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Abstract: To explore the effects of morphological traits on the body mass of rice flower carp (Cyprinus
carpio var. Quanzhounensis), 206 20-month-old samples were randomly selected. A total of 13 morpho-
logical traits including body mass, total length and standard length of the body, body height, body width,
head length, head height, head width, eye spacing, cauda peduncle length, caudal peduncle depth, eye di-
ameter and trunk length were measured and analyzed using correlation analysis, path analysis, multiple re-
gression analysis and gray correlation analysis. The results showed in both females (132) and males (64),
the correlations between the 12 morphological traits and body weight of rice flower carp were extremely
significant (»p<C0. 01). The results of path analysis showed that the main morphological traits affecting the
body weight of female rice flower carp were trunk length, eye spacing, body width, caudal peduncle depth
and body height. and the co-determination coefficient of these five morphological traits on body weight was
0.952. The main morphological traits affecting the body weight of male rice flower carp were body height,
total length and caudal peduncle depth, and the co-determination coefficient of these three morphological
traits on body weight was 0. 959. The results showed that these morphological traits were the main mor-
phological traits affecting the body weight of male and female rice flower carp. Using stepwise regression
method, a multivariate regression equation with the female body weight (Y,) as the independent variable
was established as: Y, = —1 486. 18 +49. 755 X, +108.830 X, +61.91 X;+123.204 X,, +21.35 X,.
The multiple regression equation with male body weight (Y,) as independent variable was as follows:
Y,=—913.399+71.276 X,+17.981 X, +84.121 X,,. The grey correlations between the 12 morphologi-
cal traits and the body weight of female were 0. 765 8 —0. 835 6, and the grey correlations between the 12
morphological traits and the body weight of male were 0. 728 4—0. 826 7, which are not identical with the
results of path analysis. It is concluded that the main reference criteria for breeding process of female rice
flower carp are trunk length and eye spacing, and the main reference criteria for breeding process of male
rice flower carp are full length. The results of this study provided a theoretical basis for the breeding of
rice flower carp with growth-related traits and are of great significance for the breeding of elite individuals
of adult rice flower carp.
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EAEFNSHEE . NEE RO EHIG . TSRS, 200 R 6 6 1T AS @&%%
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1 #MRERZE
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SEEG AN R A )TV R B A AR T AN B, BEALPRIE 120 X AE SR A AR AEEE, SR 2 T PE Al
ol e e b I b B AT 5 PO AA S IR A, B HLE L 206 B2 [A] — it B 0E B AR K PR B AR ) A9 R AL i (4R
I 20 AN ) Ry S5 A
1.2 XREEEREBMESERGONE FiE

WA 60 pg/L BT 7 WK SC 00 Rk L IR FHUE 4R T B W T B IR Rk 4 . L SRR
TSI R TR (YD . RSB E] 0.1 g, SR a2 b 0 8 AR A MR 00 SCHEAT IR P R S
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i Excel 2016 X Bt A4 1700 20 B 11, 1H 50 R AE 8145 2 B MR B9 P 34908 . A 22 DU A8 55 R4
JiI SPSS 20. 0 X 7R 4 8 (4 1 25 AR T 0 A7 M DG A0 M s 2 BRZe i 451 RO B9 ik, TR AR R ORI e &R
s iz 2 50 a1 H 3 B % 5 4 57 5 5 35 A O AT S Motk 7 st [l H 5 #2 AT DPS #8033 R AL B
PR 5 A 5 B 0 6 0 G 6
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2.1 REBESERBSGIT ST

2 Excel 2016 43 51 7155 M M 0 e 2 7R A 68 1) 0% 25 POIR R MR T o A B (E L b o O 25 R AR R R B
SPSS 20. 0 35 [6) ¥ 51 R A8 818 A5 MR SR BT i 22 S A GGR DL SRRV, 78 132 BHEMERAE
i, A S R R e R AR BT A (49. 247 %60, B S R AR IR AR (10. 967 26) . B A BT i RHR A2 A1
HE PR A B AR R AE 11 AR SRR = RECE A KR (14, 746 %6 ~17. 856 %) 5 fE 74 RHETERAE
BB AR TP, B S AR R R R AR T R (33, 759 %0, AR S R B AR B0t 2 IR AR (7. 820 %) . R A T R A
R AR AL, e oK AL B0 4 4 L R S 11 A IB S MR A AR 5 R Bl 3R B B 1Y A8 fk (10. 626 % ~
15.878%). {HAFTER AR, BRI & AR K A0, BTl & 09 I8 25 PR AR 5 0 0 d 76 AS [n) 03] R 26 6 1] 2
SAGIEE L (p<<0.01).
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£1 TREBNREEESERRERENBIES R

FEIR e . e . e
¥y fi AR R AR ¥ (i FERE  ERRE Y%
Y 694. 345 341. 941 49. 247 506. 014 170. 827 33. 759 0.000" "
X 33.193 4. 895 14. 746 31.167 3.521 11.298 0.005""
X, 25. 004 3.935 15.736 23.328 2. 794 11. 976 0.004""
X, 14. 125 2.177 15.412 13.009 1. 665 12. 796 0.001""
X, 9.074 1.542 16. 989 8. 356 1. 060 12. 683 0.001""
X5 6.578 1.112 16. 909 5.539 0. 834 15.051 0.000" "
X5 6. 881 1.108 16. 096 6.114 0.671 10. 978 0.000" "
X, 6.103 0.974 15. 956 5.562 0.707 12. 719 0.000" "
X5 4. 384 0. 659 15.025 3. 880 0.412 10. 626 0.000" "
X, 1. 446 0. 159 10. 967 1. 366 0.107 7.820 0.000" "
X0 3. 244 0.541 16. 675 3. 131 0.404 12. 895 0.201
X, 3.127 0. 558 17. 856 3.136 0.498 15. 878 0.671
X, 2.733 0.475 17. 386 2. 380 0. 302 12.679 0.000" "

E Y MBI, X, ek, X, AiRK, X, MERTK, X, vk, X, R, X, kK. X, MkE, X NIRME
. X, BIR®R, X\, WEME. X, WEWK, X, AYK;: * x R p<<0.01, ZRAFHITEE L.
2.2 RTEEESHERREREHEXES T

AHOCHE I Hr 45 R R B (GR 20, FEMEPEFNMEVEARAE S b, PIril] & i L RGPS 12 MARERIE 28
PR 5 R A8 A S5 AR DG PRI A TR L (p<C0. 01). FEMEMERAE 8 v, 5 0K B 40 56 R B E e
BRI AE T4 (0. 958) , AHIE R B EAR ML SRR BRI (0. 748) 5 TEMEME R AL B, 50K 5T & 41 OC &R
Hidm m IR S PR 2 145 (0. 952) A 56 RBURAR I S MR 2 B AR K (0. 670).

*2 FAEAHIREERESEREERENHEXYE

Y Xl X‘Z XS Xl XS XG X7 XES XQ XlO Xll XI‘Z

Y 1.000  0.948" " 0.952° 7 0.958" " 0.904" " 0.900" " 0.940" " 0.930" " 0.950" " 0.817" " 0.929"" 0.748"" 0.907" "
X1 0.9457 "1.000 0.991°7 0.9727 7 0.8747 7 0.828" " 0.960° " 0.951°" 0.959" " 0.841° " 0.949"°" 0.808" " 0.927"~
X, 0.945770.993" " 1.000 0.981°7 0.877°7 0.837"7 0.958" " 0.9527 " 0.960" " 0.843" " 0.942" " 0.810° " 0.927" "
Xy 0.917770.925° " 0.933" " 1.000 0.892" " 0.879" " 0.94277 0.936" " 0.950" " 0.835" " 0.921° " 0.782" " 0.909" "
X, 0.952770.885° " 0.888" " 0.877" " 1.000 0.859" 7 0.889" " 0.862" " 0.878" " 0.779" " 0.860" " 0.742" " 0.864 "
X5 0.821770.764° " 0.763" " 0.770° " 0.826" " 1.000 0.850" " 0.8447 7 0.859" " 0.745" " 0.808"" 0.685" " 0.790" "
Xe  0.912770.931° " 0.931° " 0.883"" 0.902" " 0.778" " 1.000 0.9397 7 0.956" " 0.840" " 0.930"" 0.779"" 0.926" "
X7 0.933770.920°° 0.917° " 0.883" " 0.921°" 0.773" " 0.924" " 1.000 0.957° 7 0.8377 7 0.94477 0.760" " 0.913" "
Xg  0.917770.92877 0.920° " 0.877° 7 0.882" " 0.752" " 0.933" 7 0.902" " 1.000 0.852° 7 0.937"7 0.767°" 0.9187 "
Xy 0.700770.728" " 0.736" " 0.643" " 0.706"" 0.566" " 0.748" " 0.731" " 0.747" " 1.000 0.799"" 0.697"" 0.802" "
Xy 0.944770.919° " 0.9157" 0.887" " 0.915"° " 0.750" " 0.904" " 0.909" " 0.924" " 0.689" " 1.000 0.78477 0.896" "
Xy 0.670770.7247 7 0.72477 0.645° 7 0.650° 7 0.578" 7 0.702° 7 0.6297 " 0.645" 7 0.440° " 0.610" " 1.000 0.767""

X 0.844770.837° " 0.834"" 0.809" " 0.814" " 0.735" " 0.857" " 0.816" " 0.818" " 0.590" " 0.818" " 0.590" " 1.000

W Y IR, X, MK, X, BIERK. X BT, X, e, X MIRSE, X kK, Xo ki, X AIRWEE, X, WRE,
Xoo NEWF, X HEFEK. X, AUEK; * « Fm p<<0.01, ZREHIFE 0 MAEE LR, SM&HET R
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2.3 EEMERMEREMNBEESNW

AR HTRIIR 3), MEVERALBLIE PR RN BT 5 19 B AR A 4835 2 SCry a0 0 o R L IR ]
B LR RAR R 5 5 NS MR, M R AL SAK T L HIR (R L A S R R AT e A R 1 B AE
PGt 8 L (p<<0. 01D, A o R4 T it 1) B4/ A e it 2% B L (p<<0. 05). v, 4K T4 %k A o 1
M ELHEAE R R, 368 0. 317, BKAh, MEMERACHRIR T . IREIEE . /R 5E . AW M AR = 45 5 STB S MR X
Ao St Y B A 2 /N T R AR A

T PR R A BEE A5 MR R T ) AR A ik B U il Bk E . 2K MER & (p<<0.0D)
(R ). M, Pk AR A8 B0 ) 1A e X A BT 6 0 45 AR A R (0. 442) R A e WA B o 1 B4 A T A/
(0.199). HEPEARACELRE . 2K AR 3 AN TE AR 04 BT 5 (9 B 424 FH A /s T 38 5o At P R %
A o i 1 [R] $2 VR

3 BWERESEESUERINEREBNEZ SN

. vz 3 ] 45
PRI SRR HIEEH S5 X, X, X, X X,
X, 0.958"" 0.317"" 0. 641 0. 200 0.177 0. 180 0. 086
X 0.950"" 0.210"" 0. 740 0. 301 0.168 0.183 0.084
X 0.900" " 0.201"" 0. 699 0.279 0. 180 0.158 0. 082
X 0.929"" 0.195"" 0. 734 0.292 0.197 0.162 0.083
X, 0.904"" 0.096" 0. 808 0.283 0.184 0.173 0.168

e X, AT, X, b, X, BT, X MIREIEE, X\, MR « FR p<<0.05, x x FIR p<<0.01, 25
EERE-S'8
x4 HEURTERSERNERENEZSHW

. P 1] $24F
AR LIBT3 HAEAEH S X, X, X,
X, 0.952"" 0.442"" 0. 510 0. 328 0.182
X, 0.945"" 0.371"" 0. 574 0. 391 0.183
X 0.944"° 0.199"" 0. 745 0. 404 0. 341

e X, MAK. X, RIS, X WEMR: o+ RR p<0.01, ERELIFEEX
2.4 REEBFTIEMERTERENRE RS

WEPE R AL SR T . BRIEE . PR 58 . AW & R &5 55 5 AN T8 28 PR RO A 0 2k ) B e o R BRI
0.100,0. 044,0. 040,0. 038,0. 009. H ] B A K K Xof 4 Jot 42t 1) 36 ) e 8 R 8 i, oM 0. 063, T AR 17 5 1A
G IR A 5 o A 5 e 0 S [R] e sE R B AR, 0. 016 (36 5). B e i 2R BRI 9 19 kbR A A ] ke s 2R R
T ZECH 0,952, FIAEFH 0. 219.

TR R AE AR R | A R AW R B 3 T AS M RO R 5 A 1) B e R AU YR R 0. 195,0. 138,0. 040.
K IR 25 X A B 110 2 [ e E RBCH . O 0. 145, 4K R R A v 6k AR B A 0 AR R e E R OBURK . K
0. 068 (£ 6). HUP L E Z2 HIOR T P 14 bR 1) 3 ] e o 2R B0 Sl e s R B0M 0959, B4R F ok 0. 202,

F5 HUEREEEFK, REE, A%, EMSNEEHERENAERY

PR X, X X X1 X,

X, 0.100 0.063 0. 056 0. 057 0. 027
X 0. 044 0. 035 0.038 0.018
X 0. 040 0.032 0.016
X 0. 038 0.016
X, 0.009

e X, AT, X, MR, X 9R5E. X MIREIE. X, AR,
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x6 HMUERTEEAT. ERVEMRNERENRERE

PR X, X, X1
X, 0.195 0. 145 0. 080
X, 0.138 0.068
X 0. 040

WX, MK, X, ik, X, R
2.5 RAEBESERSERES TEREAATENET
X e R AR B Z2 T [ H 5 BE AT 7 220 0T (3R Ty L SRR, BIH X R A Gt 2¢ 8 L (F=500. 215,
Pp<<0.01) s MEPERIEELZ TTInl A7 B0 J7 22 43 Hr R B, [mIHOC R WA GE it 2% 5 L (F =545, 898, p<C0.01).
Xof PR R A6 1 TR 2 P bR R AR Jo o A O [0 09 3R B B S R R B 25 AR W OR (3R &), R T BREIEE L {A BE RN
BWE SRR BN AR ITFE L (p<<0.0D), KEXM AR ENEZ N BEA S IT%E X (p<<0.05);
T P R A6 B E 25 @%ﬁ%ﬁgm%mﬂgﬁhw %Em,w@\éﬁﬁ%m@ﬁw R A 4
PR L (p<<0.01).
e 2 AE WEPE R AL S b g N7 T DUR BT i (Y D) O ARAR B, PR TR (X)L BRI (X)L R 58 (X)) . B
(X DM EXHONAEERNLZICEIA S, Y, =—1 486.184+49. 755 X, +108.830 X, +61.910 X, +
123. 204 X,,+21.350 X,.
TEREVE R AL B g N T MR BT (Y ) MR &, (AR (X ) 2R X DO MBI (X, ) AZERNZ T
FH . Y, =—913.399+71.276 X, +17.981 X, +84.121 X,,.
®7 STEEAFEMEESIK

1 5] i H F-J7 A H Hi EE ¥y F K56 g
1 mEE| 14 582 360. 103 5 2 916 472. 021 500. 215 0.000" "
5k 2% 734 635. 464 126 5 830. 440
it 15 316 995. 566 131
T EE| 2 042 961. 164 3 680 987. 055 545. 898 0.000" "
5k 2% 87 322.322 70 1 247. 462
Bt 2 130 283. 486 73

W o» % FoR p<<0.01, ZRAGIH»E L.
x8 AEBRSHRERELZHEZERE

51 15 1 Bﬁﬁﬁﬁmgﬁﬁﬁi i e 2 ! W

W W —1 486. 184 45. 414 —32.725 0.000""
X, 49. 755 11. 456 0.317 4,343 0. 000"~
X 108. 830 38. 289 0. 210 2. 842 0. 005"~
X, 61.910 13. 660 0. 201 4.532 0. 000" "
X1 123. 204 37.603 0. 195 3.276 0.001""
X, 21. 350 10. 528 0. 096 2. 028 0.045"

TP W —913. 399 37.168 —24.575 0.000" "
X, 71. 276 10. 079 0. 442 7.072 0. 000"
X, 17. 981 3.098 0.371 5. 804 0. 000" "
X1 84.121 31.188 0. 199 2. 697 0. 009" "

GE Xl j‘jé&a X3 EQB+K’ X| j\]'ﬁi—[é'_}’ Xd j‘]ﬁ‘iﬂfq Xg j‘jH&rﬂEE» X]o j‘:’%*ﬂ‘j%7 * i%/j_\‘ P<005, * % %%/j_\‘ P<
0.01, ZRAGIEE L.
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2.6 AREMHHNREEBHREEREEREN KB XK
12 1 DPS B RS AS ) 1P 591 S A6 88 1) JE 24 R R o R A K 8 G e 7 . B i 9 12 M Bk S
e TR A6 SR I A A1) IR €5 S IBK BE Y AR 0. 765 8~0. 835 6 Z[], i 5 il P AR 4 LA Sk %) K €5 S B R Y
15 0. 728 4~0.826 7 Z[A] (£ 9). TeMEMEAIMEERIES P, 3K J 5 7R B SCHR B f s AR SRR, WK
Je 5 PR B SCHK BE B I A TR S IR
R RUEBERSUERSERENREBXEKE

PR PR X, X, X, X, X5 X X; Xy X, X1 X1 X1

MEPE CEBEE 0.8284 0.8335 0.8331 0.818 0.8135 0.7682 0.8356 0.8302  0.831 0.775  0.8251 0.7658
KEEFF 6 2 3 8 9 11 1 5 4 10 7 12

MEbE CHERE 0.8123 0.7897 0.7941  0.7899 0.8103 0.7995 0.8267 0.7858 0.8174 0.7317 0.7958 0.728 4
KB 3 9 7 8 4 5 1 10 2 11 6 12

T Xy AEK, X, AR, X, RETR, X, 0 ReE, X ARIE, X, ki, Xo ki, X MHRMEIEE, X, AR, X\, NEMH,
X AREMK, X0, UK.

3 i
3.1 AEMHKREENESR

2 mEEA R KT SR DS B AR A7 &R 2SS, XFhES EEAFHIPEZEFMARK
2 WA AR 25 R AR A A A T IR [ A A0 2 b, — e G A A LG S — e S A A R A K
PO AR ST L T I R R AT i B R T A BB (p <20, 05) 5 3 WS [ 9 1) R A
A REfETEAE K 25 5, HEMM 521158 (Cynoglossus semilaevis) . Kt (Larimichthys crocea)"* .
&80 (Scatophagus argus) ™™ %t 23— S0 MEVE A K H K T PE RO B G, BUHE B R T, MV R 6 B 1Y
S-SR L MM R AR B R 37, 2200, AR A T SRR AT IR R B, MR AR P e R M, X R IWIR AR
BN [F M AR 22 e o B [E, X — S5 R R AR AR AE B IR Gl b, A EOR B9 P e ME £ SR AE . REAE
—ERREE AR BT R, SRIBCE S M SR s . AR THET. A, FEAWRIE T, BRI AL AR
b BTN B S PR 28 s M T T MR A B (p <C0. 01D, 3k 5 X1 A X R [l 1 K £
(Larimichthys polyactis) WHFFEIEAL, TEMBATRIWFTE b, /NET A 2 KOR R I0 BT A 22 S 1L TR A K
AW e R B T B A0 22 S 1k L 33k TT BB DR Ay M e =2 1) O 285 22 S A A ) Ao e S
3.2 EMARMENREEERENESER

AH OGRS AT DA S s B (8] 9 2555 D6 &, ZE VRO AT B AR IR 09 38t 1% 2 5008l 111 i) & #5 5F  EAE
FHS L FEABETE b o R T 390 R A S8R P T 25 iR A5 R i A R G R BN AT BT 2R T L (p<C0. 01, ik — 2
5 XKW (Leiocassis Zongirostris)[i . RIEMRL 16 (Cy prinus Carpio)[m . Rk (Hexagrammos
otakii)"" SR E — B E A BE TN R A M AT T R BB 8 A R AR BRI ELICE R SRR —
JE YRR, TEABEGE R, Bl Y 12 A2 PR 5 ME PR IR A8 B0 1A BT B AR OC R BCBCR AT 5 IR 43 1] 2
PR T (0. 958) . K1 (0. 952) , HRIAIEE (0. 950) . 424 (0. 948) Ak 4 (0. 940). (HI@AR P AT 45 R R . 5
i G A R N i T S P VN L e N 9 151 AN 7 N N == =T R N B VP ST 07 T A o [ |
TEAH S 43 A v 55 14 B R DG 3 B0 e AR I AN 2 o 3 52 e A B it 9 TR AR R, T e 3 R o K 5 1 4K
Bi . AR AR T 3 AR 5 R T R A O RECEI O R . M H R AT 3R 1 2 i (Schizothorax
prenanti) IBFFERIT, (R . S AR R Ak 585 MR 0T & A9 R OC R BCR R . (HAH DG R AR I W)
KR AR A 83 52 M T 5% 1 208 A0 R PR ST . S I ST T AH SR A3 B A ) E T A R 5 R T YOG R
AETE R s A s T B AT o — 2D i
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WFIE R, T8 AR 20 BT BE A8 i B 25 A 11 722 6 X PRI d () AR X T P, LUAH G 3 BT S E A . (HLAE SR AU AR O
SRHT AL L BEAT @ AR A TR UE R ATEE . FOA S AT R RP2>0.85, A RERIIC 243 T
WA R 2 AR ARG, MEVE R AE SRR T L R RIBE | MRS L R AT e AR A o R R 1 [
PeE ZRHCN 0,952, DLW I 3 AR 43 BT 07 8 1 5 AN TE 25 MR S 52 e 0 1 R A B A B ) OB S MOIR. X
—GE BRGSO R Y | B H (Lateolabrax japonicus)™ P B (Hucho taimen )™ 25 i F 58 45 H A0
oL, 52 me 1A ST B TR 25 PR AR v AR AR (K BE | e RN S RE . AEPERAE SR, IR L R AR X R
JoT i i 3 (] e E R 0959, [RIRE 2 WY 3a Aok 388 A% 20 7 075 45 21 A9 3 4> R 522 Wi e P AR A 8 A B o 1Y) 2
FR AR, JERREA S R R R 50 g 22 A7 R AE SR L 0 R B ST R T, B AR TR A Y R AR
R K RS, SRS 20 A ARIEEENE A RA —E R . XBOFR, 7EAR R A KB
Bt St R T 0 F B AR b S R AR KRB, XA A X 6 AW R 14 i K ZE B B I
W], MEAEKB B AL, a2 RB E EEIE B RS KA KRR, = KK Yunlong
grouper)™ | R ANL M (Hexagrammos otakii) ™ BB 75 bt I BLAE LAY &5 1. Rk, 76 (5 B AN SIE &
AR B o b VT A 22 A PR RE N L AR R IS R RO AN [R] S B R VT AL 24
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R R, KA IR AT 7 o 55 R AR A B A 5 DG IR P s v A RO Sk v L IR L e RRSL KR AE. ITE
X MEPE AR AL S AT T A AR, ATDUR TR IR B BE N €S H 405 fEMEMRAEEIE T S, 7]
LK FESE 515
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