%46 5 B4 M AHIFERFFROE AT R Vol.46 No.4
2018 % 7 A Journal of Henan Normal University (Natural Science Edition) Jul. 2018

XEHS:1000—2367(2018)04—0102—05 DOI1:10.16366/j.cnki.1000—2367.2018.04.016

g {f WG] A B AR e T 53 B

Ayttt ZH, HEMW, 2 &

(LA TR 2 B 20 05 48 B4 B, A4 451400
2.0 YT K2 K P22 08, TR B 2 453007 53, 77 [E s i k2% sERBL 2% 5 WU 24 Be , Jb 50 100083)

H E PR Cy prinus carpio var.) 5 W50 A K 3508 5 I A0 B R A KRR B SPSS 4 #k
%7 Logistic BIZEHLE A Logistic JELR LA 2 FhIE 2 1 [ml A A AL B A v 1 %0 fff B AR o, SR T AT ) 2 K
R B MR A% K Bk A R AR B 25 SRR L Logistic BZE ML & E K . R* =0.979; Logistic JE £ P [ml A4 B 1) 315 T I
1R s R* = 0991 AR 45 A5 0 3530 HH 28 0T B A SR A R P AR AR AR 7 LI T BT B S AR R R A B R SORN R
A

KRR ;w0 R R E A s Logistic [l

FEDES 5965117 XERARAERD A

BB (Cy prinus carpio var.) I T B KR 2 3 1R A2 A6 DX A 32 B9 /K 57 58 Al FG 1A B 40 i
PR SE B B R N LD IR R R ROIR A /R 3 A R A 2R T 1 B AR £ R D
5 L IR FR K R BT 5 A S R O B LD IR T AR (5.0 /100 @) L HR BT AL 2 ARk
VI 20 25 X T B e ) A B R ) e LR S5 AT T RIS (B T 52 0 R 2 T G A R R
OO 3 B 5y 2 18 T LR o B ) L 00 A I e 1 T 5 R A R SO A SCHK BRI 5 o g L ol i A
2 A (81 U510 A R B T L) A R A LA O T ) AR B B R AR B RO R A B R R
BB

1 #H5FE

JIT 3 FH R %) - £ B 9T g U S DA 2 A 2 B K 7 SR B R M, IR IR Sy 2016 4F 6 T 0, 156 HY
£ BT IR R RS 20 d.

IR BT AR 1 d DI EG 7K A b B AL ] 4
U9 i Al A i AT L A PROIR EE A 3
SBCHC 149 {0 AR 40 A O B 3ok P A o ) 0 R i

]
p=L B

PR R T8 MR R IR AR K (AL mmo) . K B B |

0.01 .y 3l /b 5422 B4 W4k th A% S5 — FF 3 g
S PR R L 1 4

TSI SPSS 22.0 S HPE AT HER e B3 Wk
2 A1 9 %8 P& Logistic Fl1 Logistic JF £k 4 81 & # AY,
H % o il B AR o 5 A4 L IR 58 R IR A28 3 o8 o i e A
it.a.b.c FEIHSELUE RECROAE R AU A U0 4 br R GERE2S 2R GETH 80 55 S 8 Tl B ) 5 30 A=
K5 s qat.

B
A
| ]
R ?
T

P 1 R L R I S R M R (15D)

YR EHE:2017-09-10; f& [E B #8 :2018-04-05.

EE&TH WSS H SR (18A180020) 5y 1 4 B A RHHE I 210 H (172102310721).

EE B (EBASIESE) R BEHF (1957 —), B, LU ZR WA, JT 3 U 38 K 2 2042, 1 Rt P 8 = 0F 5, E-mail.
zxj_6119@163.com.



% 4 3 R, F . h AT A KEX R )T S 103

) AR O R R ST A R LR 1.
£ 1 ATEFERSEBHRMELRI L mm)

(L3S 5 i IR 4%
H i /d

{8 £ b iff 22 WAE Bl hrif 2 A8 B b2 A8 (AR e 2% e
1 5.35+0.35 0.66 0.46+0.06 0.12 0.85+0.11 0.19 0.35+0.07 0.12
2 5.5040.55 1.09 0.5340.13 0.25 0.97-0.30 0.59 0.3940.02 0.03
3 6.3040.42 0.81 0.58+0.06 0.11 1.0140.18 0.36 0.4020.02 0.03
4 6.73+0.56 1.13 0.66+0.14 0.26 1.05+0.13 0.26 0.45+0.03 0.05
5 8.07+0.27 0.51 0.74+0.11 0.21 1.184+0.35 0.50 0.53+0.06 0.11
6 8.1640.16 0.33 0.78+0.11 0.22 1.30+0.16 0.29 0.5440.04 0.07
7 8.27+0.32 0.58 0.86+0.18 0.26 1.344+0.33 0.46 0.58+0.04 0.06
8 9.62+0.82 1.60 0.95+0.11 0.16 1.374+0.13 0.23 0.61+0.10 0.19
9 9.764+1.93 3.84 1.1040.06 0.08 1.4240.33 0.65 0.61£0.04 0.06
10 10.3241.42 2.63 1.134+0.14 0.20 1.494+0.06 0.12 0.63+0.06 0.08
11 10.354+1.12 1.59 1.164+0.14 0.20 1.574+0.22 0.42 0.65+0.08 0.11
12 10.8642.02 3.99 1.2140.20 0.28 1.624+0.35 0.62 0.68+0.07 0.10
13 11.1141.00 2.01 1.23+0.14 0.20 1.66+0.33 0.46 0.70+0.16 0.30
14 11.4540.05 0.10 1.274+0.17 0.24 1.68+0.28 0.50 0.73+0.03 0.05
15 11.6741.01 2.01 1.304+0.17 0.24 1.724+0.05 0.07 0.78£0.13 0.23
16 11.80+1.53 3.01 1.3440.61 1.09 1.79+0.23 0.32 0.81£0.13 0.25
17 11.854+1.02 2.03 1.3940.49 0.87 1.88+0.22 0.44 0.83+0.03 0.04
18 11.8940.63 1.13 1.4440.33 0.64 1.914+0.26 0.46 0.83+0.04 0.06
19 11.92+1.17 2.19 1.4740.37 0.52 2.1340.03 0.04 0.870.06 0.08
20 12.1141.10 2.21 1.50+0.28 0.39 2.40+0.38 0.54 0.90+0.11 0.21

5 5L 3¢ W BT R A K 4 A AR R AR i HLA SR [ ) R B RRAE , R IAEBE S H S 3 R Lt Y K
A 5 R 1 78 Ak B AR A A AR AR PR Ik B BROIA S 1R B THR 2 4K R A7 il 2R 00 5

FH SPSS 22.0 Ge it 8 F % I s A 047 i 00 A i LA BN S S B THE W R 2. A K 5 H
WA BIHL R B, SPSS 1Y 11 ANl & [l IH A AL AT U432y 3 21,

(D 1R AE 4 A RBUBRL, 43 )& R pR AR . = UK R K, Logistic #RIURTR: R, i R 40>0.95.

(5 2 JUNAEE T 5 A eREOT R, o BUR X et VR A R R BRI A R L
ERBULT 0.95 1 0.80 ZJH] 5

(3 3 MHBIEEE T 2 DAL, 4302 S B FEIE R B, B AT P g £ E0<20.80 , 48 G RICHR AH X oF 132
AR,

ZWRAA R y=—4.33840.7252 —0.0122>+0.000z°.

x By BB R E R AU 0.992.8 T HUEA R) S B A KA TR A0 980 A O R R
WA K 1 3 05 AR IE ST M R AR ik R Logistic fZ A1 5 Logistic JE4 1 o] U7 47 547481 4 e 4552
Fofr S5 0 A4 A DL R B L 3R 3. 0L A il R R Bk 25 A M LI 2.5 3R 8 R SR A Logistic YIRS M LA S50CR
B UE REL=0.991. Logistic I ZAUA RO AR EAL , P REL=0.979 A48 2 DRI R IK A AT LT
PRI A8 5 ) 5000 R A0 A K B A

Logistic ZLEHR .y =1/1/u-+ab" )= 1/(1/13.0+0.121X0.849x)

Logistic dFL PR AR . 9 =u /[ 1+exp(a —bx) 1=12.473/[ 14+ exp(0.586—0.207x) ]



104 T IR IL K FIRCA RAF RO 2018 4

v

3 i i

B ) S % B B W R M 1 eR BB TR) DA AR AR R DG SC Rk ERE T 8 A 1 £ 2 B R A KA
R — 78 PR a0 S A3 A0 S [R) T 9T R [R) AT 0 5 38 N A 2 2 A K AR B, Tt A &
(48 £ e R e

AT AL Logistic MZIUA 5 Logistic I MIAA L. Logistic JE 2 [ I3 452 8 B BT g Hby S e 1 3]
g LI AR KO, ThE RAEC=0.991. A ST 45 SR 5 1 B AT 0 I 09 Al L Ok v A
Folr 38 77 5H FGE IR R B R AL I8 2 5 IR A

®2 K GENRZSABMSEEMEARY

PR A5 i PRI %L X4 NPIR T P A a b c d
i3S ) 0.991 900.060 0.000 4.201 0.795 —0.020
=& 0.991 583.164 0.000 4.338 0.725 —0.012 0.00E+00
Logistic 0.979 822.203 0.000 0.121 0.849
g7 0.965 500.662 0.000 4.698 0.325
X5 4L 0.947 322.597 0.000 3.845 2.744
5 0.919 204.382 0.000 5.754 0.371
24 0.867 117.675 0.000 5.995 1.043
K 0.867 117.675 0.000 1.791 0.042
EiRi 0.867 117.675 0.000 5.995 0.042
S 0.709 43.889 0.000 2.418 —1.014
13 % 0.637 31.648 0.000 11.126 —8.186
A58 ./ d 0.992 1 085.365 0.000 0.341 0.091 —0.002
=K 0.992 684.973 0.000 0.349 0.087 —0.001  —1.47E—05
Logistic 0.990 1 846.195 0.000 1.818 0.835
" 0.971 597.993 0.000 0.389 0.444
e 0.969 563.531 0.000 0.470 0.056
X %5 0.923 217.238 0.000 0.218 0.396
g4 0.913 187.957 0.000 0.536 1.061
K 0.913 187.957 0.000 —0.624 0.059
Eiki 0.913 187.957 0.000 0.536 0.059
S 0.693 40.597 0.000 0.241 —1.363
=R 0.579 24,788 0.000 1.260 —1.139
IR A2 K =K 0.991 577.010 0.000 0.294 0.051 —0.002 5.89E—05
—R 0.988 694.452 0.000 0.325 0.035 0.000
Lt 0.984 1097.454 0.000 0.352 0.028
Logistic 0.980 903.967 0.000 2.083 0.874
i 0.959 425.986 0.000 0.304 0.337
g4 0.945 311.804 0.000 0.384 1.047
RS 0.945 311.804 0.000 —0.958 0.046
R 0.945 311.804 0.000 0.384 0.046
X % 0.905 172.333 0.000 0.233 0.194
S 0.666 35.890 0.000 —0.292 —1.021

5% 0.563 23.210 0.000 0.744 —0.557




%4 A, ST S T KR R e )3 A7 105

K3 &REARMERHEMSEFREEIIEFRE LR

[EVEp¥ R? u a b RS/ mm H % 5 5/ mm PRE R R
Logistic £kl & 0.979  13.000 0.121  0.849 8.715 7.45 y=1/1/u-+ab*)
Logistic I L& 0.991 12.473 0.586  0.207 8.898 7.47 y=u/[1+ expla —bx)]

2.0 k- 0. 50 o )
L ]
e
10,0 F n v .0..;
E =000 = o'q
¢ B0 = o 5
= =
= ® o5-® o °© .
6.0 - -~ W25 ® o
— 3Rk e . ° @ kit
L s -3 O stk [m 14
L0 O s ®
= 1 1 1 1 [l 1 1 i
0 a L0 L& 20 [ 8 L0 12
/1l A% /mm
B2 Logistic MERALSHINY Logistic JRLEE IR BIR AR A Lh

SHEARKFRER A4 MESTEPERBERRNESK (0=0.37), R4 K HBEEE (b =0.028).
VI 22 SCHR 9 B X BH — 26 28 1 T30 2 K A0 00 R A RS0 X b R At ek v DA & AR [] ) f 8 HL R A
KA A R AR ST e PR T R ) %GR 20 d D LR 5 d K AR5 5 d I R BB T O | R B i
ZIFRIE L IS BT )5 15 d RE XIS 45 15 d W5 68 | M 6 |5 68 F R B8 LA 4p b e Be Bk R B
20 AN KA 6.77 mm, B A K I A JEAR, 431 S B AT 68 S 35 58 BB L 1] A0 7K I v SRV REE R AN S
BUHDRNE FRIE LA 2.

o B o) i L 2R K R Logistic 126304 5 Logistic JEZ M M VAR HE 4T T % b 45 5 B /R Logistic
A 2 P ] U3 455 7 R 405 AR Jig b R R 5 YT A ) Fe B A R Rt B B — 2 9 N A (B AR Logistic k40
BRI Logistic dE 2k a1 H 458 BUAG H (9 5100 2R 4 P s (8 SR AR 4250 8 d I ] (3R 3).

g5 s YO =R LA R R AT A i T R ) RO A K OEF R E R RE AR E 4 A K AHE
PRI 45 5 — W = YK pRBCTE S B AR rp g FH e/

R LY A R 22 40 7. (1) Logistic JEZ P R =0.991, Logistic £ #14 R*=0.979, ¥i B Logistic JE 2k
PR L5 3R L Logistic B2k LA SR B4R, (2) PSR AY 1) 5% 22 70 B /s 26 B0, Hid e 10 d 2
A /DT 10 mm B T 40045 5k 22 80K, R WU I AE 5 B8 FUI 48 22 S+ K 10 d Z e AE Kl THE K
FRUEALER 225/, WL 25 () Bk -, AE 2R 1 logistic 814 Y 5% 25 W0 (& 75 il 72 + 0.5 mm Z W, 1 Logistic
i 400 E B A~ 0l 5% 22 (88 i +0.5 mm.

TSN R A KR B B B, — ST AR AE £ B PR 1 E 5 AR K L Logistic JEZR M 4G BB 4K 4 Hh 2
W sh 4 R AR R A A A AR A — S R b AR B T2 BN A 22 SRR R R IE B T A — A,

ARIF 5 B 8] 558 2 5 33k HL X ol L 00 % B R 20 d EAT T ORI S5 40 A bR I A R B L T 4R 3
KB REARFUAEAE LR B, 10 FAS BRIR AR D A K M2 405 s 2 S0, T — 20 AT DUHT ) % 8 9 8 3547 0I5, DA
B A IR A K R A T S A T A AR

2 % X #t

[1] ®hlchl, 4, £ 20, 5 o val i L300 IR iR WL 4% 5 W 5 [0 ]l M /K ™, 2015 (4) £ 20-22.

(2] TFEE, VG, IVEE S5 A () Ho 3 305 ] 8 2 8 UL P A 2 B AR S (1. 7K 77 B 2, 2015(9) £ 540-545.

(3] A BB XL, S 2405 AR AR, 55 f LA 0 1 53 0 A R AR 0. 3 2 4 5 2013,48(1) : 8-15.

(4] BEAKIF, SR, S HG AR , A% 3 TOT S P ) e I KOG B TR 2 SR R 9 [T ] /K 2B A W 5 3, 2016, 40(6) : 1121-1126.



106 T IR IL K FIRCA RAF RO 2018 4

(5] WX B, B4R, S LT 0 £0 18 25 22 B v IR I 9E [0 ] K P B3, 2016, 35 (1) : 43-48.

(6]  Z b, TR, 0 e gt Yyl 0 F 30 A4 4 A 2 e [l 09 43 7 [0 0. 3 i D 900 K 2 2 i C B SR BF 22 0D , 2017, 45(1) 1 61-64.

(7] /N, A 00 A 0, 25 9 YN it 7 Al £ 5t 2k AR U 9t [0 ] K 2 26 2 4. 2015, 39(3) £ 638-641.

[8] Al 53R, S04 L2 ek A, S5 fififi A7 £ 1) St/ KA A [T ]. 3 2 4 7. 2013, 48(1) : 8-12.

[9]  THARIW, 275 0N , 2 a0 e ¥ 22 48 20 R e 300 A R AR A 80 5 A O L0 0. H s ARl K 2 2 3k . 2014,6(2) £ 38-41.

[10] BIFGH. BB . 28 RBE. 5. 5K B IR (Centropristis striata) 1F HE Q) I 25 & B Y 5 3 A KB [T, ol BE 2 2EJ& L 2014, 35(5) .
128-133.

[11] S5, ERS LT, %0 REMT 0 & F K5 AR KA1 A & 2F 31,2007 ,18(12) : 2875-2882.

[12] FEIL/K.NHH SPSS -l 4 Logistics MZWF 58 [T, 4 B B 2% B 2 41, 2007, 23(1) . 21-24.

Early allometric growth of the Cyprinus carpio var. haematopterus

Zhao Xiaojin'”?, Duo Tian*, Han Xiaofan®, Lii Yunfei'

(1.School of Economics and Management,Zhengzhou Technology and Business University,
Zhengzhou 451400, China; 2.College of Fisheries, Henan Normal University, Xinxiang 453007 , China;

3.School of Earth Sciences and Resources, China University of Geosciences,Beijing 100083, China)

Abstract : In this study, the early growth of the Cyprinuscarpio var. was analyzed by using regression analysis. Logistic
curve fitting model and Logistic nonlinear fitting model developed by SPSS statistical software were used to explore the growth
regularity in the carp and compare the differences between the carp.In these models,the full-length,body width and eye diame-
ter of the larvae of the Cyprinus carpio var.were chosen as explained variables; day-age was the explanatory variable. It is
found that the fitting degree of Logistic curve is relatively low,R*=0.979; and the nonlinear regression model fitting degree is
the highest,R*=0.991.In this study,according to the model, the early growth inflection point of the carp appeared in the sev-
enth day.This paper puts forward the practical significance and application of these models and the inflection point.

Keywords: Cyprinus carpio var ;early growth;character; Logistic regression
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