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z BT, F W, kA, TAW,
AWM, SR, ERA
(1. A E K 7= B 220 5T R Bk LK 7 5 5T B
ANV AT FRHGH TR K RIRFIH SR EE S =E, R 510380;
2. TR KR BB 1 BR 2 =) & POKF=F 9 0, ¥ KA it 7 Bt
BRI A STV FFERHESALR=E, TR M 511400)

ME: AREEBERMEMER T RAFERA XM, KA KE ST & 2968 17H # %
BHISMRERRET BT E TN ERET, FEMENMERENE 7 KIPF. A
JR AL R B & EHLC. MLAMAEN & EMLOE A FEM A FHML, RFRAHEERL
21.30%~47.04%. KM AN, FEINEKEERZMEALEFEML, RAFLEFR
MBREARUARAFEA-—CHES . #—FWHETHEREI2NET, WHKWISHES
HEMERAZSH4X, CEKRART. hRET. BEHKAETHEESERT, &
FIPFHE TRE &4 # B 7, HLCRMLCZF A ki@ 2B ¥ £ Toit o AR,
AR SRR MK R 7 0 B8 HT7.45%~24.83%, HEWE, RRER
ASSH A - BE LFMAEEMER. FHEXN, EaEEEREGRANAETHE Y, &£
PIPFERE R M BT XY, THEARETMERERATEMALER. AR EAL

BEREEREFETARBTEZSEKE.

KEIA: L RAEMR, R, WX, FTAEIT AT

hESHES:S965.112

A (Ctenopharyngodon idella) ¥ & 5 21
REFRKZFFAIE, FRF ™ 5 2005 [ IR OK £
FRIH Eﬁﬁzo% B I, AR, Al FRAH
U 3k R FH 4 A IR TE G ORI B 2 Ak
FREARBRE TS A . EALFREB AT,
R AR K RN, BT eE s, (ARG R
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7 4 %5 [fat index, FI=JILIA) i 00 7% f /g (MR 5t )k
febr, @iES 2R ET , W RE s
ie & LA Ao 6 5 R . R R BRI T M
g o R s AL R T AT

FFREE T/E, FEWH EFRER, 5
f g B EAAAE TR e (W R ) . IR AL A 41
U, FHR Y BT M A e BORE . LA
BE Wi & i SR 2 MR R AR . SR, X S AR B M
AR TG b 22 18] 2 75 A7 76 B0 1 M e |, R — A
FHARM SRR, WA, SEK . kS
SEAN IR AR B, M T TR A 0 e R A
PEWER, HOR G B AR RS T H
PRVEXERE , T BERE— 26 5 I I A R AT R
RIEEB AT, FFETEMIT. B, ARI5E
R AR KRB AR, SIS
AT, HR5E AR I MR 09 28 SRR AR 5 A G
KR, BN R R T R RS %
A

1 M55

L1 SReMEESRE

SEIE FH B A0 SR AR O B A A KRR B L
FOHE, 2 U8 T K VL FER VL S8 U 4 8 A (] s B
FPfE. 201544 H , MR BEHLBREEIR & & RIT .
VRIIEOTE R e | B SE AR 45 20 B b AT M 2 B . %
PRSIl SHfE A N TIR A ACHCH K 7=, 58 4
4, WHT WIS A 1000 HE 5K R R S0 B
ko ML, MWIERTE A, MRS
JR 2950 g, BEHLELZI8 0002 ik A — 11 1.33 hm’
(it Ak Ras, SRR L P LR R
FEFI20164E9 H (17T H 1), SEe P YK BT & ik 5]
1.5 kg wn ARAS B, FEALE300E A H T4 52 5
PRI (4R WIEAME, FRAIER)-.

12 MRONESHE

SCUS B AN AE LR L dJE TR RR ORI B AR
AL PR A I S IR AR € SR AR f SR A )
384 N Z5(GB/T 18654.3—2008)%, Hifa il
TARHLAG 7 £ & (muscle lipid content, MLC)F1 T g Il
HLAE B 7 & (hepatopancreas lipid content, HLC)4 Il
ESHER CEME R E AR SRR IE )
(GB 5009.6—2016)" 1y &4, FIH
FOSS#4 H 3112 [C g 7 il 421 5¢ 1L

&K (body length, BL). {5 (body height,

BH). &% (body width, BWD)Hl i K 411k
SR FHEC R e b R RO &, K586 50.01 em. 15T
i (body weight, BW), WIEHE . JFHEIEE . 7iE
AT NR I m R AR I B 5P, SRHTH
TRVFRE, Kh50.01 g, JLAHALFEARH
AR EE LT . O 5 DL 1 A X8
SUEARIH TS0 08 o B % 78 W 8 A1 8 1)
RIENRWT AL, KM &IBOF R Y
PEREAR, PEAK S, Hrh R A ORI B
R NTIR S RN L NS S

I3 P (condition factor, CF, g/cm®)=1A i & /{&
%100

JIEAA 48 5 (viscerosomatic index, VSI, %)= I
Jo /AR i < 100%

i $5 81 (hepatosomatic index, HSI, %)=/ i
JUE 5B /A 5 R < 100%

Ji# 1K 38 % (intestinal length index, ILI, %)=[%i&
KRR x100%

1K 48 #1 (intestosomatic index, ISI, %)=%iE
JHE AR B < 100%

I BE 38 4% (intraperitioneal fat index, IPF, %)=%
F LI 1 O kAR T £ < 100%

I MR THI A 7Y (sagittal shape, SS)=(BL—BH)/(BL+
BH)

HE5 BT 17 A< 78 (transverse shape, TS)=(BL-BWD)/
(BL+BWD)

56K 1T A B (coronal shape, CS)=(BH-BWD)/
(BH+BWD)

1 E&XKESS, #HETETSHE R ECS
HEURE
Fig. 1 Schematic diagrams of body shape in
the sagittal plane (SS), transverse plane(TS) and
frontal plane (CS) for C. idella

1.3 BEESH

5 I SPSS 19. 0% A4 Xeb W ) 4 bR 5 40 245 47 445
ARGt Pearsontl A Hr . HFH R 0H, H
i, & H Kolmogorov-SmirnovAs; 5 F1] Wi &5 1F 25
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;R FIKMO(Kaiser-Meyer-Olkin) 46 16 78 5 2 75
EERTHr, AR RREE ] R, %
FREE R TP MERE , S TN 5 TR
Fifir 24, R 7 26 35 K E 32 Jié e 1 % L #E A7 e
FEAb IR RIS SPHT, BOXS WL 48 b5 A8 HE 1Y 53
XK, RN &, 5 RE % H PearsontH
KARH LAMERIRI R 7 728 5 (PR A AR X E
K I REX M relaimpo e 40, o 9 o 493 2% 7 22 43
fi# 1% (proportional marginal variance decomposition,
PMVD)i#EA7 Al 1+,

2 g

2.1 E&NNMIRE TR HFHIE

SR R 5 5251 1 296 B8 - S AR i ik 1.6 kg
(8 R A AR HEAT 1 STRUAS Bl o 55 438 o T AROUL
EmMAESEITE £, Z£Kolmogorov-Smi-
movii g, KEBAFF A IES . RIS RS,
IPF, HLCFIMLC 3/~ 8 Z AR AR MR 19 A8 57 R4
W, H21.30%~47.04%; EARHH &R (VST
HSI, ISI, ILD)LLKZBW. CSHYZE S5 R 5 T,
410.13%~18.45%; T4 T HIE S A MR (BL.
BH. BWD, CF., SS. TS)ZF S R EN K, M

1.43%~4.21%. M FiRE bl &8, B aikig
PORFEAE B 092 AR, 20 & 8 KM% B
Rt

22 HEMREEXSHT

A1 2% K0 VIR Pearsondl ¢ 43 BT 45 SR 41 T
#2. BW., BWD. BHAIBL 4/ A& R Motk ] B
e 8.3 A V(= 0.40 ~ 0.85, P<0.01); 51
JE 8 45 BOMoR (VST HSIL ISI. ILIFIIPF)[a] s #
T A (r=0.18 ~0.72, P<0.01), 7E{K
RUFAOCHIR Y, AR50 e et R R 7R () AT 15 B 48 AR CF
5B A48 bRSS . TSE M B 3 A0 6 (r =
—0.80~-0.90, P<0.01), iMi-5CSEM L& M=
0.18, P<0.01), %f TIPF, HLCFIMLC 3/M&Jig
MORAEAR, =8 Z (A1 2 AR 0 2 IE A SC (= 0.18~
0.26, P<0.01), HAIPFS H A2k qR A G BR 7
JER G, M S, IPFSJE A IR 6] 60 4% R A
KMl g, BN, IPFS5 SSAH & 2 % 46 W) %
A E0.41(P <0.01); HLC S SSH X 2 54 Wi
s E0.27(P < 0.01); MLC5BLAH X 245 &
iIBE[0.17(P<0.01), FRAH BT R B 75
AP 2R, T I T B A R i AR ] Y
FHRKR

x1 HBISMEEMKNERERITE

Tab.1 Descriptive statistics of 15 quantitative traits in C. idella

PER B i TR/ME AR A5 R HU%

trait mean SD min value max value CV
th)fis/g BW 1610.93 163.17 1 008.00 2 058.00 10.13
fAK/em BL 46.54 1.95 39.39 51.86 4.18
{AF/em  BH 10.27 0.43 8.38 11.24 421
1k %E/cm  BWD 7.43 0.36 6.16 8.47 4.80
A /(g/em’)  CF 1.60 0.11 1.36 1.93 6.65
FORTEAR SS 0.64 0.01 0.60 0.67 2.13
MR TS 0.72 0.01 0.69 0.75 1.43
FURTAR CS 0.16 0.02 0.11 0.21 10.53
IEATRHU% VST 7.83 0.80 5.95 10.28 10.22
JFATE#U%  HSI 1.79 0.22 1.28 2.52 12.17
Fatkta%u% 18I 1.65 0.30 0.56 3.77 18.45
Fakau% IL1 1.74 0.18 1.35 2.34 10.33
JENeiE%y% 1PF 217 0.46 1.00 3.67 21.30
JF AR R 107 5 5/%  HLC 7.83 3.69 2.75 24.05 47.04
LA DT & 8/% MLC 0.21 0.08 0.07 0.50 37.71
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Fz2 BEISMEMRKNHEXOH
Tab.2 Correlation analysis of 15 quantitative traits in C. idella
E27N
rait BW BL BH BWD CF SS TS cs VSI HSI ISI ILI IPF HLC MLC
BW 1
BL 085" 1
BH 075" 040" 1
BWD 0807 0547 0717 1
CF -0.05 —0.577 0417 023" 1
SS 0.08 0.54"  —0.55" —0.16" —0.90" 1
TS -0.07 0377 —0.40" -0.59" -0.80" 0.707 1
CS -0.19" —0.25" 023" -0.52" 0.18" —0.44" 033" 1
VSI -0.12° —0.31" 024" —0.15 040" —0.50" —0.14" 049" 1
HSI -0.04 —0.177 0217 -0.05 026 -035" -0.12" 032" 0717 1
ISI 0.05 -0.10 024" 0.01 0277  -0317 —-0.11 028" 0.60" 0347 1
ILI 0.02 -0.04 0197  0.02 0.11 -0.217 -0.07 0207 0417 0207 0.18" 1
IPF -0.23" —0.36" 0.08 -0.20" 033"  -0.41" -0.14" 037" 072" 046" 0.09 0347 1
HLC -0.00 -0.12° 0.177 0.02 024"  -027" —0.15" 0.18" 0257 0277 0.08 0.02 025" 1
MLC -0.11 -0.17" —0.07 -0.11 0.16° -0.10 —0.05 0.07 018"  0.177  —0.04 -0.04 0267 0187 1

VE: RN RNEIR B B KT (P < 0.05); % RIRA A B B34 /KT (P < 0.01)

Notes: “*” indicates significant correlation at the level of 0.05; “**” indicates highly significant correlation at the level of 0.01

23 EHFoHH

SR T I AR T 6 R A5 AL, xR
£ 15 MR FE AR A TKMOR B, 481118 40.625
(KT B KAn#0.5), FPIEHE £ A H T 007,
BEGR RN, RAFERS O, R
R T 189 LT 5ASA R 5, HARAEE 2 51
322, 3.16, 2.22, 2.00, 1.50, f#RETEA 154
Al R AR 80.60% M A8 S, AL T N B A
RIKEIHE R AT HINIAH S AR TR X,
DU KOy 2236 E AT IR 7l I S8 e %, A5 B e
T ak ik . IR LI, B8 F(F)
FEHCF. SSHMITSA L, H MW {H57°40.93.
~0.86. —0.93, FEHFRNARBIE S F2AKHTF
(F)F % HBW. BWD., BHRIBLAL W, H#RM{H
3901 0.98, 0.85. 0.82, 0.81, HJFRZ AAR A
T EINHT(F)FEEHILL, VSI, IPFFIHSIAH
A, HEATE 3 078, 076, 0.69. 0.57, 1]
FRZ A ES 8 8RS 4 B (Fy) B 3 DR R
CSHIISI, H#RME 4517087, 057, ZE—H%
EPE Ty 22 09 KN, e FLAR S IR TR AL TR
55N (F5) 5 i MLCFIHLCA A, Hiak fif (i

30,74, 0.66, TIFRZ ARG & =T
24 REBIRAESHH

KRG RIS AL R E Bk, B bR
P Pearsontf o, 151 15 HARIEIR I R G R
KRR EI(E2). IS ERFEAR > I ade G 3
% 1 2XBEFBW. BL., BHRIBWD 4Pk i B
Boh—3, BfMERREARR MR, 5 T 508
R Z 2N Sk, o IPFSE 5 VSR S —
W, R HEZ MR RE(r=0.72), &
J& PS5 HSIZE S PR bR R IR A5 5 TS i ke
AR SRR, AIEHLCHIMLC, —#EmE
— 3 VR R MR R R, HESSHITS,
REY B 45 S e et MR B i A G, S5
Fopras R i, HPh ARG MR,
AR A —3L, RG-S HAFEEMERE I N
—3

2.5 BHaESMARITERE MR ImER
HHEBW, BLAASMESMHARAE N HAE &, IPF,
HLCHIMLC 34 BEPEAR 4 A A R AR i, ST
E ISR ACINEY i I e e =R P e (o A
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*3 AERAEXRERHNERTHRETHEE

Tab.3 Varimax orthogonal rotated component matrix for the principal component analysis

R F#mi{l  factor loading values

AR trait
F F, F, o Fs
BW —0.09 0.98 —0.05 —0.03 —0.02
BL —0.56 0.81 —0.11 —0.11 —0.09
BH 0.38 0.82 0.11 0.32 0.06
BWD 0.36 0.85 —0.02 —0.35 —0.07
CF 0.93 —-0.01 0.13 0.16 0.15
SS -0.86 —-0.02 —0.20 —0.39 —0.14
TS -0.93 -0.17 —0.08 0.29 —0.02
CS —-0.03 -0.19 0.17 0.87 0.16
VSI 0.21 —0.05 0.76 0.47 0.22
HSI 0.12 0.04 0.57 0.33 0.36
ISI 0.20 0.12 0.32 0.57 -0.20
ILI 0.03 0.06 0.78 0.00 —0.23
IPF 0.17 -0.21 0.69 0.13 0.40
HLC 0.17 0.09 —0.02 0.23 0.66
MLC 0.02 —0.12 0.14 —0.18 0.74
FHIEME  eigenvalues 3.22 3.16 2.22 2.00 1.50
TIER#/% contribution rate 21.50 21.04 14.77 13.33 9.96
R TT#R#/%  accumulative contribution rate 21.50 42.54 57.31 70.63 80.60

E: TR TR & AR T R R

Notes: bold fonts are used to indicate the main variables contained in the common factors

0 5 10 15 20 25

BW

BH
BWD
VSI
IPF
HSI

ISI

CF
HLC 1l
MLC

s b

B2 E&ISTMHEMHKPOREREXE
Fig.2 Dendrogram of R-cluster analysis of

15 quantitative traits in C. idella

PRI A, i L B3k 207 22 93 % 3k (PMVD),
THE A% AL HE X R AR S (R E AR RO STk L 91
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RIPP-A B A5 T 2 RO A B 1 bR A X B 2
SN E A MR XTIPE, HLC. MLC 3/ g 4R
[ HR 5 R B0 M 24.83% . 9.08%117.45%, Horp
SR TR B SSXFIPEAIHLCHY 52 W Fe K, o B fi
P 1960.02% ., 68.73%; AP B CFXIMLCHY %
M, R 040.47%,, LA T, TR
PEAR AT BEARBR PRIR 0928 SR AN, AN 7
AR TR R SSTT 7E — 2 FE I WA AR PR (1513).

3 iR

AW IR T G AR SR R A S
filt o ASAFF 52 LI A0 1S4 B0 MR AR S R L
RIEREVEIR (IPF, HLCFIMLC) s i H 5
(78 SR (21.30%~47.04%) , Tl 7 #E £8 ) 5 P
ARZE B BRI AL R W T o Gl 4 A O
14 ] 1% 4 0 LR A3 1 s A S8 T, BRI
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@

R*=24.83%

RIE RBU/ %
RZ

R*=9.08%

RAE R EL %o
RZ
N
(e}

0 e I I — —

BW BL BH BWD CF SS TS CS
HLC
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40 +
30 +
20 +

13_:.|:1|jr| HHD
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©

R*=7.45%

RIE RE/ %
RZ

3 BaRSHERIEEEROESEEY
Fig. 3 Relative importance of morphological traits for
lipid traits in C. idella

IR ARG W5 & &gt A% 1k 0.20, AR 5 R EA F
39.3%; XM S, HEANAMEEA & EBL )
}0.17, RRECN14.9%, HH, AR
) A0 IR AR SR Y DR R S s AN i
FUNG W Rn-3 HUFARE G K 7, v A 8L R AR R A
JR B UTRL, (AARRRHERAS 5 RECH 2T m B
(29.75%~46.51%), 15 I 2 0 44 8] g B2 Q8 fig
N B2ES

EE R — AL, & MR Z B A7
— R, AR R A S, TR ERE
T 1) A i LA B BB 6 7 58 1) o A AR 0l o AR i
AHF IR KA BT 45 5, IPF, HLCFIMLC 3MA
BEPEAR PG 2 ] 2 2 A B2 A OG (r = 0.18~
0.26), F MRS BT X 3 HE T B AR

A, T E IR R AR T S A8 bl AR DR
o BN, w Rk T B i £ AR B i EE A 1R CF
53R IR Y 2 B A G, TESE T R b
LB AR, fa AR B BT A R BRI, AR,
AR R AR R (] 22 B0 IE A DG OC R, (R PR G
PR IR AN, X AR T REE T a1 T U R 4k
DL R TR A AR A 20 22 e il ™Y iF it &
B, HadARMRBW. BL. BHFIBWD)EHA
B A OCE, X MR e S A AR
RS R— 8, RN R, RASE R
HEXRABF I aEEREFRHFIE. &
BEULE I, ASHIE ST U B MR A 56 AR R
PRV, AR 5] ) 43 A a5t 4% A G N BR 8%
FHOG o S8 H AR, 845 AH OC S MR ] 9 P AE
AR, A M MR B R sl e, &
TRUAH G DN = 2 p 35t A% A G BT e Y

R T a2 UL AP PR B 18] 1Y) G R A5 4
AMRGIAZ IR iE— KW 5 R
SRT, EERE AR B, H T RN
AR AR AR bR AL S D EULA R T
o BdE s Rl W T, R Tia 5
faf o . AR EDURY, SRS, WA 15 E A
Bom R R a4, WA RRHEF.
k8 F8 BOH 7 AR s & BN T NG E A
AL, TR IER DR, BT N4
BT (3R WA AE B V) R, X AR A G
e ORI R NI I=I Vo S ) i =2 /N P e el 0=
AR, H5IZHFHNEAER KA VSI, HSI
MILIE Em R, %R T AR 5H%R
AN [ A OC R, ISR EWE . S
N RN AN N RN RO R L Nl o
RN RSN VR ET Er ) I S L o
Bt M R MM 5 L. A, MLCH
HLCH: R AE ARG 7 & P b ¥ v i 3o A
RE —HWMHERA 3, BN R
/RMLCS5HLCOE IR FE AR &, (H3 L 7407,
KILT & IR A9 7 A & (latent variable), T
TLRA oo (R i HLAE B % =K, T &A
A DR 15 40 A Bl T B 5T U O O
G,

FHEL T ANEBIE A MR, R 0T IR 9 e ik 1
FET NG B, RS o D o 0 A 3% 14k
XN T E RS e, DA BTG S
EMORIE bR AT B AR, RIAE £ 0 2R 1 [l )5 A
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43 %

AU PEAL [ A2 G OF 46 5 )% 822 5 (IR AR PEAR)
MIARXT BB, B TR RARLSEIE S IR Z
[ A7 AE ™ Y 22 B M, e/ TR A B 1Y
H ZECFEN R AR O A AN AT RE , A5
1 L9 34 2% 7 2 53 fif 77 2 PMVD(proportional
marginal variance decomposition)ff & 2% H 25 & X}
b SR SRR 2O RSN AR
Z 5%, 4nGromping™ i i AU K S 43 AT
B0AIE T PMVDJE & 5 A AR Ao X T AR5
Bl O IR T A B SSTE fif B IPFHIHLCIR i 52 4K
R STk &, PR AT A — e AR B b Tl 4
REMEIR o DAJIUART R BE MR BT, O R 1 AR Y SS S Bk
71 i A0 MU T R B A 150 2R (ellipticity)™', T 2L
A SSTEEU/N BN A, RELERAE K, [
7 g BT AR v] Rk b

TRk s T/E, FLmsmpy Birtkik. B
HiZRa 207 N, MR8 BIPFAE & 3R i
PEAR R IR A AR . S, TEA G
Hrefr, IPFRILH 5 HAD ZAERIRA B AP O,
JeH IR 5 AR BAR T s AR B A G O &R, R
B AR TRl Y 1T LR S H AR R R AR
EE I . H, R R BG4 200 LU
b FEA R A BT E A, A% g
IR LGB AT 0 2 g i L U WAL 3R 27, A Bl

Tl G PADR I IR S R R B o PR,
R AR UL A SUR LR DT 5 i, 2 Y

7 i TR TR A U AR B R OR A T M, B
KA M RPATIRAE . B0, 75 N BTHEIRIEF
L 3l B ILIA G T i (2.0%~3.5%) AT 7 A
SHERARY CEE, i 0 A RS g IR
XTI, R s R S R RE I
fEfe e, & i fb o B v £ 208 R 6T YL e ) —
FRE RIS, AR SRS T, WHES it
e LU, DRk, SRR IS G 48 SIPFAE S H b
AR, A F T BOA R ARIE DO, AT
WO R AR RS D N I IR S A O TR A T
EZTY LN

Zi LTk, ARWFRCR BRSO IR
T AR RE VIR B9 AR SRR A DG, A5 AR R
Wy, FARIEMEIR RS BCR B S R Ty, H
HIPFAI AR AR B AR MR TH RS . A
RS AR E RS E ML T EESH
WA
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Phenotypic variability and correlation analysis of lipid traits in grass carp
(Ctenopharyngodon idella)

JIANG Peng ", LU Xue’, LI Shengjie', KE Xiaoli', MA Dongmei', FAN Jiajia', WANG Junjie '
(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application &Cultivation, Ministry of Agriculture and Rural Affairs,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;

2. Key Laboratory of Microecological Resources and Utilization in Breeding Industry, Ministry of Agriculture and Rural Affairs,
Haid Central Research Institute, Animal Husbandry and Fisheries Research Center of Guangdong Haid Group Co., Ltd.,
Guangzhou 511400, China)

Abstract: Grass carp (Ctenopharyngodon idella) is an important economic freshwater fish in China. Under
intensive aquaculture conditions, the farmed grass carps often display excess fat accumulation, such as fatty liver,
rotund shape and increased body lipid content. To evaluate the possibility of genetic improvement, this study
estimated the phenotypic variability and correlation of lipid traits in C. idella. A total of 15 quantitative traits of 17
month-old C. idella among 296 individuals were analyzed by mathematical statistical methods. The results showed
that intraperitioneal fat index IPF, hepatopancreas lipid content HLC and muscle lipid content MLC had high
variation in C. idella, and the phenotypic variation coefficients ranged from 21.30 % to 47.04 %. Correlation
analysis showed that there was a significant positive correlation among the three lipid traits, suggesting that the
process of lipid deposition has a certain synchronization in different tissues of C. idella. Furthermore, factor and
cluster analysis revealed that the observed 15 quantitative traits were roughly divided into 4 categories: body shape
factor, body size factor, organ index factor, and body lipid content factor. IPF belonged to organ index factor,
while HLC and MLC formed body fat content factor together. In addition, multivariate statistical analysis showed
that the explanation degree of morphological traits on the variation of the three lipid traits ranged from 7.45% to
24.83%. By contrast, sagittal shape SS can, to some extent, predict body lipid traits. In summary, the lipid traits of
C. idella have great potential for genetic improvement, and IPF would be an attractive character as breeding target.
This study provided important reference for genetic improvement of lipid traits in C. idella.
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