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(Cyprinus carpio). fill(Carassius auratus)fl %% ffi
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P Al bR 9% B JE ik (Triplophysa yarkandensis)
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1.1 #HARE

2022 4E 4 H 9 H—6 H 8 H, FE#rmbiHi/R
T Y A i 55 08 30 A S SR A R 3 A —— R A )
(40°58'82" N, 81°83'68") N 74 30 d FFJ& 1 IRy
JA A PR AL, 4 RS M (2a=4.0 cm) Fil il 5E (2a=

2.0 cm)RAEFEAR, BRRBEVLR L | 8 TR
IR 96 RIS 30 8, e HoA: K dgn

202244 9 H—9 A 6 H, &M (HHiKk
sy {28 R I A T ) U GB/T 14581-
199302 SRAE I ik, AT S 9 2 25 R A A 3R
0 —— R TP g K 1 KT KX
HOK X HUTRE XS A, B 30 d i FIRKER 7
FERGEKHE 500 mL, JFRE 2 A1, HITK
PR FE PRAS I .
12 XWHE
1.21 H£KSH SHEEBERFEPL g
R R TR, I 5 AR 2 A K R (specific
growth rate, SGR). #iX}/: K 3 (absolute growth
rate, AGR), X4 KK (relative growth rate, RGR)
1 H# K (weight gain rate, WGR)FIE I FE (fullness,
KEARKSEL A AR

SGR=(InW>o—InW; )/t B SGR=(Inl,—Inl )/t

AGR=(Wr-W))/t B, AGR=(I—1 )/t
RGR=(W,—W,)/W, xt 5% RGR=(l,—I)/l;xt
WGR=(Wo—W, )/W,x100%
K=100(W/L*)*x100%
W=aLP®

K, WHRHIKHE (g); L AR (mm); Wy W) iR A
(8); Wa NERARTE (); |y AWIIR A (mm); 1,
AR (mm); t R SEHRKE(d); a BARAFHE TS b A
AR T,
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H¥17 o

KM 2 7K 43 (GB 5009.3-2016), K45
B 5E HLK 43 (GB 5009.4-2016), B 1% & L2
EHLE H(GB/T 6432-2018), 2% K4 BUZ il 2
ENi(GB/T 14772-2008), K 1JG1064-2011 2R
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ST E LA R 17 B LR &% 5 (GB5009.124-
2016), R GC-2010 S AH S E WLAH 30
Foft B 17 R 25 £ (GB5009.168-2016).
1.2.3 EFIEM  MIBECA ERAL UM T
A 2L (FAO/WHO) 1973 AE4R H (1) 43 78 R & LR
W pn B LR E B il b SR S5 8
i 2 T AR RS AR AR B R AT O SR (T
o BB E BRI 4 (AAS) . 2T 53 (CS)
R S SR AR BU(EAAD P i LU T AR5
AAS=FF I8 M T2 TR % 7 (%)/

[FAO/WHO P73 5 20 2 JE R 75 1 (%)< 100;
CS=TF P8R 1 T 2 BE 1R 5 1t (%)/

X8R 1 B2 R 7 1 (%)< 100;

EAAI=[(100A/AE)x(100B/BE)x(100C/CE)x, --- , x

(100G/GE)]""x100,
A, n MW AT ZER(EAAEH; A B,
C, -, G HHEZ MINEN A EAA &, AE,
BE, CE, -, GE A&XSHEE MM EAA & i,
1.2.4 KBS H K Aquaprobe AP-800 7K Jii i
MBI E pH . KIE(T) . % ffE(DO)FELE
(Sal); 2 B8 (KR KR 4 A 7 (B85 DU i) ) B
H A R B (ALK) . 2 AU (NH5-N) . AR R
(NIT). JZE(TN). MBE(TP). S5 F(Na ). 55

T(K) H5 B T(Ca™) BER T (Mg™) VB T(CI).
TRERHL B T-(SO5 ) . BRR IR B T-(CO3 ) Mk iR E AR
BT (HCO3) S5 KA A5 R i A 10 % .
1.3 HiEAE

FH SPSS 16.00 #E1 s FR N 2R 220 il 22 5
BEVERG Y, 455 DL Y L7 1 25 (X£SD) R .

2 #R59H

21 HEKMHER

MR 1 AT, R Em R 60 d 1Y SGR FI
WGR 75124 0.89%/d Fl 1.22%/d, & T, #IF
Fifh; BAA) AGR N 7.40 g/id, BEHTHA 3
Fil 12 (P<0.05), {HH: SGR . RGR Fll WGR H1I%; 3
i R SR IR AR A0 28 Wt B 28— B R BT, UK
Jerm RERA 3 R SHRKMTFAE 2R, BRI
R BEAETFI T, #EF) SGR. AGR, RGR,
WGR HIAE W6 B 4 2E K 46 bR 38 18 35 & T ) (P<
0.05); W& 1 frzR, FHZMEREIRIHELE 4 F
AR AR A KR, Wa=0.0014L> (R*=
0.8324) . Ww=0.0009L>**'* (R*=0.7049) . W =
0.00002L*7*% (RP=0.9450)Fl1 Wit 45 5=0.0002L >
(R°=0.8123), HifaGto ik, i st /R 958
JErfofK S22 S A

FR1 FHERBEESTFER LS —XRBHAP 4TEE 60d ERKMER
Tab.1 60d growth traitsof four kinds of fishesin Swan Lake, a demonstration site of lake-pond
ecological aquaculture model in Xinjiang, China

Ui H item

Cyprinus carpio  Carassius auratus Ctenopharyngodon idellus

n=30; x+SD
fiif Hifh IR 98 e D sk

Triplophysa yarkandensis

WILHIK /g initial body weight
KK /g final body weight
WA A /mm initial body length
AR /mm final body length

298.01+38.45
474.79+£73.12
216.27+10.64
249.67+22.54

H 28 H K R/ (%/d) specific growth rate 0.77+0.33"
2 % H K % (g/d) absolute growth rate 2.95+1.32°
AR A K % /(%/d) relative growth rate 1.03+0.50%

14 F K /% weight gain rate 61.64+30.13%
W) UA B 36 B (g/cm’) initial fatness

LR A3 B (g/cm’) final fatness

2.94+0.24°
3.08+0.41°

176.27+5.91
247.35+28.29
188.39+5.91
210.38+13.45
0.55+0.21°
1.18+0.48°
0.68+0.28"
40.52+16.72
2.64+0.19°
2.67+0.31°

944.40+62.05 2.64+0.29
1388.25+37.85 4.50+0.39
298.13+7.38 49.50+2.94
333.54+7.88 59.83+3.49
0.65+0.13™ 0.89+0.26"
7.40£1.39° 0.03+0.01¢
0.80+0.19™ 1.22+0.45°

47.71+£11.39% 72.92426.91¢

3.56+0.04° 2.19+0.20¢

3.75+0.19¢ 2.12+0.24¢

TR AT EAE ARG 5B [l 26m 80008 18] A i 3522 5(P<0.05), &4l [l /NG S B 3R /R 8548 7] 22 5 AN 1L 35 (P>0.05).

Note: Differrent lowercase letters indicate significant differences beteween groups (P<0.05), and the same lowercase letters indicate no

significant difference between groups (P>0.05).



562 Hh [ K R A

700 -

W=0.001422% ® {#l Cyprinus carpio

R*=0.8324

/g body weight
S W N
s 3 3
(=) (=] (=)

W

(=3

(=)
T

[\

(=3

(=)
T

150 200 250 300 350
{4 /mm body length

1600 -

W=0.00002L>%
R*=0.9450

wEifh Ctenopharyngodon idellus

1400 -

A /g body weight
)
S
3

—

(=3

(=3

(=]
T

800 1 I 1 1 I
360 380 400 420 440 460
A /mm body length

%3045
350
W=0.0009L>3314 u il Carassius auratus
R*=0.7049
- 300+
5
o
2
5250
5]
8
20
L
%200
150 L L ! : L L )
160 180 200 220 240 260 280
A4 /mm body length
IR 92 55 Sk
5t =0.0002L2478 Triplophysa Yarkandensis
R>=0.8123 .
=
.%ﬂ 4L
2
5
2
&3
il
&
2k
40 45 50 55 60 65 70

A+ /mm body length

B B A S SR AR I ——RIE WD 4 Rt 2 AR A KOG R

Fig. 1

The relationship between body length and body weight growth of four fish species in Swan Lake,

a demonstration site of lake-pond ecological aquaculture model in Xinjiang, China

22 EWEFHS

M % 2 AT, 4 Ry . MEA . RS
105 FORL IR 53 1) & e YA A 26 57, Horb it IR 98 1 D
BRRAILPY FPK A& il 70.44%, BERTER . SR
KA (P<0.05), HlEH & EAN 25.22%, BE ST
i}l BRI (P<0.05); L PR FoRLAR 5 FORL K
Oy BTN R 4.25%F1 4.45%, B3 T HA 3

125(P<0.05), HEHFEHN 19.47%, BEMIRT
AT R 98 25 IR (P<0.05); S ALY PR A 1
H(22.35%) i 2 5 T (P<0.05), 7K 23 FURL K 43
o W E TN (P<0.05).
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Tab. 2 Basic nutrient content of four kinds of fish muscle in Swan Lake, a demonstration site of
lake-pond ecological aquaculture model in Xinjiang, China (wet weight)

n=3; X+SD; %
5 items e “ LS OMHRFERE
Cyprinus carpio  Carassiusauratus  Ctenopharyngodon idellus  Triplophysa yarkandensis
/K43 moisture content, MC 75.32£0.64° 76.13+0.51° 75.94+0.28 70.44+0.46°
M E crude protein, CP 22.35+0.49° 19.33+0.35° 19.47+0.28° 25.2240.27°
MW7 crude ether extract, CEE 2.74+0.28" 3.09+£0.23° 4.25+0.23 2.58+0.21°
HMLIK4T crude ash, ash 1.67+0.13° 2.1120.26° 4.45+0.21° 1.69+0.07°

TE: FATEOR ARG TR AR R FR O A 35 2% 5(P<0.05), & TR /NG 7 R: U 25 Bt ] 24 5 R 1 3 (P>0.05).
Note: Differrent lowercase letters indicate significant differences beteween groups (P<0.05), and the same lowercase letters indicate no
significant difference between groups (P>0.05).
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Tab.3 Comparison of amino acid content of four kinds of fishesin Swan Lake, a demonstration site

of lake-pond ecological aquaculture model in Xinjiang, China (wet weight)

n=3; x£SD; %

5 H item e L Hf MRS
Cyprinus carpio Carassius auratus Ctenopharyngodon idellus  Triplophysa yarkandensis

J8R threonine, Thr 4.34£0.05" 4.28+0.09" 5.54+0.17° 4.77+0.03¢
MR valine, Val 4.72£0.10° 4.59+0.12° 4.78+0.03° 5.23+0.02¢
THEAMR methionine, Met 2.34+0.01° 2.44+0.03° 2.59+0.04° 2.11£0.06"
JE R leucine, Leu 7.98+0.12° 9.66+0.13° 6.16+0.17° 5.82+0.10°
FRIZEMR isoleucine, Ile 5.25+0.11° 5.00+0.16° 5.93+0.14° 4.55+0.12°
iR lysine, Lys 8.46+0.09" 7.20+0.14° 7.11£0.04° 6.78+0.19°
ZENER phenylalanine, Phe 3.44+0.08° 4.330.12° 3.76+0.08° 3.85+0.08¢
WhFFEIERR essential amino acid, EAA 36.63+0.05° 37.50+0.09" 35.87+0.14° 33.11+0.08¢
HAM glycine, Gly 3.58+0.04 4.8240.07° 4.3340.09° 2.85+0.04¢
4R alanine, Ala 4.60+0.19* 5.47+0.25° 4.86+0.04° 3.16+0.10°
J#i%&#2 proline, Pro 9.44+0.18* 9.62+0.09° 10.84+0.23° 9.38+0.10°
% &R tyrosine, Tyr 1.42+0.04* 1.72+0.05° 2.27+0.07¢ 1.51+0.05%
2R serine, Ser 3.09+0.06° 3.86+0.07° 3.84+0.10° 2.44+0.04°
KITE AR aspartic acid, Asp 7.98+0.03" 8.33+0.21° 7.73+0.08" 7.81£0.02°
BHEM glutamic acid, Glu 9.70£0.17° 10.87£0.41° 12.04+0.34° 10.03+0.02¢
MR histidine, His 2.41%0.13° 2.48+0.10° 3.01+0.09° 3.4140.05°
E® MR arginine, Arg 4.05+0.21° 4.61£0.19° 5.51%0.15° 4.68+0.02"
B MR cystine, Cys 0.55+0.02° 0.64+0.02° 0.80+0.04° 0.99+0.08°
EDATFEIERR non-essential amino acids, NEAA ~ 46.71+0.07° 52.42+0.23° 55.23+0.16° 46.26+0.09¢
IR M total amino acids, TAA 83.34+0.25° 89.91+0.89" 91.13+0.43° 79.37+0.25°
IR JEIR DAA 17.68+0.16* 19.20+£0.31° 19.77+0.16° 17.01£0.07*
W IR/ AR AL essential 45.32+0.54" 41.71£0.62° 39.36+0.79° 41.72+0.69°
amino-acid/total amino acids, EAA/TAA

s IR /AR 7 H LR essential amino-  78.42+0.82° 71.53+1.27° 64.94+1.09° 71.57+1.83°

acid/Non-essential amino acids, EAA/NEAA

e RATEAE R NG TR R 2R B (8] 35 25 5 (P<0.05), & AHIR/ING 78k W 3275 40008 18] 25 5 A8 1835 (P>0.05).

Note: Differrent lowercase letters indicate significant differences beteween groups (P<0.05), and the same lowercase letters indicate no

significant difference between groups (P>0.05).

H(TAA) 43 9 R 83.34% . 89.91% . 91.13% Fil
79.37%, MIRIE G JEBHK ) TAA BB KT 3 Fh Ko
RIKAZE(P<0.05); 7EFTINM 17 Fha SEme v, #E
B R0 R IR S8 R BROUL IR AR 1 5 P A R
(Glu) & Bt s, 90 9.70% ., 10.87%. 12.04%
F110.03%; FEArINAYg 7 Fhahd AR (EAA: Thr,
Val, Met, Leu, Ile, Lys #l Pre)H', 3 Fi RSk K
B2 EAA B i 3 TR 98 i R i (P<0.05);
4 Fp e 2 LA 2R 1 T IR 2 L R (DAA: Glu FlI
Asp) & R, DA BIMIHE AR Oy i > > >
MR 98w BBk 4 Fh 2R EAA/TAA HEAS IR 7E
39.36%~45.32%, EAA/NEAA H/(HZZIEIE 64.94%~

78.42%, R SAI IR IE = AR ] T WHO/FAO
(B AR A 2 (EAA/TAA N 40%, EAA/NEAA K
60%) 2K, RAIRAR,
24 HAEF&EIEHN

1 4 AT, 4 i 28 1) 3R A R + e 2 R (Met+
Cys)¥IMi+ FAO/WHO ¥4y, fifl, #ill wifafnt
IR 9% 55 JEL L i R (Ly's ) & i b 2 B H A i A AR
B, 4 Fhfa S LR S 1 = F FAO/WHO #ixU1Y
QAR & i, TG EEAZEEMR S, 4 Fiak
WA S BE TR 8 BN =5 BIIRAR IR Sy 7 > B> i > 1
IRIERIREK. H AAS PE4(R S)RTLIE Y, 4 Fhfa
) — IR SR A2 5, SRS — BRI &
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Tab. 4 Comparison of muscle essential amino acid scoreswith FAO/WHO scoring criteria and egg protein patterns of
four fish speciesin Swan Lake, a demonstration site of lake-pond ecological aguaculture model in Xinjiang, China

it fiy

LX) HRE RS FAO/WHO FPAMHER e )

Whifi B AR essential amino acid, EAA  Cyprinus Carassius Ctenopharyngodon  Triplophysa ~ FAO/WHO evaluation
carpio auratus idellus yarkandensis mode egg protein
JE R threonine, Thr 271 267 346 298 250 292
HE R valine, Val 300 285 296 324 310 411
E AR E R 183 194 213 195 220 386
methionine+cystine, Met+Cys
SE &R leucine, Leu 494 607 387 366 440 534
SRR isoleucine, Tle 334 312 371 284 250 331
4R lysine, Lys 517 445 440 419 340 441
HETN A R+ R 314 383 382 339 380 565
phenylalanine+tyrosine, Phe+Tyr
BHEMR B total amino acids, TAA 2413 2494 2436 2226 2190 2960
TR RIS E 80.37 82.98 84.20 76.82 35.38 48.08
Essential amino acid index, EAAI
®5 HEMNEESFEEXREA—XBENT 4MEaXRSEER AAST CSEFALLR
Tab.5 Comparison of AAS and CS scores of muscle amino acids of four kinds of fishesin Swan L ake,
a demonstration site of lake-pond ecological aquaculture model in Xinjiang, China
n=3; x£SD
. o ' ' ' o i) FiAl W IR i o D ik
T [ items W R IR essential amino acid, EAA ) . Carassius Ctenopharyngodon  Triplophysa
Cyprinus carpio auratus idellus yarkandensis

IR VES> IR R threonine, Thr 1.08+0.01° 1.07+0.02° 1.38+0.04° 1.19+0.01¢
ﬂgo acids score, #i42 valine, Val 0.9440.02°  0.9240.02° 0.96+0.01° 1.05+0.00°

FEE M+ ERE methionine+cystine, Met+Cys 0.83£0.01°  0.88+0.01° 0.97+0.01° 0.89:£0.04°

TEA MR leucine, Leu 1.14+0.02° 1.38+0.02° 0.88+0.02° 0.83+0.01¢

SEEE R isoleucine, Ile 1.3140.02° 1.25+0.04° 1.48+0.03¢ 1.14+0.03¢

Hia R lysine, Lys 1.54£0.02°  1.310.03° 1.29+0.01° 1.2340.03¢

FINE R+ 2R phenylalanine+tyrosine, Phe+Tyr  0.810.01° 1.01£0.02° 1.01£0.02° 0.89+0.02°
f2E TR Jr& 2 threonine, Thr 0.96£0.01°  0.95+0.02° 1.23£0.04° 1.060.01¢
chemical score, CS 4549 valine, Val 0.73£0.02°  0.71+0.02" 0.74+0.00° 0.80£0.00°

ER IR+ AR methionine+cystine, Met+Cys 0.48+£0.00°  0.51+0.01° 0.57+0.00° 0.52+0.02°

ZL MR leucine, Leu 0.94+£0.01  1.14+0.02° 0.73+0.02¢ 0.69+0.01¢

SEARE R isoleucine, Tle 1.05+0.02° 1.00+0.03° 1.19+0.03¢ 0.91+0.02¢

HiZ R lysine, Lys 1.21£0.01°  1.03+0.02° 1.02+0.01° 0.97£0.03¢

HKNER+EEEMR phenylalanine+tyrosine, Phe+Tyr  0.54+£0.01°  0.67+0.02° 0.67+0.02° 0.60+0.01°

T T8 R

/NG RN ) S B ) A 35 28 5 (P<0.05), & A [Rl/ING - RE 0 SRR Bl 0] 22 52 A 135 (P>0.05).

Note: Differrent lowercase letters indicate significant differences beteween groups (P<0.05), and the same lowercase letters indicate no

significant difference between groups (P>0.05).

FERR A 2R T R R + 15 &R (Phe+Tyr), HAE N 0.81;
By 55— PR ] 2 BE R Sy AR R + Dk 22 (Met+Cy's),
HAG K 0.88; H A I IR IE /5 TRk 179 275 — PR 2
R R 5 R (Lew), HAHS %14 0.88 1 0.83. 1k
P53 (CS)HI AAS fEFEZE ST, CS W4 4 Fpfa 2l

1) 57— B i 2 S R 241 0 B A

H#ER CS LT 0.5,

25 FEMBAREESE
% 6 I, MEE. B R RN R g R

KL PR Hp A I Y 24 Rl R IR, L Hp iR AT A 5 R

R+t 2 R (Met+Cys),

Fé
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xR6 HEHBEESFEAREA—XBHAFMELERBRAKRRSE(RE)
Tab.6 Composition and content of fatty acids of four kinds of fishesin Swan Lake, a demonstration

site of lake-pond ecological aquaculture model in Xinjiang, China (wet weight)
n=3; x£SD; %

il il Hfh IR I e i itk
WUH item Cyprinus  Carassius Ctenopharyngodo  Triplophysa
carpio auratus nidellus yarkandensis
N SRR myristic acid, C14:0 0.82+0.13* 0.86+0.03" 0.85+0.02° 0.70+0.01°
+ hi 4R pentadecanoic acid, C15:0 0.51£0.08* 0.35+0.00" 0.08+0.01° 0.32+0.01°
p
FAHAR palmitic acid, C16:0 17.57+0.11* 22.26+0.14° 19.32+0.39¢ 21.80+0.63°
p
+-E4%lR heptadecanoic acid, C17:0 0.15+0.01* 0.35+0.00° 0.12+0.00°¢ 0.75+0.01¢
p
+ /\BERR stearic acid, C18:0 3.81+0.00* 4.71+0.07° 3.65+0.11° -
16/ arachidic acid, C20:0 0.12+0.01*  0.05+0.00° 0.15+0.01°¢ 0.42+0.02¢
.+ —WkMR heneicosylic acid, C21:0 - - - -
% behenic acid, C22:0 - 0.04+0.00° - 0.20+0.00°
=Wk tricosanoic acid, C23:0 - - — -
- DUEkER lignoceric acid, C24:0 0.06+0.00* 0.33+0.00" 0.05+0.01°¢ 0.94+0.01¢
g
YRR IR saturated fatty acid, SFA 23.04+0.07* 28.95+0.13° 24.22+0.16° 25.13+0.44¢
y
+PUFRIHER tetradecenoic acid, C14:1 1.48+0.06* 0.34+0.01° 0.04+0.00° 0.23+0.01¢
+ B KEER cis-10-pentadecanoic acid, C15:1 - - - -
FAMERR palmitoleic acid, C16:1 2.01£0.09* 3.14+0.14° 2.67+0.10% 6.47£1.17°
+-E ik — B2 cis-10-heptadecanoic acid, C17:1 - - - -
MR elaidic acid, C18:1n9t 0.07+0.00* 0.05+0.01° 0.15+0.01¢ 0.48+0.03¢
AR oleic acid, C18:1n9¢ 35.18+0.13" 26.48+0.20° 33.34+0.35° 26.32+0.58"
A IHER cis-11-eicosenoic acid, C20:1 0.47+0.03* 0.19+0.01° 0.88+0.03¢ 1.08+0.01¢
F¥E erucic acid, C22:1n9 0.09+0.01*  0.05+0.00° 0.34+0.01° 0.13+0.01¢
HZMR nervonic acid, C24:1n9 0.06+0.01*  0.06+0.00° 0.1140.00° 0.32+0.01°
BRI FIRE AR monounsaturated fatty acid, MUFA 39.36+0.08" 30.31+0.12° 37.53+0.20° 35.03+0.36¢
y
SRl ER linolelaidic acid, C18:2n6t - - — -
WiHAR linoleic acid, C18:2n6¢c 22.05+0.01* 23.01+0.41° 20.30+0.69° 16.20+0.31¢
y-A R y-linolenic acid, C18:3n6 0.11£0.00° 0.21+0.01° 0.15+0.01°¢ 1.52+0.04¢
a-JEJFER o-linolenic acid, C18:3n3 0.28+0.01*  0.79+0.02° 1.11£0.03¢ 5.70+0.09°
kR docosadienoic acid, C20:2 0.16£0.01* 0.21+£0.01° 0.42+0.01° 1.05+0.03¢
Mi-8,11,14-—+Hk =458 cis-8, 11, 14 eicosatrienoic acid, C20:3n6 0.21+0.01*  0.20+0.01* 0.63+0.01° 0.53+0.01°
M-11,14,17 — 5% =#E2 cis-11, 14, 17-eicosatrienoic acid, C20:3n3 2.17+0.05* 3.34+0.01° 2.75+£0.02°¢ 0.50+0.03¢
A4 VU FR  arachidonic acid, C20:4n6 0.99+0.03* 1.17+0.05° 1.70+0.05¢ 2.47+0.06°
Ji-13,16-—+ — 8k MR cis-13,16-docosadienoic acid, C22:2n6 - - - -
Wi-5, 8, 11, 14, 17-—FRTUEER cis-5, 8, 11, 14, 17-eicosapentaenoic acid, C20:5n3(EPA)  1.82+0.01*  1.28+0. 15° 0.20+0.01° 0.13+0.00°
Jii-4,7, 10, 13, 16, 19-—.F B KR 2.01£0.05" 3.96+0.05° 3.54+0.07° 4.60+0.08°
cis-4, 7, 10,13, 16-docosahexaenoic acid, C22:6n3(DHA)

N gWiTR polyunsaturated fatty acid, PUF. .80£0.04* 34.17+0.17* .80+0.32° 70+0.14°
ZAREHARITR pol df d A 29.80+0.04* 34.17+0.1 30.80+0.32 32.70+0.14
EPA+DHA 3.83+0.13% 5.24+0.15° 3.73%0.07° 4.73+0.08¢
£ RIS Wi /0 T RS i 1.29+0.03* 1.18+0.02° 1.27+0.02° 1.30+0.07°

polyunsaturated fatty acid/saturated fatty acid, PUFA/SFA
T R Rm LA H ORI X RIS TR R A5 BdfE 8 /NG 5 BEAS ] 2 7 08 [ A 235 22 57 (P<0.05), & Al /ING - B I 32 7R $
i8] 22 AR [ 3 (P>0.05).

Note: “— ” in the table indicates that this fatty acid is not detected in muscle. Differrent lowercase letters indicate significant differences
beteween groups (P<0.05), and the same lowercase letters indicate no significant difference between groups (P>0.05).
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(SFA) 8 Fft, BE430K 23.04% . 28.95% . 24.22%
Il 25.13%, & i ) PRHER (C16:0), HRJE
T NLERR (C18:0), HFE 7K I8 e R B AL 1A Hh R A
T PR R G BB (MUFA) 7 Ff, S 4350 R
39.36%. 30.31%. 37.53%7 35.03%, MUFA i
PR (C18:1n9¢) % 1 fi 151 (26.32%~35.18%); H A8
9 FlE O M AR DT IR (PUFA), & & 7 5
29.80%. 34.17%. 30.80%7i1 32.70%, H 3
R (C18:2n6¢) & 2 fix 151 (16.20%~23.01%), FH k&
T TERANKEIR(C22:6n3, DHA), TRk =R
(C20:3n3)7E 3 FhRFIRAKAENA &b
W 68 5 AR 0t R 38 R O
PUFA/SFA (843518 1.29, 1.18, 1.27 F1 1.30,

il Yy PUFA/SFA fH W &L T H R 3 Fhfak
(P<0.05),
26 KBS

He 7 AT, FEBT TR - PO B e i)
A S FRPH R —— KRG WE ST 150 d /KR
R, 7K A4 v s fife A G I 3 8 4K (P>0.05), pH
FIEREEAE 7 H B E AR (P<0.05), THETE 6 A ¥
FEAR(P<0.05); EAMWAHMRERRIEL 4—8 HE
Frok ETbias, 78 8 AmPAR R mE; Na', K\
Ca*". Mg*". SO} . CO} Ml HCO:%:7F 4—7 H &
REARAEHE; 150 d PRSI K IR BH B 2 Rt i 1)
o Na', A F&ERENHR CI, RIS 45
243 BT Mgy LK Rl Na-C1 I 7R,

R7 HEREESHFEENXTES—XEBH 150 d K EIEHR

Tab. 7 Water quality index of Swan Lakein 150 d, a demonstration site of lake-pond ecological farming in Xinjiang, China

n=3; x£SD
$5b item 202244 H 20224E5H  20224E6H 202247 H 202248 H 202249 A
April 2022 May 2022 June 2022 July 2022 August 2022 September 2022
JKR/°C water temperature 11.63+0.30° 15.28+0.26" 17.51£0.55°  19.39+0.68° 24.5+0.54° 22.56+0.47"
pH 8.36+0.06" 8.20+0.08" 8.19+0.05° 8.17+0.04° 8.30+0.04* 8.28+0.05°
(DO )/(mg/L) dissolved oxygen 9.28+0.78" 9.63+1.33" 9.78+2.25"  10.19+1.49° 8.98+0.92° 8.75+0.55"
£R ¥ (Sal) salinity 8.84+0.18" 8.65+0.13° 8.53+0.08"  8.49+0.10° 8.73+0.03® 8.78+0.03%

246.15+1.13¢
0.222+0.008"

243.18+1.36™  243.47+1.93%
0.218+0.019°  0.242+0.015°

242.94+3.36°
0.19240.011°

250.06+4.86°
0.190+0.016"

248.66+1.90™
0.176+0.024°

1% (Alk )/(mg/L) alkalinity
Z 2 (NH;-N )/(mg/L) ammonia nitrogen

WV fil AR £ (NIT )/(mg/L) nitrite 0.099+0.005*  0.101£0.005*  0.102+0.011*  0.112+0.007° 0.123£0.003°  0.115+0.002"
S A (TN)/(mg/L) total nitrogen 0.275+0.008"  0.372+0.054°  0.426+0.066°  0.438+0.043" 0.416+0.023"¢  0.373+0.012"

0.182+0.002°  0.181£0.005*  0.181+0.007°  0.189+0.006* 0.208+0.010° 0.205+0.012°
3299.07+16.87* 3231.94+55.08° 3173.90+27.94° 3125.64+62.10° 3225.53+23.89° 3233.08+25.84°
73.18+0.51° 67.90+2.95 65.77+2.84%  64.2242.82° 67.46+1.21° 66.16+0.81%
450.54+7.31°  442.88+10.37™ 433.93£10.90° 433.25£12.91° 435.70+7.40°  438.21£9.01%
563.16£9.54*  538.70+£9.64°  536.58+15.18™ 527.65+15.50° 532.79+5.47°  523.74+11.28°
0.035+0.002"  0.036+£0.003"  0.033£0.006" 0.033£0.005*  0.036+0.001°  0.035+0.001°
5068.82+23.97" 4976.04+82.76" 4880.68+48.28° 4896.71£66.34° 4911.73£11.98" 4909.06+32.33°
3382.07+20.69* 3328.04+£51.01° 3189.41+64.41° 3119.10+45.18" 3135.83+23.77¢  3139.02+9.50%

S8 (TP)/(mg/L) total phosphorus

£ 55 F(Na” )(mg/L) sodium ion
A F (K" )/(mg/L) potassium ion
45851 (Ca*" )/(mg/L) calcium ion
BEE T (Mg?)/(mg/L) magnesium ion
BB T (Cu?")/(mg/L) cupric ion
BT (CI)/(mg/L) chloride ion
FRER ML T~ (S03)/(mg/L) sulfate ion

BRERH B T-(CO3)/(mg/L) 15.05£0.17°  14.06+0.67" 13.38£0.73"  1327+0.85°  14.39+0.34"  13.94+0.26
carbonate ion
BRR AR B T (HCO3)/(mg/L) 88.34+0.85"  84.49+1.93°  84.45+1.53"  82.13+£3.72°  84.03+1.48"  83.51+0.65"

bicarbonate ion

TE: FATEOR A AR /NG B R FOR B0 )4 135 22 5 (P<0.05), &I /NG 8 U R B0di 1] 22 5 K i 3 (P>0.05)
Note: Differrent lowercase letters indicate significant differences beteween groups (P<0.05), and the same lowercase letters indicate no
significant difference between groups (P>0.05).

BN F. HAEL, KT ERBK IR K= sh A K
HERESZ W R GE R 2, R a Xt e B A
3k 4 (Oreochromis niloticus) 4 1 B | 7 4 #if:
(Salmon  trutta)ff i B3R 2 40 B4 K M i 52,

3.1 EWEKFFEXEEER BRI
IR ER TR0 RE 2 52 ) 11 2 A A AR (K Y T R
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FLWF T 45 S 35 2 B0 M0 R 0K PR 5% & 1l #8258 A
Ko X HERMBUKIREE T MEHB BRI .
PR B PR R e B U, — LR, sk
AT ¥ 375 T AL R ZE R AR 9K g R R 4y - A
FE = FR IR IABE T, 0 2 T I 58 A R o i XL
(SR A BE N W/ STENIVA S DR &Y 1. 81
TS g Y A ) 8 RN B I A HEHE T e LA
SR N B R B, LR BN PR A FHETL,
] B A B W RVJOK B B, DA SRR 1E AR BT
BEU'S . AL, BEREUKIREE R, R
S8, VAR A B REE TR, H S ki
2 FECA I M W AL ERRAR, 5B B
BRI, SEm S A A K, FEOL
A K T AR

iR B R AR A7 PR KSR IR
Ak, X ERBRK BREEE N A s
B, 248 PEOIAL G Ay i A AR R 1R R el
TR N REIE & A1, R —E M K ERE,
AHEFE R, RIG R B R AR R 40k 8~9 N
2.4~2.5 mmol/L, i, BPFIFL BN E R 5k 100%,
5 R s R —8 A K ERE AR bR L, R0
IKFEE T B AR R 92 R SRR PR
AR, SR8 1.03%/d. 0.68%/d .
0.80%/d F1 1.22%/d, Hfa o), #E, ffFnn
IR I o SR SR I, S A AT A SR AR,
Ut B 7E 3 A R e B R, L R R A
A KA 32 S B D, 3Kk Bk el FR 5
B & R HR A T 4R
32 BWEMEASHFEEATERINAERM
i

R — N E AR, WA % — by
HE, SEALRBE SRR . BALSE bR IS FE S Y
LRSI, 22 W EREmIOYY BN & E
TALE I [ B R (GHF . AR PE5E)S
AR OKIR . pH. SRS kL
PRIk gy . HLIR G . KR RO K o0 5 B PR
LA E FR M B A 5 AR ABESE b, Ehidk
IR T R LA oK S FRLE I R i
IS, MR FVRRLK 70 & | R 5 IR 98 & TR 6
L, K& RS, HE A ERK X RN

WK T, WK A2 IRING B 5 WK,
JILIA) 7K 0 R 52 4 B0t Ak py g o 34, AR
AL, AERRCIE S RERE A, MR VE b BE
R AE M FRAIC, P07 1132 R4 2 E T,
BEAR, RAEG I FR5E X S i AR A K, FRAad FE AN
N TR, R ENE s RefE R, FENA S
AR A%, X5 Richard Z5PYHI McKenzie 2052
IR 5T 25 SR — 3K

G2 TR 2 A AR, 1 O I AR LA, R AH D HF
FEMAE, — SR (1) 2 SR R AT T B 5 s A A
HEAMAR FEDY I HZ R (Gly) B A 42 e AR s
I3, WU IR LR SR R B LA 40 0 19 4 T,
B HZ R (Glu) B A 4e R KB ALRE, 2381 D @&
PR Il R (Pro) H A L ARG 3 . P i
FIHE 2% 55 3 (4 FH ) ARBIESE o, 4 Pt 2 LA 3R
T A o 17 A SRR, L3S 7 Fh EAA R 2
i DAA, LR TP 2R & it — s 0 T LA
Glu &, KITREM(Asp)Fl Lys kP,
AR B/K IR A8 T, R R O v R R
FIER S R HEP A AR, KUY Glu, Pro Al
Aspo BV, Glu e i5(9.70%~12.04%), Cys
B AR (0.55%~0.99%), & FIR 4 k2= 7 T
TET Pro, hwH/KFEFEAGEE . AN R A LAY Pro
B MR TR OK IR B i PO X AT R SRRk A
RAEERINIAEE T 7= A 9 A= PR % ir 8L, Pro 7E
Y1 BERUR NG T A S A 1 S
He SN BIFFE 45— 85, I TE P R R 3R A
IKFRFAM TR K FRFE

1 25 1) T R SE TR P i RS B B PR
HEAFUE IS — D EEE AR . TR
K 7 FhbT &R, Lys ST K&, X5HEE
HF 2RI Dhaneesh 28R (BT 7745 - — 2L,
Lys BAEXEWRE—RE2ER, UAYhE
BIANES Lys Bz, MmN Lys & it
F&, NG IR AR B Lys BIRE, N
NIRRT Lys BEESRIE, REEARE
WA, ABFgeeh, #1685 FIH R JE e R
ki) EAAT 43510 80.37%. 82.98%. 84.20%F
76.82%, Y@ EE T FAO/WHO #5ifE(35.38%)F14>
X AR AR UE(48.08%); 4 FhifiZifl EAA/TAA
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{8 725 05 7E 39.36%~45.32%, EAA/NEAA 7% IF 7F
64.94%~78.42%, i HFI /K IE = IR KA a8 3 T
WHO/FAO () ¥ # #% X (EAA/TAA A 40%,
EAA/NEAA H 60%)ZRION i fam ik, #i0:
/K FRAE T, AP RN R O e R ) 3
FRZ R, &, BT AR R
FI % o

R W BRAE M AR T /s B BB ok U, HA
PETT AR . 39 B8R S 0 R 0 B &2 F )AL,
DL SFA. MUFA FI PUFA MIEAEAE T LA
HlO2] b Bk 558 T 6 S 567 ) SFA FIl MUFA
Hi RS2, C16 1 0 F1 C18 : 1n9¢ & & % 55, PUFA
C18:2n6c S5, %45 R 5% EMPIHE
()5 B a0 B 17 IR 2 R 25 SR AL . B AH S
s, MmASHLAH PUFA AR LR .
A4 N AR F RN ) B 15 46 5 2 S T he, Horp
EPA fl DHA 2 AEKERK K FHLHIRNR, S5A
TRA B B REAR LY ARRSE rpr, M 6 Bt
IR 92 = JE B L o EPA+DHA & & 43 5 R
3.83%.5.24% .3.73%H1 4.73%, SHHAFE,; H
4 Fh 12519 PUFA/SFA HL{E 430 1.29.1.18 .1.27
F11.30, Y955 T WHO/FAO {1 (0.4~0.5)1 334
BIHAE PUFA 7 T HAT 8 B SR B, IEN

LB % PUFA JER TR,
33 BEFEMNEEAEAGCEREESSFIR
=2 A0

KA ARG K 7 IR IH 1 A, R Bk S A,
B TWIERGR, AN IR, RN E, KA
VTP, —E R E R SR A R S, 3
FE ER K AR R, ST, HZ2BUAE Tk
A, RS HITAM . K7 IR AR 3 [ &
b B E A T X, B T R R i B — B
B HEAR I ST RS, KRR K IR A AT AR
IR VR BB A T AT, s
FRE AP S A b, BRAOKIRER Sy, I B IR
HEME I RE, K AR, A RriA R BT T,
IR PG | A TR, K 2
Bohn, AEWEIERE R, VRN EZ IR 3,
RS B A b AR AR A, AR L
Wy 5t S 7K AR Bl A K A A A 11 S A Y B R

BRI, (K A A Wi sh A L) o i,
TP AR, A K AR S B s R P b,
LRI 2K AR COL ¥ BE, TR AR /K 14 pH
FBEE, (K s P R, AR R K
A= SRR DUBRAL, AT I 21« LA 36 B < LA i 41
AR T,

WFFE R, K™ IR BH A 2 2 b oK AR 9 oA
B, xR K SR R A AR A, T
AR 3578 X IR 3 s 7ok Y, 53 5 AR S v
FrGH 7KK A B 5 TR e JEE 22 K s £
KiGdh e B EH AR -8 KK IR
B G R KARER AR B, (B.5) 32 JA I SR 0,
RO BT AR R A OO S W A S SR A A
AR R —— KA W) o BT 7 7 B DXCHE TBE P /K A
Bt k£ 7K 1 75 28 R H1 A RS Ok 1) R T £ i 140
Y, BEMEE R EAR TR BEK B BV 5 2R
AL AKIG W), 3 ZOKRER B0l S 7 e 2 J 30
PR EE B TF, SRR Bfs B — 2 i .

4 #ig

ARG, TR W IE A S SR AT K
TR K B2 — R, [HILARE IR
Sy SR X A, LA R . TAA. EAA
M DAA S EEH, B TREEAFORIE, PUFA/
SFA H.{H %7, EPA+DHA & & 5, PUFA & 551
B, ERAK IR & K 7= R A R, KR R B
JEFNE TR BRI, BAREESK.
Db, TF Rk 6l 90 I A= 25 7 0, R IR 3 R sk
KRIKTEIRAE, ST P2 B % A AR 250 25 WU
Wi EE L2, AT AR EER B K ol AT RSk
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A comparative study on fish growth and nutritional composition
under pond ecological farming in Xinjiang
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Abstract: To effectively utilize the abandoned saline-alkali water in Xinjiang and establish a model of inland
saline—alkali water fishery breeding, we conducted a study from April to September 2022 at Swan Lake of the
Fourteenth Regiment in Alar City, Xinjiang. We collected water and fish samples every 30 d to analyze the
changes in physical and chemical water quality indices, growth trends, and nutritional components of Cyprinus
carpio, Carassius auratus, Ctenopharyngodon idella, and Triplophysa yarkandensis under pond ecological
farming. The results indicated that the concentrations of Sal, Alk, Na*, K¥, Ca2+, Mg2+, Cr, SO?{, CO? and HCO;~
in Swan Lake decreased significantly in July (P<0.05), and there were no significant changes in Cu®"
concentration (P>0.05). The specific growth rate (SGR) and weight gain rate (WGR) of Cyprinus carpio,
Carassius auratus, and Ctenopharyngodon idella were lower than those of Triplophysa yarkandensis under this
breeding mode. The moisture, crude protein, crude ether extract, and crude ash contents in the muscle of Cyprinus
carpio, Carassius auratus, and Ctenopharyngodon idella were 75.32%—-76.13%, 17.79%-22.35%, 2.74%—4.25%,
and 1.67%—4.45%, respectively. The content of delicious amino acids (DAA) in the muscle of the three types of
freshwater fish was significantly higher when cultured in saline-alkali water than in freshwater (P<0.05); the
essential amino acids (EAA)/total amino acids (TAA) and EAA/non-essential amino acids (NEAA) in the muscles
of Cyprinus carpio and Carassius auratus were following the ideal model of the Food and Agriculture
Organization of the United Nations (FAO) and the World Health Organization (WHO). The eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) contents in the muscles of the four kinds of fish were high, owing to the
dietary sources of high quality protein and polyunsaturated fatty acids (PUFA). Principal component analysis
indicated that the amino acid and fatty acid composition of Triplophysa yarkandensis was significantly different
from that of the three major freshwater fishes (P<0.05). The results showed that the growth rate of bulk freshwater
fish was slow under the ecological breeding mode of saline—alkali ponds in Xinjiang, and the nutrient composition
of the four kinds of fish was balanced, owing to the dietary source of high quality protein and PUFA. Our study
highlights that saline-alkali aquaculture can improve the nutritional quality of bulk freshwater fish, promote
effective utilization of saline-alkali water in Xinjiang, and achieve the sustainable development of saline-alkali
water fisheries.
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