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AR 2R B (Abou Anni et al, 2016; Song et al,
2021), NiXF iR S R IR, TR T AR
PELE o0 B PEA T8 355 1 RRR BT, A K Gl 3 3 ok A2
SR M (ELINAE, 2022; FARRAE, 2022), M 250K
AAEYMELIAEER K AR ARG, KRS iok BER K
BT INERE, AROT KR IR XA 5 i 1%
2. il A RAs 0] AT R EYIIA B E R

FEHRFMET , AWM BT AR B A1
FRAIE o AN ) £ S 18 B 1 A2 SR BB ) 22 S s i A
JRANTR], AREE L B 1) A ST e R, T
BERESIRCES . WL A I8 1 A S D 7R 7 (R 3 BR O
(ZEHLEE, 2018; Kulezykowska et al, 2010), FF4r-1F
A P SRR B B T o S 5 PR S AR Rk S AR
LA MY AT (Saha et al, 2019), A
37 X S AR A 2T R 43 M P R (Landgraf et al,
2017) 14 Ak B 15 M (Solovyev e al, 2022)5 0, 1@t
PR B TR B 0 | A AL YR M B SR R R 4 B A
TR AR R A B O AR AL, T R AT O B R AR
(B 2%, 2021), MBS HAC U ®
FEFXTEY R AIHEE, T m A R (R MG R AT,
2020), UL, AT FRFE I BEAG A2E HE E HEEfT
P H A Bt o £ AR Y TH AL BE T (Solovyev et al, 2022)F0
B PERE F1(Chen er al, 2022), XA K BATEHEE] .

T W R B (Gymnocypris przewalskii), X 4415
| JCEEEE, VRN IR AT A, 7R I
ARGV R B CHAE ] (Xiong et al, 2010),
Vi 1) bt A R T VG 5 7 A v i, S TR L R K PN B e i
R0 . T 20 4 60 AFEAR T BE B LA I8 X PR
Ak, FIE ALY IR ORI TR, Bar, REhE
EHH 0 RN T B U A R O T T AR A, T
Ae 47 W A S A (AT AR, 2022, F 5 A,
2011), E R AT 7EERBHOK PR 4G h A= K I HRRIR 22 T fa
AR A K MU G218, (Rl 250~500 g 175 1
TR LT 5 T 2L 8~10 4 P AE KM (E S48, 2011), &
B L T AT B 2 4 O T R A R A
HET R4 K (Tian er al, 2019), 1B T 1 151
fiE [ FEHE BRI A G, I T AR A
FE BT T I R ) S AR R R SE T
5 A SR R DT TC Y 45 M R s ok 48 e TDRE R AL 30T
e . TR TIRaEfafr e B A KRS
THi A4 520 (Karakatsouli ef al, 2010), ASHFSEIE T H R
O BRZH 14 PRREZE G LU S22 Ol BEUR D S 15 0
VAR B LA AR R, O AR A A
A, AN, BTN RE I 2K RTR K B85 Hh i VA R A
B K FGhR, 878 7K FRBE X 7 1 ) A A K R R 1Y)

SO o ABIETE IR AR -7 6 15 BRAE L 77 9 T /K PR 558 %
PR N TSRIE B A B4 i A RO, iR
T EF IR TG AR, T T L IR DR LA
TR AR 5 Hh A0 2 B B ST PR ST SRR S A

1 #RI5F*E
1.1 IXA&BE5EHREE

S BT B T AR el 7 AR R b 4R
At S HR (R HRAR R I (%) 75 T T AR BT 5% T PR G
REN., BFEHK AR 24 h LU A€ HRK[IF
ek HL, %5 AC/KDF-150B(T)-1-150], B %],
JKI A (17.46+0.23) °C, i M (8.14+0.09) mg/L,
M AN 0.56£0.01) mg/L, FhFEH 0.40, BRIREL BRUE
A 2.04 mmol/L,

SCEGIF AR, AR AT T A BRI,
2>, BEERTE REE R H SRR RS (E 1)
BEAT H F B (Wang et al, 2022), R IF MBS AR
CHLEH T =32%. MIENT =5, HIZ 4 <8.5) 0 THE.
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Fig.1 A schematic diagram of G przewalskii
using self feeder

1. fafir; 2. ML 3. SGHARRSR;
4: JCHALIREOLY KM s 5. ARG H o ;
6: WEERE; 7. fRIREE.
1: Aquarium; 2: Feeder; 3: Photoelectric sensor; 4: Optical
emitter; 5: Optical receiver; 6: Feeding ring; 7: Protector.
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121 =3 AKEH L %I S K AR
0 75 V6 W AR [ SR A A I AL 1 T I K B L
fil(Na" 23.05% . K" 1.34%. Ca’" 0.11%. Mg*" 6.88%.
Cl 40.39%. CO3 5.07%. HCO5 7.09%. SO3 16.07%)
HEAT I o AR T V) 380 7K g sk 5 (i B 4%, 2005
Yao et al, 2016) ¥ /K L B ¥~ 15.00, BRFRER B &



68 ook B

545 %

%M 28.00 mmol/L,

SEERTHEAT SRR DAL , Fe WA K B T A ORI
RS FE K R LR BESR T2 5.00, Bk R £ A B $2 7 3
8.00 mmol/L, PBfij54EkG 48 hoBr R BEHE T 2,00, BlJ¥E
$2Tt 4.00 mmol/L, 1 Z S5 WI/KEREEIAF] 15.08+0.02
B TR Eh 5% 15 3] (27.53+0.16) mmol/L .,

122 HiHEHRE A EZHELE P EN TN
H R, a0 PR 4 K I B B L E A TR
BN, R E A RJERIRKLL(14L  10D), H
SROG IR K 40 (141 @ 10D)FI4 B 5 8 7K 4H (24D),
Hik3ANEL, BOHEEWE 15 BB {AE
H(57.96£2.09) g, PR A (16.31£0.17) em], H AR
ZH(14L : 10D)AYGIE i LED 4744, LED 4T48i%1E
SEHRERT b, e BT EDERAR L AR T I X
JCRRJEIHRDG R B, IESH AU (T AR,
2019; BAEMESE, 2021; ZEHA1E5E, 2016 &K 5rH
5 BB FAREIRZLY 05:00—08:00 Fl 15:00—19:00
FEOCHIOK TG 500~600 1x). 08:00—11:00 i
11:00—15:00 A3 EH (K FIE# 900~1 000 Ix) .
19:00—05:00 A EEHIOK TG 0 1x), £0fEERE
KR YCEGR EESTME WL 1, ARYE Wang %5(2022) )7
5%, NORUET AR S T T T e, R E e R
(24D)%F HAF 52 6 REJE 0 H S A2, R
PR AT XHRT HEA T AR B, B B B B AR
0 1x. SCEGARZE N 95 cmx60 cmx60 cm MIPEIREL, 2C
B, REIWT AR, KRN (17.2420.32) C . %
F M (8.12+£0.07) mg/L . /KL ERE N 15.08+0.02, &
1% ERBHUEE 4(27.53+0.16) mmol/L . pH & 8.92+0.01, 787K
ZHERFEN 0.40+0.01 . FRFRELHHE 47(2.04+0.03) mmol/L ,
pH i 7.39+0.03, 540 HF 46 )5 , T8 H 19 05:00.,08:00
11:00, 15:00 Fl1 19:00 Fx i kG B 78 e} ) 2
PR 2SI B M AR A B B i, SO LRRSE S d,
S B L S d P IE TR LT

1.2.3 FHif#igee £ kKHERFR R 4l 18 1 A
LIRSS R E H ARG IR S (141 1 10D) 1T 5 1)

®1 BAXRAZHEAEUE

Tab.1 Measurement of light intensity at each time
period in light-dark cycle group
2 1 B[] B B

Beginning and ending time Period Light intensity/lx

05:00—08:00 22 Dawn 556.33+12.34

08:00—11:00 4 Forenoon 919.67+15.33

11:00—15:00 T4 Afternoon 1 045.67+17.07

15:00—19:00 & Dusk 641.17+11.48

19:00—05:00 PZ[H] Night 0

A K S WK SR K EC IR 1.2.1, AEK
SCRHLEESE 63 d, FELRAUYE 34 ERE, B ER
HCE 15 FEH AR, ST AR 95 cmx60 cmx60 cm
PIEIREL , SR A sh 2 B A TR, JF et
[ 43 VL AN T P A DR, S B T ) i3 %y
100%. #5863 d J&, R H MS-222 (100 mg/L)*} 4 2
T U 0 BRG] R AT RR I O 0 A AR ORS o =
0.1 cm) FAE (K % 0.1 g).

1.3 HiEsH

Gt R - Y+ bR 1% (Mean+SE) . 11348
& [feed intake, FI, g/(kg-h)]. &K 1K K (length
growth rate, GRy, %) . A % (weight growth rate,
GRy, %). FrE4d K F(specific growth rate, SGR, %/d).
JE# BE (condition factor, CF), JFFZil A4 AEE X & it
2, HHEAXWTE:

FI = TE/(W,xt,/1 000)
GRL = (LI—L())/L()X 100
GRy = (Wl—W())/WQXlOO
SGR = (InW—InW)/t4%100
CF = WIL*x100

KL, TF MR B E), W, MEERF(g), o N
B BE(h), L A K (cm), W RIKE (2), Lo BPIEHT
B (em), L WEARTFHEA (cm), Wo BPTEGF-
K (g), Wi WERTIIET (), tq WFRFEMTEI(d),
KT SPSS 25.0 Fi 31 A b 48 6715 1 S 06 45 e Bt
B o M K IR A AR AR UEA T 5 2R T 25 40T (one-
way ANOVA), 25 BENRM LSD %LilfrZ2&E L
B, WEYEKF N P<0.05, FARINAK 20 AR K 2H 4 i
R, T A EREINGZm, AR
IR AR A AR R LR R L T 22 5%, R O 22
43 BT (ANCOVA) (Stanley, 2022; He et al, 2018)ffi %1%
1 31 B SRS A3 BT AR Ei G KR e A KR
BV R A RO B (W=aL) 3 BTk K~k 56
Z, I KW mAE 5 b (- S BSA AR K AR 3 J2
HHA R EZES . 23R Origin 2018 FAER

2 HRE5HW

21 ARLEXMNESEHREEFERATENIIE

TE ARG, 75 1 AR 2 B 1 R
Bl BRI R R A TG SARRAE o 7EIR K RIS K BRBE
B WA E S KRR E S 2 KE 65.74%
70.72%, 3B TR M(P<0.05), RAKME T, i
TR B %) 5 2 5 W B 67 T IR A9 19 08:00—11:00,
VRIS B4R /N R e B 3 i T A B (P<0.05),
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05:00—08:00 Ay R4/ Mt W E KT 11:00—
15:00 1 15:00—19:00 F4F-#445/ Nt £ 7 (P<0.05),
R R R FUE AR R (K] 2A) TEBIKIREEH,
WAL 08:00—11:00 ,11:00—15:00 F1 15:00—19:00
BRSP4 /N B B B TG W 3 25 S (P>0.05), (H 2
F 05:00—08:00 F1 19:00—05:00 [ P34 EE/ N &

(P<0.05) (1 2B), [FIFEERH SR TTHAHE. 4
MEFREE R, PR KA T B, 517K 47 V6 T AR ) o £
T REZEFP>0.05), HH 19:00—05:00 )15 4E /Nt
PRI, (SR Bn I BB E T 20), %
SEEERI, A ASOLRREINT , H AR EA B Y
BRI, AERRPREE iz B s s k.

[

= . 14L:10D Pk 4

g L5ra FW of light-dark cycle group
1 =2
& 1.0 b b
L3 § be

£ 05 c

= 0.

E 1 1 1 1 1

05:00—08:00 08:00—11:00 11:00—15:00 15:00—19:00 19:00—05:00
i B Period

S
W
S

14L:10D 7k 4R
L15 of light-dark cycle group

e
[\
G

/

BaER
Feed intake/[g/(kg h)]

T

05:00—08:00 08:00—11:00

11:00—15:00
B Period

15:00—19:00 19:00—05:00

=

80751 a 24D K40
” =4 a a L15 of darkness group
& S 0.50 ;i‘}_//{—l\?
= é 0.25

o

é 0 1 1 1 1 1

05:00—08:00 08:00—11:00 11:00—15:00 15:00—19:00 19:00—05:00
Bz Period

P2 AT A BEH 55 TR I AR 5% £ ) R ] CF 34 (LR TR, n=3)
Fig.2 Effects of different treatments on feeding rhythm of G przewalskii (Mean£SE, n=3)

FW MiR/K, L15 MERE N 15 Wik ;

AN FREFR R 22 57 8.3 (P<0.05),6

FW is freshwater, L15 is saline-alkaline water with a salinity of 15; Different letters represent significant difference (P<0.05).

2.2 HWIKIMEXEE MR E L KR IT

FEAR K FRBE b, 75 U I AR A R 5 A7 A 2
L5 (F 2)o ARWFGER T AR [ 3R U R
Wy, SCERHT, TS MR L [ 32 5] F sk
R, it 63 d B ERRE LY, 41T A
F LTGRO 100%.0 76 R /K PR v A K A 75 T
SRR 3G R IR R R A KRR
JIE 35 Y 2 1 I K IR i U ) AR A AR A (P<
0.05). HIFARFEAMAVIRIAEFTEE R, HXHE R
SR FH 25 B0 1 1 T 25 S5 1 A B3 30 B S 8 B 2R A7 X
SYHIT IR IK IS5 v g WA AR ) 0 KSR N AR A R
KRG BRT-YME (67.32%F1 0.82%/d)[F)FE B 35 5
T KPR (10.66%H1 0.16%/d) (P<0.05).

23 BEAFENSEFHEERFESERKEEX
E4:sE-A

TEIR K IS N /K PR v 1) 75 Vi T RR R U 47 A
MR 22 5 () 3)o AN[RIZK ISR T T T AR A %) At 3 L
AW E R, A TS TEIR K FREE P B T v T AR A A
(1.48%) I 2 =5 T A= 1% 78 9 /K BR 5% v 1 75 il 19 Rt
(1.19%) (P<0.05),F 5 T RRI A (A4 5 1A B 405 1RE
PRBOC R, AR RS : 17K 4 . w=0.039 98xL*>>®
(n=90, R*=0.859 3) (& 4A); R/K4L: W=0.030 07<xL*"*
(n=90, R’=0.936 2) (X 4B), Hi ¢ IFH], 7EIRKIF
BERHKIREE T, WA b (H3Y BN T 3,
W AR A T R AR K A 2 B TR 1
TR b (AT /N, UL, HIXFFIRKIREE, WIKIE
52 T A 7 T I A ) (A A R A R A A B TR
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Tab.2 Growth indicators of G przewalskii in different water environments

F8F5 Indicators RIKY] Freshwater group

17K 4l Lake water group

S22 {E Measured mean

S35 2 Surival rate/% 100

WIHAA K Initial body length/cm 17.03+0.22°
KR Final body length/cm 20.21+0.32°
PR 4K % Length growth rate/% 18.66+0.41°
WIHAIA T Initial body weight/g 76.84+1.09°
2R AR Final body weight/g 122.07+3.09*
PR K R Weight growth rate/% 58.82+2.09*
T4 K % Specific growth rate/(%/d) 0.73+0.02°
AE# & Condition factor 1.48+0.04"

A3 11 bR - {8 Estimated marginal mean

WA TE Initial body weight/g 61.66+6.91°
2R AR Final body weight/g 103.17+1.88"
PR K R Weight growth rate/% 67.324+3.05°
FEE 42 K % Specific growth rate/(%/d) 0.82+0.03*

100
15.84+0.37°
16.03+0.40°

1.19£0.17°
46.48+2.67°
49.33+2.73°
6.16+£0.28°
0.10+0.01°
1.1940.03°

61.66+6.91°
68.23+0.61°
10.66+0.98°

0.1620.02°

e [FATEERE AR TR A e R 22 57 18 38 (P<0.05)

Note: Data in the same row with different letters represent significant difference (P<0.05).

Fl 3 ZEMIZK(A)FNRK(BYH L 63 d A=K 256 1Y T 16 0 AR 4

Fig.3 G przewalskii after 63 d growth in lake water (A) and freshwater (B)

1200 A 17k 41 Lake water group B K40 Freshwater group
1oor 200 0,030 071275
) W=0.039 98x L% = 0.030 0712
< (=90, R*=0.859 3) g (n=90, R*=0. )
g 80r 2 150 |
m 60 R
o 100 -
& %
40+
20 L .I °* ) 1 1 1 1 1 50 I °

20

18
&K Body length/cm

18
&% Body length/cm

K4 5 IA KR ESC R 2
Fig.4 Body length-weight relationship of G przewalskii

22
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TEHAROE RSN T, i AR R BN (B RS
M, SRR AR A B R R . ARSI A
FERE VRN A, E£ASRCRBEBT, Bk
T AR ) B R AE 08:00—19:00 BB, %
R4 05:00—08:00 1 19:00—05:00, HA
PEo AR BE T SHEE SR BT
AHH 20 (Montoya et al, 2010), Fr HEBHEE . &K
R . R BB R JC R 5 & 2 H (Boujard et al,
1992), LM PtlE(4losa sapidissima)ff . HEAERE &
WA A, JR T AHESE R, HEasigl
KEEBEAT . HE A0 R A K R F B W HE K (R /N iR A
2015), W T (Clarias fuscus) I S IELE 07:00—
09:00 1 17:00—19:00, J& T /= B & IH (Fast et al,
1997), K55 E JG#H(Colossoma macropomum) ¥ E 17
SR R A AR B Y = W TR, R T AR R
25 #I(da Silva Reis et al, 2019), 16 ARCIBEW T,
T R AR B 1 1 T AR T A A T 1Y
IRBE R, 7 R AR AN [ s B 38 AN
P4, 05:00—08:00 5 19:00—05:00 A £ 7 >R 4%
AR A [ I0IA S 4R T, 08:00—15:00 R 77 SR #%
H ARG IR [RIHAA Br N B . B (Carassius auratus)i) 4
A5 5 W G I B R 26 (Saiz et al, 2021), WS & 4 5 45%
Jeg I G VAR Gl N IA O | Nl o A 1T A ]
(Goémez-Boronat et al, 2018). SHIAH{L, 75 14 ¥ #F i
) T AT R A % 5 i B ' i ) sk 9 T RRAIG, R
B A SO RRE B A OC T B R LR T
AR BRI sg i, H % 73 I (Rennestad et al,
2017) A AL B % P (da Silva Reis ef al, 2019) 77 7E
PO A o A B ' REORT i Vi T AR S AR A Y
FISEIR , N4 BRI T [ AR ' A R 00 A 45 el B 4B i A
etk F , GRS XT T i W AR A A7 o Y 52 )
B, FERFLRBRE AR, AN B B
MVE R BT, R RBE A RKIEE WM. H
THR—NERMIRERN T, AR a6, ot
SRR, S5m0k E A K e RE Y] (Wang
et al, 2019), JEXF 75 W I AR S5 115 F 0 B2 i AL R
A et — LY.

FNTHAL 5 POKAT I —BASBE R B HEA T (PRI 4K,
2011), Wang 45(2022)0155 K W], & I AR AL 1o 75
AN TR) s B %] 43 W 3 1) AS TR) ) 16 DL 2 ik 3 b RIS 335 A
TGS o BT R AT B I R R Y i Y B

MG, R T ER AR K I BT X 7 96 I R £
SR, TR IR KOG HR A E— 25 A F ARG R R I T
VAR SRR BT, SEIUKIREEAIEL, IRK
PRIE 7 I8 T AR L 15 B S8 B/ N R R A T4
wr, Hi, 08:00—11:00 M S IR . i FERAoK
IRBE b7 T AR P R R TR A, TR
08:00—19:00 B H ¢ i HAF L e M4, RH
VR0 AR T R 5 R R SR U AR EE Th R A T B
5 T S R B T R AR

32 HEKIFENFEHREFRMEKAI M

TEFR WK AL T, HiG IR TR 4K
PEREAZ 2N A AT . FEAMEFE T, 17K 21 75 Vi ) 4 fe
RS R | RE ORI e A K R
W EARTIRAKA, HJER AR 2 E AT BRI 45
Y553 BT AR RE 1 B 2 ] T8 A T S R Y . Gl
HWAKAEDNY AR S5RE A RKAEBVINIKER
1515 PR el K A B B 1 AR e U S SR AR
FRAL, X HAz g AR AR (8 B RS,
2022; ZEVLHAE, 2021), HEMWIK BA SR &
TR ER B0 RE FI 55 pH A5 aS, SHHLRI A ER K IR S
X 0 A7 R BRI RS AR e o 025 SEB IR
HAGBRARN B S R FERE | B M B i AR 4k
R, IR AR S, R AR K A B
il (Luz et al, 2008; R LB, 2022) IR7K A S7EEh B
h0~2 W EREE T BT B A R MR ),
2 BN TE ) K i B i A Bl A R R A TR
(Luz et al, 2008), FIHHEEQOIHHIFE LI, |tk
MK E B (Oryzias melastigma)TEEL R 25 B, %
i, WE T HAER A Sk R 2 5
FEEA0 S T R e R P B S AR SRR A7
P4 (Li et al, 2020; Yao et al, 2016), 00725 4 1,
TR RK T, KBS (Barbus capito) 15 0% & 4
10~15.83 mmol/L B}, & . R £ KB MR
(RS S =y NN R oA T e =R 828
R BRI AR K LR (38 64, 2013) 5P PR
ti(Oreochromis niloticus)idi 3 B A G 5 HL 25 &AM )2
AT FERBIE I = BRI (R TCAE, 2020)Fl BL [CHES
i (Leuciscus waleckii)it it £ &5 1L 3% A (%) A 0201 24 F
iR O VA B R 3 I B A BE (B4R, 2016)
FEARL, 75V W0 RR A AR N B0, T B AR K
) RE T HEA T8 3 P8 75 TR B E 1T, A0 BE 1 1% B 1
WLR P sk /b, R AER 2N . WA R

T I IR B ) R 5 R A A B A o
P SRR BUE R (W=al") . 1EER K FIIR KR5S
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W, T IR AR ) S AR KT b (BT 2.558 I
2.754, fFEREZHMZEN b (HIEH(2.5~3.5)(Froese,
2006). TS50 b<3, 5 M AR RS (Rl 1 S sl AR
ARFFE R B, EhOs K PR 0 75 AR EEAY b (/N T
KA, ULEAZEAH AR K R AT T, A TG
ER TR K I8 v ) 7 e 1) A A R R AR T A
TEIRAKIREE Hh , — AR T 1 B v R B R B8 T B0 1
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Abstract
across northern China, coastal areas, and areas along the bank of the Huanghe River. About 46 million

The total saline-alkaline land area in China is about 99.13 million hectares distributed

hectares of saline-alkaline water areas are distributed around these saline-alkaline lands, most of which
are thalassic and characterized by a high pH value in excess of 8.8 associated with high-carbonate
alkalinity concentrations and various types of ion imbalances. Saline-alkaline waters are stressful
environments in which only relatively few organisms are able to survive. Consequently, most of the
saline-alkaline water resources have been desolate for a long time. The effective utilization of
saline-alkaline water resources will benefit restoration of saline-alkaline habitats and the expansion of
aquaculture space. Naked carp (Gymnocypris przewalskii) are endemic to the austere saline-alkaline
environment of Qinghai Lake. Due to overfishing in the 1960s and environmental changes in the lake area,
the resources necessary for naked carp survival in Qinghai Lake declined substantially. At present, the
major measures to protect the naked carp and maintain the ecological balance of Qinghai Lake are through
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a fishing ban and artificial stocking and releasing. The feeding behavior of fish under natural conditions
has obvious rhythm characteristics, which is an important research topic for healthy aquaculture. To
explore the characteristics of self-feeding rhythm and growth performance of fish in a saline-alkaline
environment and provide basic data for the protection of native saline-alkaline fish, naked carp were taken
as representative in this study. First, the freshwater and lake water group with natural photoperiod
(14L:10D) and the lake water group with darkness (24D) were set. The artificial lake water was prepared
according to the ionic composition of Qinghai Lake, with the contents of Na" 23.05%, K" 1.34%, Ca*"
0.11%, Mg”" 6.88%, HCO3 7.09%, CO3 5.07%, Cl” 40.39%, and SO; 16.07%. The measured salinity of
the artificial lake water was 15.08, and the carbonate alkalinity was 27.53 mmol/L. According to the local
photoperiod of Qinghai Province, the whole day was divided into five periods as 05:00-08:00, 8:00-11:00,
11:00-15:00, 15:00-19:00, and 19:00-05:00. The feeding rhythm experiment lasted for 5 d, and the
average food intake of each period was calculated. The results showed that naked carp had an obvious
daily feeding rhythm during their natural photoperiod. In the natural photoperiod, the feeding peak was
from 08:00 to 11:00, and the low feeding period was from 05:00 to 08:00 in freshwater. In the lake water,
naked carp showed high and continuous feeding from 08:00 to 19:00, and their average hourly feed intake
was significantly higher than that from 05:00 to 08:00 and 19:00 to 05:00. Therefore, naked carp were
determined to be the daytime feeding fish type. In addition, the high proportion and the continuous
feeding in daytime in lake water indicated that the osmotic and acid-base regulation of naked carp in
saline-alkaline water may enhance their diurnal feeding rhythm. Whereas in the continuous dark
environment, the feeding rhythm of naked carp was weakened, and the average hourly food intake of each
period was similar. To explore the growth performance of naked carp under a self-feeding rhythm, the
lake water group and the freshwater control group with natural photoperiod were set up. After 63 days of
self-feeding, the individual body length and weight of the naked carp were measured after being
anesthetized with MS-222. The length growth rate (1.19+0.17)%, weight growth rate (10.66+0.98)%, and
specific growth rate (0.16+0.02)%/d of naked carp in the lake water group were significantly lower than
those in the freshwater group [length growth rate (18.66+0.41)%, weight growth rate (67.32+3.05)%, and
specific growth rate (0.82+0.03)%/d)], indicating that the growth of naked carp was inhibited by high
salinity and carbonate alkalinity environment. The parameter b of body length-weight relationship curve
of the naked carp in both the lake water group and the freshwater group was less than three, which showed
that the naked carp was a negative allometric growth fish. The b value of the lake water group was lower
than that of the freshwater group, and the body length of naked carp increased faster than body weight in
the lake water. The growth characteristics of naked carp were affected by the high saline-alkaline
environment. The self-feeding rhythm and growth performance of naked carp provided a basic knowledge
for creating a feeding strategy for fish cultured in a saline-alkaline environment and recovering
endangered native saline-alkaline fish.

Key words Saline-alkaline environment; Gymmnocypris przewalskii; Self feeding rhythm; Growth
performance



