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M=

KRB E Y ERTH . EFNERINFEET, HIREA R 48 4 (Brachymystax

tsinlingensis) ff # x>t B8 KR iU B & SRR 4, KT R U ER asE TR LR E[TFH LKA
(3.31£0.67) cm; “FH R E 4(0.42+0.18) g]JT & T Z 4 40 8% 6k 7 & X R € . L BB E RO IR B &
WEFAT N, BRET, RRME MR o AMKG B RN BE KT RTHR; MR 3 formiEE
(FHHRE A 1~5 1x, TER K 5~10 Ix, KX H 10~25 [x)3 T L& w1 P>0.05), 2R3k
(10~25Ix)HR E#mi; EHELEBEZEAS3IX)T, Mt 4 M EEHEGE., 2. FRELTHE
# 15 HE(P>0.05), T B4 OC A B T A P (P<0.05), 25 04 41 8 f AR Fn B4R 1t OF B R ook B
FemEZRrBERATEEHEREHBERITIER LI L BA X, WAMKRMEELRTEER
i, HIRErtBmEd 1~10 Ix, MELEA#BE, XTHSZWHEFETREFEHER, AR
R —F N FR @G EE TR ARATIRREFRESE,

P an
hESES Q1429 CHEIFRIREE A

0 A AT S R AR DL 32 8 B K 3 i 2 B
HFR2m, WRRE . SEIEE . K. IKEHEEEEA
%, 1998), NMBEIE N EEMIAEEN T2 —, R84
FEOGHGREE | JERRE ARG E I, AR RN, Mot
(>340 Ix) W Z L #E T K PG EE(Salmo salar) 14
(Oppedal et al, 1997), PifiJi5 ik 55 3% 226 FE A AR A2 7F K
PEIEEE K, JFREE C IR T, R RORE
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fif:(Hucho bleekeri)ZE55 56 (1.11 1x) F 32HK5 U E AL R .
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BB AR BEAMES, W4 (Oncorhynchus
mykiss)TEZLO0 T B s . A LB AL i (SOD) . Al
i EAL ARG (CAT) & i fem, 2RI &, K
G085 TESOTN KBRS AN, A2 BN A a s
AR IR FZ2%, 2021), fill(Carassius auratus)fE ik
JENLLANME . ML . RE A F iy, b
SN i, AR R A i(Salwa et al, 2021), 7EZ0E T,
BRAEI R PO e ) H 3 R R DL AT R e
(3K IEEKAE, 2020), FEHOLTN, Z168 4 J7 fifi (Takifugu
rubripes) sz A% B SEAL B[R] L OGRS 2 d (B4R,
2020). BLAb, A L -t (A B0 78 I o e 1) B R
b, HeAn T 0 H AR B8 fif( Anguilla japoni ca) A ik ik E
TR R Bl TR, AR T4 AR A e
(ZBWY4EE, 2015); 5 [KfF (Acipenser schrenckii) A {# T
R IR B A /N ) FERE T 35 R 680 BT (2 RS A
2001); HEEJFEBk(Glyptosternum maculatum) X A [F] D6
AMEFFAEXT IR BB B EEAN R, FE55EAME(10+2) 1x
SRR AR T, MAERGAME(400450) Ix 5174
WREOEASE, 2021), B2, JGHEGREE | SRS
BRI K AR ER AT R E U SGEEAT
R AEERELA 2, (HAS [R] 8 o ) (R s ma AN IR AR ], G
FEAE 5T T8 W fn] B ok £ 28 N T B8 S 0% 0 3 B 179 G
AN EZ— KL, BF5E 6 R I S A5 5
KAEFATRHETHNRREAELEE L, JLHEAE
KER A 2R 02K T MGG TAES, KA F
TR A 7 R B A TG R

Z2 IV 21 3 fe: (Brachymystax tsinlingensis)sR J& T fid:
J¥ H (Salmoniformes) . #:#}(Salmonidae) . 4 fif: J&
(Brachymystax), 5il44 46 £ (B 79 Ak 46 fa. (H i 4%
B ER A VR KM, A A AR ZR I8 R T L Y 2R
0 IS SNV, LKy N R R N =38 A= e 2 T
HOR T SO (R, 1966),  H1 T %% I 41 i fef: 17 38

PEoR  AEBERMERT A AR KRR MRS, 2018),
Z 2 N R i BEAH B SRR, 8 0 20 5 fek B AR P R A
SURVBLIR , A/ NRAE RS S RS R IR T
S A B R R S RIS, 1998), AR
K, A SR N R 04 AN e 1 U & (it 5 A
2012). 5K EEHE S, 2013), 515 5 5 (Shao
etal, 2017)%5 5 T T REHFIE . ZISgniis A\ T2
B4R TSR R (AR AE, 2014), (HEFIEE
BUE AT AR, ATERT I EE P L8, 3F
58 G Jo 2 A7 2 B2 1) 1 o B 1) G R F, (HAE 4>
IEAHSEIF A T4y = . I, AHFSE B 76X 2204 41
figh bk AR EA TR IREE | KRB (O S5 T N AL, BRI
7% Ay 290 il e E £r0 X6 s BE AR 5% DR 1 LA SRS S5 B0 €2 R £ 7
RBERE, DA T i 2 0 AT s S G 2 R e G, A L
Pk & RS IR IR S P2 14657

1 #RE5FE
1.1 RIgf&

SRSk 2021 4F 4 A7EREPTA KE B A m k%
IV 20 e N T 5 7 4 60 6 i o F L T 55 110 5 £
HEF= . AT o BEMLPbIE IR A 77 | R fEoH i
P T 0, He K N 2.23~4.57 cm, SEHEK N
(3.31£0.67) cm; AFE N 0.21~0.77 g, F¥IEE R
(0.42+0.18) g, SEUOTHIT Fe s 5L 50 10 7 2 SEUR /KAl rhid
NE10d, REGNIETE, THERSCE IR

S R H B 6 IR MERTTH] 2y 08:00. 10:00,
12:00, 16:00, 18:00 F1 20:00), FMEIHRL K F4Ek
(Artemia salina)+7K fift 15| (Limnodrilus hoffmeisteri); 52
55 K b 22 785 LT 23 08 5 B 1L IRNE T , 7K B S 8008
FH YSI ProPlus ZZF0K B0, Wik 1. SEEHE
DS 56 f FE S D I B S O, R BLER 5 RSCH fa s

x1 KEBH

Tab.1 Water quality parameters
FH KA [EB/RER R B (0 6 S ORI
WS Experimental Phototropism Substrate color Light color
I water source test preference test preference test
Monitoring Items . — . — . —
SEIGTHT Pre- SE50J5 Post- SEBGHT Pre- SCHGJS Post- SCIGTH] Pre- SL50J5 Post-
experiment experiment experiment experiment experiment experiment
pH 7.21 7.23 7.31 6.98 7.18 7.11 7.16
1R JE Temperature /C 17.8 16.0 17.2 17.2 17.6 17.7 18.3
74 Dissolved oxygen /(mg/L) 7.4 7.3 7.1 7.6 7.4 7.5 7.4
HABET 0.22 0.25 0.18 0.12 0.18 0.12 0.10
Ammoniacal nitrogen ions /(mg/L)
¥ Salinity /(mg/L) 0.03 0.03 0.03 0.03 0.03 0.03 0.03
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121 #AEHTH B KA (K 1.80 m x FE
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2 K15 W BT SR AEE —SC TR B K AR — it ,
W2 A EBUT SRR R IR RS, KRS 3 A4S A
X IR R 556X R 1~5 1x, i I XN 5~10 1x, 586
XA 10~25 Ix (B 1) BI85 B 1 Spectrum LightScout
FETIFG4ISHZRE LM E . B4 LK 5 B 5E
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Fig.1 Sketch map for light intensity preference test
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ARSZES . N FRAEREDLPRE 20 B ICH kT
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R 2 min J5, FUHABSEPLESRE S min, FRHTH
W — R RN kTSR St R A
3 PR R X a4 B A IS IR) DA S 6 £ 7 AN () B8
JEE DX 3k Hp 8 B ) 43 B ST 38 B0 SR A ARG A TR] DY R
R e R TS bR

FERSZES . MR SR REDLPRE 30 B CL faif-in
5 RTINS, BEA 6 A fRI I A K A gk
W& W 2 min 5, BEAIRE 30 s 305 1K, CRIEARDG
R DX sk () S g0t 50, AEdHiE SR 10 R, FERTEBUE R
— 2] S0 5 R RE A O VR A T SE B 5 TR [ G IR R
JEE DI R S RS A L, DA DO R
43 OSBRI BEAGAS [R]D HR B TR PR PR R FE e

FI A SEER SR TR, DASIE 56 A Sk E A RS XA
FAE T X bR AE, FFARTHB BT
122 RRAMAE®ZFEE e, B, Eak
INFREE | RBERAR (K 0.60 m x G5 0.45 m)¥ /K 4G
JEE R e B I RS 3 AN X, B2 HI1SWH

ST S ME— G TR & T /KA 1 1E L7, AT P AT ()
B, (3 A4S T AR X Y G R B B 2470k 20~25 1x
(B 2), BRS04, o5 SIS 7 B, PR B S
N PEIRZ
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Fig.2 Sketch map for substrate color preference test
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FEORSCE . A FALPRE 30 RBaCifa, B UUiA
6 EIEFTER; THE ARG A A X s S 1 A L
A AT, DS DX A B 4 LTI S AR
XA TR) R B B €0 ) S R TR e o
123 ABAE®FTR TEKBEFINA 3 P
TR A BRI (K 0.45 m x 5% 0.20 m)yKi /K4S
R0 4 ASFm XL, B LW IS 6G, 26, 4
RS 4 FEE ) LED RATVE 44 45 1 AL IX 3
WY IE—DGIR, B TR GEAE IE 7 o i el —F 2k
e 4 AN S TR DX G BRGER BE AR 1~3 1x (K] 3).
B S0 2 RS SR RS £ ) sg o o &, T BR
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Fig.3 Sketch map for light color preference test
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MRS BRI 1 JBacsfa, LEE 20 1K, 90 1 1,,=20; %£SD W RYEX Illumination area
80| n,=50; %:SD M i3 ¥ X Transition area

it R M AE A XS B R B, DL SIE 50 f FE A
DX 45l 9 B R E 43 LGP B850V S A 1A AN TR] DY €2 1) 326
EELE R

FERSIE: . AR A 6 Bcmifn, JLEE S
W TR S I 45 A DX s rp S 56 (0 500 )
Eb, DA DX 850 7 0 FSF BB A AR A
SRR TR bR . XS IR 4 S BRE 1 75 45(2000)
P ZOL O, SCREE R G, 2@,
LA REE (L 4 Fh

1.3 #HFE4IE

i AEZH50 17 Kruskal-Wallis Test 6 5 4%
X 38k PN 15 Sl s A E 43 G RN 20 A B0 At 22 S
P, A LR & J5 2253 B (one-way ANOVA)H' Duncan
PIEAT 22 T ARG T 1 TR X e ) g b (A
2014). ¥cdi{diFH Excel 2016 F1 SPSS 25 #ffi#4714:
AT, SRR A B AR E2E (MeantSD) KR o
2 R
21 #HAMEITA

FeWK AN A £ e 3 AN IR X OB IX 3 %
DX 155 06 D) PR A4S 44 450 B3 B R)E 43 L Sl (35.49+
27.88)%. (27.14£16.71)%F1(37.37£31.43)%, SCU K
W, 20 BRI 3 BITHAMERE, KRG
Brdax 17 R A 145 B s ) B 43 H U)o (35.60+
20.23)%. (32.51+11.81)%H1(31.89+21.38)%; LA [-4% 1
B X 22 R B 3 (P>0.05), BRI R ECEUR H o He
$7(21.33+10.24)% . (36.005.08)% F1(42.67+10.24)% ,
FEARTESROCIX 1 70 A R A R B 2 B T 859 6 XAt
X, HESREP<0.05), 556X AP XA LR E
PEZE5(P>0.05), FRIBEAXTSRICA Uk (& 4).

22 REREBEE

STU BRI R 20~25 1x, ZE U4 4l b A £ 7E
3 MBI R(E G BEMEG) N, AR I E
0 AR R (22.13%+17.46)% . (55.48+20.62)% Fl
(22.39+14.45)%, £ 2 AR 5T X 300G S a) & 43 b ik
T HAD X (P<0.05); BEARS> i R ECECE A H
MR K (16.00£10.58)% . (58.33+17.16)% Fil (25.67+
12.05)%, BEMRTE B4 I B 80 5 4 508 T B AR
AR R, H255 835 (P<0.05), {05 i fl s
0 JTE ST 1] G i 3 22 5(P>0.05) (8] 5). 455261, 21
Al R O R CR D) T = R Y s L S Sy
Y1t B AN B

O $556X Dark area
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Fig.4 Preference for illumination intensity of
juvenile B. tsinlingensis

Ny R MRS I REAR B np RORTHA SRR R AR
IR F A 2275 25 5 % (P<0.05). Tl
n; denotes the sample size of individual experiments;
N, denotes the sample size of population experiments.
Different letters indicate significant differences (P<0.05).
The same as below.
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Fig.5 Preference for substrate color of juvenile
B. tsinlingensis
N AR R IR AL SRR K 2 ] 0 2 S
KE FRRARFRA R b B AR 22 8] 19 22 5
Lowercase letters represent the variability between
individuals in different treatment groups,

and uppercase letters represent the variability
between groups in different treatment groups.

23 SgREBEE

S HRBEVL RN 20~25 Ix, ZRIA ANl A £ 75 2
21 BRANEE (0 4 PO BRSO XS Py, A R )
I3 AR IR K9 (26.15+£23.72)% . (28.38+ 20.12)% ., (24.29+
17.81)%M1(21.19+16.77)% (& 6), TEW {4 X A /3 A
(34.33+14.07) % =1, B (7,(33.00+14.20)%IK 2, &k
0 X8R ) 20 A R B A, AX(12.67+3.65)%, T GFIED
B E T 5E(P<0.05), %t 4 Bl BE 2 19 = 4 HE R -
W ESE AL >0, HEffESOt o REE U H
SRR T ALK, H 2257 W% (P<0.05) Gk 2), #&
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g OPRAE: ZRI ARSI AE 0 I BTSN . L ISR BOE (U R AT 183

JERTEEIX B0 3 1 22 5:(P>0.05), HEAXTERIEA
ok

R2 FIWHsisHEE 4FHEXEN
NHEREREENY
Tab.2 Distribution rate and significant difference of juvenile
B. tsinlingensis in four kinds of color regions

\ SRR AMEF EA i
Color Distribution Distribution Multiple
number rate F /%  comparison results
i t5 Blue 103 34.33 A
{4 Yellow 99 33.00 A
2714 Red 60 20.00 AB
2% {0, Green 38 12.67 B

o AR AR R 22 57 B3 (P<0.05),
Note: Different letters indicate significant differences
(P<0.05).

90 m #HIX Yellow light area
- [ £05BIX Red light area

O 46X Green light area
O #%%6X Blue light area

%

K Population
6 Zeh 2N il i FE f 0 S R B (o ) e

Fig.6  Preference for light color of juvenile
B. tsinlingensis

n,=20; xSD
n,=50; xxSD
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31 FIREEBEEETE S M REEIREF

i NI A R PR IB B R IE AR A e,
AN R A2 S A UM AS [R] W 1] U8 SRR R IE
BrE, T EDGIRIE SRR UG (AT S, 1981),
0 20 't iR 32 1 28 4 ORI S B 3 1 3 1 e B
Y LM EA EErE, % 4k fi(Oreochromis
niloticus) (#5445, 2011) . KV {67 (Acipenser sturios)
(Kynard et al, 2002). SR EALE, 2016)5F . 1MiEAH
PEOEH TS . RBE . EHH TR, Y AR
S, XPOUREEE A CGPABE, 1985), W
[ 7 ff1 (Pelteobagrus vachelli) (B 45, 2012). K74
76tk (Pinhorn et al, 1965), ASAFIT &I, 2804 2 i fik:
FE£0 0 0 IR B 5 T8 ) Pk, 55 28 0% 2 Wl fek: | SR P
SR v P LR R A R RS MR A L

Fryatrk R MR SIS MM R, e W EX
HRRE A 7K I AR (BB A 45, 1988), O JI| 28 £
(Schizothorax kolzovi)# 7E 10.0~ 39.5 Ix H& 22 75 FBl N 4
O B (FE B EEEE, 2021), HSZE IS YNt HE e 1~10
Ix HRRE DCHRAE B I A — 30 A1 A 2 A Kk Y
SRR, MR PTIE R AR IS AU ST R A kR
45 R (Clarke et al, 1981), RAEAT AT LAE PRI
B ARURRERCE | BETRIE N R ) (R LA, 2013).
7 U 24 ff i M 00 0T Y REUSIR BBE 1% 704 1) 4 LA K% 555 PR R
TSR T AR A S M R Y B SRR .
0 A0 2 B L I R A 4 A 5 AR A Y B E AH
AN, Hor, R A R G IR B A U, AT LUy
BEWTIE (ZRIEASE, 1988), Ze U4 20 ff ik ¥ 1] 550 5 40
W RETE AR ZE R 1 OC R I A 1R R 2ot

32 HICEEEHERNRKAHRERE

75 P> 24 B frk 10 30 225 D €2 BT Y 7K R A DX S It
iiEsIEs 7 N 4R TR SN 7S BE 90 =S e iy i s M R A
U, SAKEE RG] B Y 4R % Clarias gariepius)
(ERA4E, 1990). MBEEEE(FEASE, 2021), mHifM
(Pseudobagrus fulvidraco) (%%, 2012) i —2,
it A (201 2)%0f 25 U 20 il e Py 5 £ ST ME LA e L,
BRI S N O e, M A1 T E LUK SE
PR A I8 Py s AR AR}, (] U B e 4 PR 57 o v
RETE ZAE  FHRZ M BHNES . RFH, £k
2 il i 0 i 27 PGPS BT, X P BB Fi TG RO R
T YOGS K ) RS TR R R T IS R TR BRURH XTI
PIZKIERES , A TR 2e 2 fy g PR . SR 4 W1 4%
(Q017)WFFE W], Zelre 2n i fel: [ SRIRE H 4% 40 12
BUSEBE  JEERCRE R | A0 RRJE BT Y LU K X
T 250G 28 1 WG St (R 2508 B B I ) PR B . AL, %8
U 241 Ml i REE £ X 8 €90 U JBT %) v P 2 T AV . L 7
PERYRERE, HAE M R IR T PR R Sk
e, ek,

33 FIdHEEEHARERMEIERE

LIS MBS EEREMAE TR 206 SO M6 4 Fp
HeEXIREA LR, I B o220 XKk, Y
Lt 20 23 €0 DX 35 of 2 3y 9iF 50 9 SR o ok e 3% IX 3
B R DR X e, R RN I Bk,
WEA T oA I 5 B X S R TR Uk 2R A iR
B T, WEahkaE s DL b U 2RI g i X O B
BIE#mE, mxtecEA folambE, FEA ik
gtk HL — 2 I CURE ) o RIS BRIS PT AT,
TR ORI S SHE R, RBHYE S K Z R, KR4
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L1562 Wik 5 (Volpato et al, 2001; FKIET 45, 2020),
KIRJRZ EZ LSO R o Z5 05 A 5 1 2 T 22
ER)E, HA SRR S F AN R PR AR IS B . % 23]
(1985 052 3R M, a2 7E i shad # b 260 & B AT Ot
B GFAr, RO AR R, #4400t
ZE IR Y BLAS T] i 2 5 2 0 4 B f: 5 A A A EL A B o
MR 2%, AR R GG, Bk, %
U 240 ff i X6 2T ' AT PR R R A ], X SO 2 ik
PE, FERE R LR bk Gl 206 R g O TR, T DLRE
IR 2 06 240 8 Bk ok B8 AR R RN R REA T Sy, AT A 25003
DUV B R B R

34 HRICESEHENE, BEEAEEITHESR

BENRIT HIEA G R T RN RS 2R
FRA AR, BRI AR T R 22 50 LA AR B
FETGGRARSE, 2021), AWFIERBT, Z206 20 kA
AL BEAAR ] A I o B € BE R 45 SR IR 3 — 3, TG IR
JEE R IR A e R S 0 R AR L B[] 9 285 SR AT )
PR IBE 5 25 U6 G il FE £ 0] Ol JE iR RO RS (5
AT AN B G, T AR X 5 ' RN ' 171 1) 4 B o
KEESEQOLTVINK, HA “BRAAE" A REEXS
IR T IR R, L, R rbam 53 32 5
7, ZE U 20 i e 5 465 %5 (Salmo trutta) | T 8 25 R4
WA “EHEE” )R (Fredrik et al, 2004; Sneddon,
2003), [FW}, AR GERE b AT DI A AR 8] A B A%
A5 BRI ALAE, 2013), ZBISgnka: itk <5
" KA B S B AL 2 oAt fa, o T P b e o
AFNREE, RIS HR R BT H], A 5 Z2 0] (a5 8 76 S B
HEORE RO €0 X 0, 5 SORF A 8 ke 1 I B (R A A
1992), AMAFFEAA R LGS AT Z 5, Chan 55
(1997) %} 183 725 £ (gulf sturgeons)HfF 7% & B, BRERIR] i T
AEAERP A e 2% O A [l ke sl Jo e £5, AR BE 5 O
A KA AR B REAR iy T8 2 ik A 52X 4l fa
HEATHE A B JE 2 3, 38 A &)y £0 0 2245 B8R AR ok
X, AR 2R AAE SO IX (EESE, 2014), A
FEHT, ZE U4 2 i e A 10 A R T RORA sk RO X ROl
X, {5 BRI (B A, A ARSI ARG, X AT RE R
LEHE 5 BEAR 5 AR B AL 3B FR AR B PR 5% K W AL I AS
ElE e

4 g

Z v A b Ja v K MRS, AR G, NP
BETRITSE 45 R 25 5 23 W 0 el b L 40 4= ) 2k, A
VTR Z3 U 2R Sl 5% 77 5 PR R A R v, R

TERESY, FOLMRZRE N 1~10 1x, IR A
TRACRR T I IR A B , 3l S il 2 (0 AN 2T (0l (B ke
U, DAL AR BERE 2 1) 2 0 240 0 f AfE £ 4 B A7 0 7
Az, BERARNLEA T A RS BE R AE , DT A
KH SRR RET RIS TR,
ARWFTEALET R Z 0 2R il LAY A 7 SRR I B, 5% T HiA
KA OB AT AR 1 TR St — T
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Selective Behavior of Juvenile Brachymystax tsinlingensis Depends on
Substrate Color, Light Intensity, and Light Color
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Brachymystax tsinlingensis is a unique cold water fish locally distributed in China, belonging to

Salmoniformes, Salmonidae and Brachymystax. It is mainly distributed in the mountain streams of the Qinling
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mountain range, including the Shitouhe River in the northern foothills, the Heihe River in the eastern foothills
and the Taibaihe and Xushuihe rivers in the southern foothills. B. tsinlingensis has high sensitivity owing to
demanding natural habitat conditions and special biological properties. In the past few decades, environmental
pollution, a variety of human-caused threats, and reduced resources has caused drastic declines in the wild
populations of B. tsinlingensis. In 1998, the species was listed as a second-class state-protected wild animal in
the China Red Data Book of Endangered Animals. Due to environmental disruption and human impacts, wild
numbers of this species have declined quickly. In China, researchers have focused on B. tsinlingensis
conservation. Artificial propagation is one of the most effective methods to restore the natural populations of
B. tsinlingensis. In recent years, initial breakthroughs in artificial propagation techniques have aided this
species, but the fry survival rate remains relatively low. During artificial breeding experiments, we identified
the light environment and substrate conditions that are important factors affecting the survival rate of fry. Fry
behavioral selection of light and substrate characteristics was highly significant. The aim of this study was to
identify the habitat preferences and associated behavior of B. tsinlingensis. Behavioral experiments were
conducted on the progeny of B. tsinlingensis in response to the light environment and substrate color. In this
study, we randomly selected healthy juveniles from the same offspring batch obtained through artificial
propagation as the experimental fish. The fry total length ranged from 2.23—4.57 cm, with an average of
(3.31+£0.67) cm. Fry weight ranged from 0.21-0.77 g, with an average weight of (0.42+0.18) g. The
experimental fish were not fed 2 h before initiating the experiment. We undertook a combination of individual
tests and population tests to investigate three different behavioral selection experiments on juveniles: substrate
color preference with the substrate colors of black, white, and blue; light intensity preference with the light
intensity of dark (from 1 Ix to 5 Ix), transition area (from 5 Ix to 10 Ix), and illuminated area (from 10 Ix to 25
1x); light color preference with the light colors of yellow, red, green, or blue. The statistical analysis of the
percentage of residence time and the distribution number of experimental fish in each area, enabled analysis
using a selective index for the different light intensities, different light colors, and different substrate colors. All
analyses used Excel 2016 and SPSS (V 25.0) software, and the statistical values were expressed as the mean +
standard deviation. The results showed that the percentage of time the individuals resided in the black substrate
area was significantly higher than that in the white or blue area (P<0.05). The percentage of the population
distributed in the black substrate area was also significantly higher than that in the white or blue area (P<0.05).
Therefore, the majority of the fish preferred the black substrate. The fish swam slowly through the black
substrate area in the substrate color experiments. Secondly, in the phototropism experiment, there was no
significant variation in the duration of each individual in the three light intensity areas (P>0.05), and the
percentage of the population in the illuminated area was significantly lower than that in the dark area and the
transition area (P<0.05). There was no significant difference between the dark area and the transition area. The
population had a negative tendency to the illuminated area, and fish were observed clustering in the dark area
and the transition area. Moreover, individuals did not differ significantly in the percent of time they resided in
the four light color areas (P>0.05). However, the percentage of individuals in the green light area was
significantly lower than that in other areas (P<0.05). The population had a negative tendency towards the green
light, and fish displayed sudden acceleration when swimming through the green area in the light color selection
experiment. Consequently, the population had a more pronounced avoidance than the individual experiments,
this might be related to the mutual transmission of information when residing in clusters, and the speed of
information transmission in groups encouraging individuals to avoid the adverse environment. Juvenile B.
tsinlingensis preferred a black substrate, avoided green light, and their optimum illumination range was 1-10 Ix.
The results provide scientific guidance for environmental fry rearing and releasing of B. tsinlingensis.

Key words Substrate environment; Light; Behavior selectivity; Brachymystax tsinlingensis; Juvenile



