AN [ ) ) AL A 0 0 o 22 2
W, RN

HE—Zﬂmm ®)

J=H'/InS 9)
K, PRI L, S Y
BH. F 53 BIERHER AL B
oA 3 AL, BI<250 mm. 250~280
mm F1>280 mm ZH , X i A A B 43 o 19,
18 116 F&.

AR R K%} Costello &7 12224 40
DL B9 Amundsen ] 7R 32 B o B B R WK
Amundsen F7R DL FOAREAR SR, A iR 2
o N Y e R e S S B S W L SO EE £ S S
& (W, %) A8 5 ERHEAT IR R B A4
BHEMEY A, BRI R

Wy (%) = GEEIERHA: Yy H i/

PRV E M o i R

A ) X 100% (10)

i % 5K K HI 18 28 (LFR e,
intestinal coefficient, IC) W A&, BAK
T

IC= i /1K 1n

— AN Y IC<1 i, B bR b Wk
s MICTE 120, BREMHEMA; 2 I1C>
2 0F, JRAEE AR

AR FEF . RRRK AR M A 6940
W& BALE K JH Schoener H & 5% (C,))1”
TGRS T AN [ 2257 L AN [RlAAR R RIS () 1 ) A
ARE) R Y SR PR EEKT) 525
P, BRI

cW=1—05ZSu@—Pﬁ| (12)
X, Py Py AR FE x . y HAYIE N
Y T R b CR I AE R B SRR EOA A
), C, MMETE 0~1, 0 RRIFEERAES,
1 RN HE e TS, —BIANNYESIHEHKR
T 0.6 I, FoRIEEREAR] % H & KPP,

1.5 HIELIE

A HIE 5% K T A5 B 5 DAY 359 (8 4 1 1R
(mean+SE) WL XK w, RAHHEE I 200
(ANOVA) X AR 45 K [ 22 il A7 i R
FH Kruskal-Wallis 4F 2 £ 40 B %A [A] 22795
AN AR A ZH AN ()4 31 %) LA A 2 o 2 S o
frieds; JEMTAH 0.05 25 BE KT, Y P<
0.05 I 2y 22 7 W % o B4 40 B A% FH Microsoft
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Excel 2016 #1 SPSS (IBM SPSS Statistics 22.0) %k
1, FFELH{# ] Origin 2021 (Origin Lab),

2 &R

21 BEBEREFTHTK

AT a=mEE, % N EEREEM
AL 207, MEBFXEKLE O, 1. 2, 3. 4
WIFEARZ 50 19, 71, 67, 45, S &, i
EN9.18%. . Bk, LFEHAHIA 40, 123,
44 B, ImBFIERE N O RIFEARZT AN 8. 8,
3R, X ESrH 20.00%. 6.50%. 6.82%.
A, T i Ha 4 (K) 7 Hr ey 53 BIRE#R
R LAY K AE N 374.80+20.50, Hd# |
. XBREAY K4 Bk 285.00+38.88
(n=15). 429.05+29.84(n=19). 381.01+30.62(n=19)
(Kl 2), BN E 77 2711 (ANOVA) 45 R 17
M2 i RIS R R S 5B REAR ] Y
KEA7E 22 57 (P<0.05), HEBHEARN
KHBENTKEHEARY,;, F254% §F
LB KA T0 8 3 122 5 (P>0.05).
2.2 ERMEYILE R

53 BIE B EIR AR N mE N A Y At
o5 HH IR A TR JECAVG TG HE Bl ) R SRR A
Yy, TR SR EECKH 38 B Ch T S [RIZE A

=7 JpZ  empty intestine rate
CfipMuisiE 4L intestinal fullness index 500

+ { 450
1 400

[\
W

>
2 3
s £
K v
=220 x4
2 =
8 s {350 =
= .8 2=
{HQIO- 1300 = g
g 27
& 5t 1250 £
0 : : s 200
1 2 3
=

season
2 BEIPHEERERETRZETHNZMHENG
IR
LBEE, 2.KF, 385,
Fig. 2 Empty intestine rate and intestinal fullness index
of G. pachycheilus sampled in different seasons in
the middle reach of Yalong River

1. spring, 2. autumn, 3. winter.

MG —, R AGIEE), Hd, #Ekdt
A 31133 )8, tdfitkie] (Bacillariophyta) 22 J&,
2k 3 '] (Chlorophyta) 10 J& , % % ] (Xantho-
phyta) 1 J& ; KIECANTCHHES) Y G489 Bsh )
Il (Arthropoda) 1Y £ 47 1 B} (Hydropsychidae) .
J& 1 1% F} (Brachycentridae) F14% B Fl (Chironom-
idae) 4 ML UL K 4l 4 J& (Paragnrtina) s % J&
(Heptagenia) (3% 2), #53HRHE ) 8 A DL IEI AR

MBI (F, %) RE, HEELE R
IS MR LTI FHE B Navicula spp.,
F=98.11%). BF5 W (Cymbella spp., F=94.34%).
St ¥ (Comphonema spp., F=88.68%). %5 1 ¥
(Diatomaspp., F=83.02%). {1 (Symedraspp.,
F=79.25%). Z2JE3#: (Nitzschia spp., F=77.36%),
H¥JEeEde], DRKBIEEMEN Y e A
ik %)) U (Brachycentridae larvae, F=86.79%) 5 4
1 1 % B (Hydropsychidae larvae, F=84.91%).
MAELA T (N, %) KB, LIS (N=28.42%) .
FHE B (N=19.22%) . P (N=13.64%). )
B (N=12.45%) B8 7 LA ET . NERH
GrEL (W, %) K, NLIBCAIES R (W=77.94%)
J AT kA L (W=17.64%) . $E 5% . (Chironom-
idae larvae, W=2.08%) Fl j I7J& (W=1.32%) 1) &
W S ET U . BEAh, MR X B A
(IRT) FIARXT B ZEPEFRECA 43 L (IR1%) K FH, 4
IR 4 (IRT=6 617.89, IRI%—=40.64%) STk 7%
VL R AR S e L R R, Ok
Oy ) 2 4 R (IRI=2 377.42, IRI1%=14.60%) .
FHE B (IRI=1 893.02, IRI%=11.62%) F1%5 7 i
% d (IRI=1 531.44, IR1%=9.40%).

4 53 BRI H IR RE AR A AR A
HFJ 505120 2.10 F10.58, A [A) Z= 5 REAS () 1
BHEY HF J YA —E 20, Hrp DIBKREHEA
PRV H iR, &R HEEAEY J &
K, HEHEARGMEEAY BT BN, AN
TR REA B R 9 F RN T TRV R — R 25
B, HARRINRK KT 280 mm 4L FEA A9 1H
BHEY H K, K 250~280 mm 41 FEAS (1)
TEHEY H /N, RN T 250 mm ZHAEAS (1Y)
TRV J/NT SRR 4. eAh, 53R
JE S R L s A R A rh M D R A A B R A )
HRM JH K, MEEFEARNEEAEY 5/,
HEPEREA IR E ) T B/ (3 3)

2.3 HRBRRE

LA Fo% FVRFSE BREEBE (BRI W, %) 735100
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*2 BEIDHEEERERSREREYIERK
Tab.2 Food organisms of G. pachycheilus in the middle reach of Yalong River

e RS

food item

EEEHES
Xof 8 A (F)/%
corresponding species frequency of
occurrence

MN(N)
o E/%

percent of

EHR) HAS A

B4 H/%
percent of
number weight

AR EE A
R FRECE 23 L%

relative percent of relative

importance  importance index
index IRI IRI

X algae
FEFE] Bacillariophyta
WS EEIE  Cymbella

NICEIR  Navicula

SR Comphonema

SEIBEIR  Nitzschia

TR Symedra

Wkt #E)®  Fragilaria

TZAKAFE B C. umida 94.34
R C. ventricosa

MU ZEE  C. parva

IEGWEE  C. affinis

A ELfF T N. simples 98.11
FINHTEEE  N. exigua

XCERSFTE#EE N dicephala

WERFLEEE N, amphibola

BRFEHE N cuspidata

KEAMTLE N oblonga

BNILEE N minima

RKFHEHEE  N. cuspidata

TS HILEE N radiosa

TN % C. olivaceum 88.68
HHREAREE  C.intricalum

Lt AR C. constrictum

YRR C. gracile

RIFEREE  C. augur

SR C. simus

INRFARE  C. parvulum

IR C. hedinii

IEWETEAREE  C. subclavatum
LIVELBE  N. linearis 7736
REZEFLE N fonticola

B HZEVEE  N. palea

WUELZE B N. amphibia

#5HZEME N paradoxa

KEEFLEE  N. longissima

INSKEZETLEE N. microcephala

IPAREIATEE S uina 79.25
REHFFEE S, acus

XCEREFEE S, amphicephala

T ETFTEE S, actinastroides

HiffiFTE  F. capucina 60.38
PR F. intermedia

FILLHGFT#E  F. brevistriata

13.64 0.07

19.22 0.07

12.45 0.02

4.85 0.01

1293.26 7.94

1.893.02 11.63

1105.66 6.79

636.32 3.91

423.50 2.60

293.67 1.80
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-ER2-

X EEME X EE

% AN B
S X W %ﬂ%% atin,  mANm, R RN
food item corresponding species frequency of  percent of percent of . relative Percent ofre'latlve

occurrence number weight 1mp ortance  importance index
index IRI IRI
WEWHEFTHEE  F. crotonensis
XEBEE  Amphora SREXUEEE A, ovalis 1.89 0.01 + 0.02 +
Mh5CEE)E  Achnanthes WEHEISEEE 4. lanceolata 35.85 1.98 + 71.30 0.44
K FE#E A javanica
W2 TEEE A, amoena
YR Stauroneis XCKIEYH S, anceps 39.62 113 0.02 45.52 0.28
RIEITHEE S, acuta
HNETTEE S, pygmaea
Y HEIE  Cocconeis fwIE U #E  C. placentula 30.19 0.61 + 18.57 0.11
PR Diatoma WIEE R D. vulgare 83.02 28.42 0.21 237742 14.60
SERREF# D, moniliforme
ZHERBE  D. hiemale
RRIZE R D. mesodon
AYNERBE  D. tenue
KZERBE  D. elongaturn
PEUER  Pinnularia WG P. gibba 24.53 0.23 + 5.64 0.03
W FGGE P, bilobata
SQEOLGEE P viridis
EXPLGEE P nobilis

WNIRESE  Cyclotella M /NAEE  C. meneghiniana 22.64 1.10 + 24.96 0.15

EHEIR  Gyrosigma RAGTEE:E  G. acuminatum 1.89 + + + +

HEE#EE  Melosira Wiki HEEEE M. granulate 16.98 0.25 + 4.23 0.02

HMEEIR  Hantzschia KRZEWREE  H. amphioxys 3.77 0.04 + 0.17 +

HIHEE  Meridion WIREE#E M. circulare 22.64 0.24 + 5.48 0.03

WXJEBEIE  Ceratoneis IORMJE#E  C. arcus 18.87 0.20 + 3.82 0.02

WEEHEIE  Surirella HRDHEUEES: S, robusta 15.09 0.35 + 5.25 0.03

Ui EXEEEE  S. capronii
Ji4EHIE  Eunotia HIBHEERE  E. lunaris 20.75 0.58 + 12.12 0.07
INEHISE#  E. arcus

XUHLHEJE  Didymosphenia XA D. geminata 5.66 0.05 + 0.30 +

W #E  Cymatopleura LG C. solea 3.77 0.02 + 0.10 +

£FE(T  Chlorophyta

ERBE  Actinastrum ERBE A hantzschii 3.77 0.08 + 0.28 +

TiBR#ER  Chodatella PURITHREE  C. quadriseta 1.89 0.02 + 0.04 +

YEEEIR  Ankistrodesmus WL YE#E A falcatus 5.66 0.25 + 1.41 0.01

/NEREEIE  Chlorella /NEREE C.vulgaris 18.87 0.62 + 11.67 0.07

HABE)E  Selenastrum HBF#  S. bibraianum 1.89 0.02 + 0.04 +

INEBESE Characium /IMEEE  C. angustum 1.89 + + + +

MW" Sceaedesmus VUM% S. quadricauda 3.77 0.01 + 0.06 +

VUs#E®  Tetraspora FORDUMIEE T cylindrical 1.89 0.01 + 0.02 +
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F R
PR X I g i F)% H%  HA % . .
. . . relative percent of relative
food item corresponding species frequency of  percent of percent of . . .
occurrence number weight importance  importance index
index IRI IRI
V)R Tetraédron =MNME T trigonum 5.66 0.04 + 0.24 +
HHBER  Closterium WHHE  C. longissima 5.66 0.04 + 0.22 +
BT Xanthophyta
WYL BER  Tribonema INRIB 22 T minus 1.89 + + + +
KRBT H S
benthic macroinvertebrates
FH#I]  Arthropoda
SIS R 84.91 + 77.94 6617.89 40.64
Hydropsychidae larvae
T e R 86.79 + 17.64 1531.44 9.40
Brachycentridae larvae
FRUgh AL Chironomidae larvae 39.62 + 2.08 82.54 0.51
4itiJE  Paragnrtina 5.66 + 0.53 2.99 0.02
lEJE  Heptagenia 11.32 + 1.32 14.90 0.09
e H RN R E T RAR BRI 216 <0.01
Notes: "+" means that the indicator value of the food organism is less than 0.01.
1 1200 um 2 500 um 3 1200 um 4

9 20 pum 10 20 um

20 um 13 20 um 15 20 um 16 20 um 17 20 um 18 20 um 19 20 um 20

B HEIDHFEERERSHANBIERENRE
L SR Bk, 2. SUA RSN O AR, 3. AR SRS, 4 ARG AR, S KPR, o AT EE, 7. AR, 8. a4
SR, 9 UTHEIE AL, 10 S A, VLR R AR, 12, BERERTER, 13 P AUMEAT R, 14 RDIREFFTEE, 154N BEERIEEE, 16, L
JEHE, 17 0SB, 18 KEE R, 19 SHOIRSE H#E, 20 & /E55F
Plate  Photos of partial food organisms for G. pachycheilus from the middle reach of Yalong River

1. head of Hydropsychidae larvae, 2. back of Hydropsychidae larvae, 3. head of Brachycentridae larvae, 4. back of Brachycentridae larvae, 5. C. tumida,
6. C. parva, 7. C. ventricose, 8. C. constrictum, 9. C. subclavatum, 10. C. simus, 11. C. hedinii, 12. F. capucina, 13. F. intermedia, 14. S. ulna, 15. N.
palea, 16. N. simples, 17. N. cuspidate, 18. D. elongaturn, 19. D. moniliforme, 20. D. hiemale.
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FE O\ AL R ) Amundsen & i 7 HE 2T H iR IR
PR R A0 0 2 B R E Y 0 A TR B R 2
(1 3), RHHE A, Kb, ach k)
WA B FA W, RREEIL TGRSR E
J& i d FEW R A, AT E F
AR W EERL A W) 2 0 e B A S J7, R
FE 22 VL i L s R S £ R A ) A A8 9 B A
TERR W RIMAY Y 853, RIS WPC (high within-
phenotype component), #t5 2 , HEEILHiEEL
A JE B S A0 R AE Y AS TR 8] 9 TR R A )
HMEFBN, WY ESEERS.

24 MIERHE

30 BIERHE R AFEA N I7IE R 5 (1C) 43
Bre R, A 88 A0 344 DL A R Fi A
I, HE VLR S AR R Y 1C Bl 2 1Y
K(E 4, BLAh, 4 5 8 RAAE R AL FEAR A1
IC 7F 1.44~1.93 Z[8], HJiA 30 BFEARY T2
IC 5 1.61£0.06 (% 4),

25 FRZEYH., FREEKMREMIERE
BB

Schoener S ERHET 5K E, FE
5 FRRRE R AR EER A Y ES R
JERK (C<0.6), FkF: 54 RIS E R M
AN ) 1) PR A ) S AR B (C,>0.6). 4
Kruskal-Wallis JE S5k 5%, FRUEBHHE M
FZREAS (R W 4 S Bk 2 A R AR ]

YA fe B 5 22 7 (P<0.05), FkESXFHA
(] () PR A= ) 2H BUIC b 2 25 5% (P>0.05) . Scho-
ener 51 5 45 5 B [ R K 41 5 s R 1 S F
7 6] F) R R A S R A (C,>0.6)0 4
Kruskal-Wallis JE S5k %, R AR AR
i R i A AR ) ) R A 0 AL A A AE B
ZPE2Z 5 (P>0.05), ILAh, Schoener # & 15 %L
& B R [ 4 0 JE2 TS R IS A ) 1 R A
5 R R RE R (C,>0.6)(3 5)o 4 Kruskal-
Wallis IESHG K, KRR EBHRER
i A 18] (1) DAL A ) 2 B AT A 22 5%
(P>0.05),

3 R

HWEHAT, FEREC KR 97 Fhol I F
416 0 B 200 rp A 18 BT R G T
B S BB RIS . ASHIF 5T B BT
Geit T RIRHESE b6 R R R L SRR D
MO TRVEIRE. EEEEEY . IC. B
P B JER 6), BRI N R 2408 2R )
FLEWEoY, of—20 B AE 2V i R R AR R
R E AN SR, IR R .
T, MEEVL I R R R R R £ ) R A i A
HHR 38 B, Bk ViR AR 10 PP LIE 2
b F B T SR A IS R S R T KOs AR
ICH R R 2.26, B 11 Mg/, HIC
EE 161, B8 FRIEMA/N, TR

#=3 EEIDBARZEDS. AKEAMEIINEEREREHEAERNEYHN
Shonnon-Wiener % #4354 (H') 0 Pielou ¥ 5] EiE# (J)

Tab.3 The Shonnon-Wiener diversity (H') and Pielou evenness index (J) in food organisms of G. pachycheilus from

different season, size, and gender groups in the middle reach of Yalong River

il FEAR R/ R Shannon-Wiener % £ 14 554 Piclout3) 51 FE 4641
groups number of samples  Shonnon-Wiener diversity index, ' Pielou evenness index, J
= #  spring 15 1.81 0.54
season &  autumn 19 2.11 0.62
% winter 19 1.95 0.63
KM /mm <250 19 2.04 0.59
size groups 5280 18 2.02 0.63
>280 16 2.06 0.62
P53 HEPE  females 18 2.05 0.61
gender HEPE males 22 2.07 0.59
R RPHEAR  gender-indistinguishable group 13 2.08 0.62
AEBFEA all samples 53 2.10 0.58
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100 .
B
i BPC  BkETE  dominant
g 80 high BPC specialization prey ®
® 5 60
# 3
= .g 40 :
1 o P '
#w 7 Wi Rk TR WPC
= > 20
o d $rare prey generalization high WPC °
o

[ ] C
1 107 ¢ 69 4 312
0 Eko ooo%ooo

0 20 40 60 80 100
L A%
frequency of occurrence
B3 HEEIGTHEEREEIERNEYN

Amundsen [
BPC. RILMMI Sy, WPC. RILB Ay, LS EE, 2 9,
3OFAREE, 4 ZEIBEE, SEPATEE, 6 WEATEE, 7. MiTEE, 8. AE
By UNIBEE, 9. %R, 10 PLUHE. NIREE. FEEEE. BRI
WRJEEE . WGEEE. FAEEE. DNEREE, 11 XUBEE. TEGHE. 280,
WOMAME . P E . SRR, WU, APAEEE. DUBEME. MRS
FIFEE e, M. DUMEE. B %, a SCHM%I A, b
A A, o BIAH, d AR, e FIZ)E .

Fig. 3 Amundsen graph based on food organisms of

G. pachycheilus in the middle reach of Yalong River

BPC. between-phenotype component, WPC. within-phenotype compon-
ent, 1. Cymbella spp., 2. Navicula spp., 3. Comphonema spp., 4. Nitzs-
chia spp., 5. Symedra spp., 6. Fragilaria spp., 7. Achnanthes spp., 8.
Stauroneis spp., Cocconeis sp., 9. Diatoma spp., 10. Pinnularia spp.,
Cyclotella sp., Melosira sp., Meridion sp., Ceratoneis sp., Surirella spp.,
Eunotia spp., Chlorella sp.; 11, Amphora sp., Gyrosigma sp., Hantzs-
chia sp, Didymosphenia sp., Cymatopleura sp., Actinastrum sp, Choda-
tella sp., Ankistrodesmus sp., Tetraspora sp., Characium sp., Selen-
astrum sp., Tribonema sp., Sceaedesmus sp., Tetraédron sp., Closterium
sp., a. Hydropsychidae larvae, b. Brachycentridae larvae, c. Chironom-

idae larvae, d. Paragnrtina, e. Heptagenia.

W SR 2 p R UEKE s &R, HRJ 4
AR 2.10 F100.58, ASHEH i R b IR A 3] 7 e
HE B (G. dybowskii)*™ /)N, AbT E A WFFE 5
W) LK. AN, B C AT R A
KB Rt ERAMENERRER

3.0
25+

% .

'g 2.0 -—-——--——-——--'——-——-.f ——————————
ﬁ‘g :“ ": * L4 *
)@J: 1.5 ¢ o o
S . S

%10 F-------- ¢ """ -

E °

05 ¢
0 L L L L L Il
100 150 200 250 300 350 400
K /mm
standard length

B4 ARAFEKEEREREESNEERY
Fig. 4 Intestinal coefficient of G. pachycheilus with
different standard length

i), AR B DR A W) R 2 O ik 3 AT
THEMES Y, (BB M, Bl W)
(Aspiorhynchus laticeps)™*™ 1R B (Oxygymno-
cypris stewartii)> (% 6),

3.0 HEIDHEERERGNERBERE
=HEL

AR RER A RS EF AR T,
Wi FTEEE N 1 E 2R RS ERE, Jt
138 B, HEEA AT 66.67%N=207), H T
BEFRIEE R SHMEAR . LRI AR R,
22V i ) VR S R i £ AE B AR RS B
PR, TR, AHER BUREZ VL
S Hb A T R DR AR S, MR AR AR,
ek, FERUEH BB IR A, KO8l
WK, Mzt e, Wi, Am. A
MR FEW R, FEOREALA LU0 T X B
TR A A Y PR BT R AR G B = O R, B4y
VLB R B S A A R T BE 5]
RECHE 22 Y1 v Ui 5 s R B i £ % £ o B IR 1) —

*4 BEIDPHEERERETRFRANGERY
Tab.4 Intestinal coefficient of G. pachycheilus from different age group in the middle reach of Yalong River

ol 4 5t 61t T 8t EtifEFN

age group 4-year S-year 6-year 7-year 8-year all samples
FEASUE/E  number of samples 8 6 6 6 4 30
fAd/mm  standard length 211.9+6.2 241.5+7.2 266.2+7.0 300.0+4.3 311.8+16.7 259.6+41.1
A5 /g body weigh 117.4£11.1 173.3+18.7 237.6£17.9 338.5+14.7 425.7+74.7 237.9+22.9
71 2% intestinal coefficient, IC 1.4420.08 1.50+0.18 1.5240.12 1.82+0.06 1.93+0.13 1.6120.06
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x5 BEIDHEEREREFEEFT. KM ZERIEREY Schoener EBIEH

Tab.5 The Schoener overlap index in food organisms of G. pachycheilus among different season, size, and

gender groups in the middle reach of Yalong River

4 [ 1 )| ] 1= SR
gﬁiﬂps autﬁ(mn winééter 250~280 >280 i’i{i gender—irrz}ijsutif;ﬁﬁjlile group

ZEY7 season % spring 0.40 0.37

% winter 0.84
K4 /mm <250 0.81 0.78
size groups 250~280 0.73
5] gender MM females 0.87 0.62

MM males 0.66

AEHEEREHE, BLAh, AWFTERER 207 BIER
WMERAEA T, A 127 BT 2020 4E 11 A
12 HREM, HHARSEN 61.35%, A
FE 1A R A b o5 b Ak v SR M X, MR FE 2 600~
3500m, 11 HA112 HB/KIRHFE 10.3°C DI,
FE K I S5 10 T A0 A ) B A5 B 25 40 0L [
AR, 2z Rk A ) B 2 R Y — 20
A RE L S BT R IR E R A R R
JEAEFFAE — AR o 56 E% K IF5R
gh ) RIS S A0 B e B AR
., X% EE, HESNEEmE D E
RTFHESEE, MESLAENRERE LY
EEs. KEHW, AXERHREROEE
T T A S DL AR, EA DG B T Y
BT A AL, B2 EEY B LM, o
W KRR ER A S 4—6 1,
WA VL b i FIRE 22 VLK R 1) )5 s AR S £ B0
Wk 4—5 AP, LRWFSR A REH, TitRE
7K RIB K IK R AR R RS E
R ERAE 4 AR e R AT, IFE4 A
PEAEEM AR R, @z A S4AH
KB WA A BRI, HAE A Tl
S e N K 5 = A R i U B S |
Ah, WA EE VORI & B BB 5E
KE WS Y — 2 IR ks 2s a], = 46
VA T A TE P s (], DA X £ S 45 2 R BN
5o JBE PR AR R M B g A ARG A R, B
ML RS ERANERHEAERAET
PR i 80 T T, HAEFHEARRI W
IR RS, TTREE RIS AR E R 7E AR &
B E B T B R R S — R
Fr it B o T A ST A3 AT I B IS AR R fa

AR E BRI AR (1~T), Wi, Hx
PR B RS AE X T s R s £ Bk 1 R A 5
FERSNE , A Ry tt— PO S HRIE

32 HEIDHEEREREGMNEREYIAR
N EZ =3

WS, HERL i R R S A T
IR SRR R 38 B, 1 58 IR BT
S AT VT Y 7 5% 2L 21 (S, waltoni)™ FI XU 451
i (P. dipogon)™ . YT LAY DU 24 16 fa (S.
kolzovi)™ 5§ 10 Fh M 578, b F LA WA
SRR A R T K (3% 6). T i A T
RHEE, TR B R fa 3 2 DA B B &)
Hoo prmAE s HpoK AR R R R S R
MR, WARE RS KA A R RS R
[l EaRICER TR LG, B BIAF . JKAEA
YA SE R I AR R R A FEAR M iE T, R
PR RS £ 1) PEDR A ) e S B8 T B R f
i/l o WX —ME R EFE, TReA LN A
i HE, EmAFEB R RARR] . Hb
Jei) A FIAE A5 AN [R) BT s B 285 11, R A
S BT YR VT B A 2 VT P ] 11 7K R JE X YT
1 5 22K PR KA 38 i MUK it K, ARBIF S ok
FEFEFHERANE AR, FHit, |T
BRI, Taems TEBHEHEF M
PR D) SRR BN R A G a5 5 . Hk,
T K B K TR R R, DL R AR
URRETI R A I & N IR R AN =" 3: ) &2
Bk A TRORAAR, NS | W AE 2 S AR
& 0 PR W 7K AR A W) FE R R BRI AE W i |
A B ARR 02 R T 5 | e s R o s £ O e 2 T
B SRR BBk

i 2T R W40 2R TR W) Z R PE 2 Bl
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BRI, a2 R
Bl Z 30 (i B R R ), Ml 2R I
AR A A R G AR A W5 v Al T P 3
HA N HA X R E Y BE B S B A
A & B o B ) A B >R & AR AR AR (W J ok R
RS AR, VLT R S E E
B FEAR H AT 430008 2.10 F110.58, 5 HA
A EEMH L, ERMERAN M J LT
LUK (R 6). PRILHEWT, AHEE T HAhZIE 4
2%, BARIEIBR S T R A ) A b 2k
BOFARZ, (HEX F iR 38 FERHE Y T
¥y, BEDEBEMEIEAR R . AN, AT R IS
HEIBAAFRRK AR AEY M J R ETE
— g2, BAARRI AR KTF 280 mm FEA
HERHEY ik, REK/NT 250 mm FEAR
HAEAR A J /o PEILHERT, (RFA R
JEL 5 R i 0 2 R R 34 0 T 5 £ AR AR A 4 1
R, MR RN/ R TS R B 10 2 3 X3
AR A W B e B, T i X o T
HRE IR B 2 IR i E N M . R B R AN
R A LA 1 B 38 N 25 90 v sh A RE W 1)
AR AWEE T X —#Eie, WEEEB#HE
JE R A3 N, HgaE N A b sh P v R
0w RIS, BARRI ALK <250 mm,
250~280 mm. >280 mm FEAS A B 4 il b 3
YIRS W 4351 99.71% . 99.56% . 99.39%.,

33 BRBIGHEEREEENANRTES
. FEEKMTRM R A ERE AR E S

AR A B TER ST, T 248 258
B e, HARYE MR AEY RG],
Nl R g 335wk, &
SRR B 2 P BRI T E S I AR B
PEA S, QNAEE AR L R R a0 B
NG (S. macropogon)™ T FIRUZR 251 4214+
&, JLoFh, HE AR 50.00%(n/N=9/18);
Hk, WM EEAEERNIEHOE, WS
FR AR VL) 57 15 S48 £11 (S. oconnori)™ > L%
Pl (S. younghusbandi younghusbandi)™ >
AT B AR P £ (S, thermalis)™ 45, 3t 7
Fh, HEABFSERY 38.89%(n/N=7/18); B, i
A 2 M E A a, SR AURK
VP i ) £ ) R 65 A VL SRR (3 6)
ARFGREE R, VL v i B S R o S 10

BRI VA M ERL, SO S
Ble MWIRI% KE, JEREHE S 20 R
AW BT IR A R (IR1%=40.64%), HUCRSE
# (IRI%=14.60%). FHE# (IR1%=11.62%). %i
A1 4 B (IR1%=9.40%) 55 (55 2). #f ML HE WY,
A 22T i R T A o R £ 1 B R () R B
o MOk, MAREFREALA S IC fA1E%
YIXZR, WY IC<1 i), AMWFsE BbrafhE i
B2, M ICHE 1~2 Zn, JEauaikaZs;
2IC>2 B, B EEAIEE, NICKE, T
VTR S HR R ALY 1C S 1.61(3% 4),
AT 1~2 Z [0 (B 4), Beoh, MRS ES
IR 1C e RAEH 11 Fh 24 2N, 1C F
PEE 8 MR /N, AT E A MR RE
KSR K- Gk 6), HIERVEY TR A
JEATE TG HE Sh 0 1Y BT TR1% 30T A B2,
Bl 50.66%>49.34%. ik, Zi& LR A5
SR, DAAHE B i R S R R R IS
Wi TCHEMESI Y A PRk,

Amundsen [& 78 3 0F 57 45 S R HE &2
RIS E RO gk ads, ZFENHE
YRS A, BASRIAS AR [ ER A )
SRR (B 3). X—&50, FEAFEERK
2 B AR PR Y Schoener B B 45 U ERE, B
A2 VT i R s A o I S [ AR 2l SO [
SIE AR Y S R RS, R A
IRIITC W 2E S (3R 5), 18 BUX — B 1Y S5 A
A BB 1E 2 22 b LU A K A AR W iR R AR
Xz, XEFEIE AR, Schoener & 18
B RERieRNERHREROER S ZE,
HFEREHELFNHEEYESEERAM, mkE
HE&FWNEBHER ORI Y &S
Wi, HEz, FWre et s 7RSI
Ui ) IS AR R 0 ) PR D A . R IAE BLAK
B L, RIEIRER AR TR
e R R Fe R (IR1%=50.33%), H:
WK ZE (IR1%=49.27%), T4 Zf A% (IRI%=
47.66%). AT, SRR AE g RS
G 2 7K Sl VR A W 1 S R B 9 D) AR OGBS,
HIKIRX & A BERNAEY SRR R,
HLRRI . A7 ARG A B A i bl
AR T R S B R I A R A FRATT Y I A A
R BRI A R EK IR R
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A%, X — KRR 2 T R K AR A
BERA YR AN . LR R AR A
TEREZZ VLR i B R A Y, HAR e Ay
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Food organism compositions and feeding characteristics of
Gymnodiptychus pachycheilus in the middle reach of Yalong River

LI Xiaogin ', ZENG Rukui’, NIDafu', FENG Gang’, WAN Zhuokun’, WANG Jie’,
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Fishery Resources and Environment, College of Fisheries, Southwest University, Chongqging 400716, China,
2. Yalong River Hydropower Development Company, Ltd., Chengdu 610000, China;
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4. Fishery Resources and Environmental Science Experimental Station of The Upper-Middle Reaches of Yangtze River,
Ministry of Agriculture and Rural Affairs, Yangtze River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: Gymnodiptychus pachycheilus, a native fish species of the Schizothoracinae subfamily in China, is primarily distrib-
uted in the upper reaches of the Yellow River and the middle to upper reaches of the Yalong River. To analyze the feeding char-
acteristics (including feeding intensity and its seasonal variation, composition and diversity of food organisms, and feeding
strategy) of G. pachycheilus in the middle reaches of the Yalong River, a total of 207 samples were collected from this ragion in
Ganzi Tibetan Autonomous Prefecture, Sichuan Province, between October 2020 and May 2022. Specifically, 207, 30, and 53
G. pachycheilus samples were used to assess feeding intensity and food composition among different size, gender, and seasonal
groups, measure intestinal length (IC), and analyze intestinal contents, respectively. Results indicated that the overall feeding
intensity of G. pachycheilus was low in the middle reaches of the Yalong River, with the lowest intensity observed during the
reproduction season. A total of 38 prey species were identified for G. pachycheilus, with Hydropsychidae larvae (a benthic
macroinvertebrates) being the primary food source. G. pachycheilus also consumed attached algae of Bacillariophyta (e.g.,
Diatoma spp., Navicula spp., Cymbella spp., Comphonema spp., etc.). The average intestinal (IC) of 30 G. pachycheilus
samples was 1.61+0.06, which was considered a lower-middle level of Schizothoracinae fishes according to the previous stud-
ies. The Shannon-Wiener diversity index (H') and Pielou evenness index (J) of the food organisms for G. pachycheilus were
2.10 and 0.58, respectively, indicating relative high levels of dietary diversity and evenness compared to other Schizothora-
cinae species. Furthermore, analysis using the Amundsen graphic method and Schoener overlap index revealed higher
dietary overlap among G. pachycheilus samples from different body length and gender groups, while lower overlap was
observed among seasonal groups. Overall, G. pachycheilus in the middle reaches of the Yalong River is an euryphagous and
omnivorous species that prefers benthic invertebrates. Seasonal changes had a more significant impact on food composition
than body size or sex. The findings of this study enrich the basic biological data for G. pachycheilus and provide a scientific

basis for the conservation of wild resources, artificial domestication, and the development of suitable feeds.

Key words: Schizothoracinae; Gymnodiptychus pachycheilus; composition of food organisms; feeding characteristics; middle
reach of Yalong River
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