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8 IR SPSS #44 Logistic ML LA Logistic IELRM:AUA TN Asymptotic ¥k [E] 15 3 FielS 0 xof 07 405 33
AR IERHITIIIY. 85 R KW Logistic BRI BRI (R =0.885) ; XMW H FHAEUBAEREH (R =
0.982) . {R{EHEETE B MR A KBSV EAERE S A. U R4 K 5H— a4 KB, BHEF
B &M A R, BT 7 SR A KSR A Y B, I E R R A AR R AP REER
2H.

SCEEIR) LD B K T SARIE s IR M E

5 H B 15965,117 X RkFRERD: A

{EL 7 8 ( Carassius auratus in Qihe river) J& #27% H ( Cypriniformes ) , ##%} ( Cyprinidae ) , #J& ( Carassius Ja-
rocki) , 7= FERAC AN , PR LTI, RITRE R WA R AR. He 5% 8Am, ien 2 e R,
HRIEN, B EREEARTEMN 2 65, NgRr - WEea”  KHAKEER, AF LW RA=GiEaR H
BRI R 2o MHEERIE R B 7 UL BT A T L i 70 4R, BREIBI R T R B R, HE LR
B ASCHENTE R A K A BERBTHIT, IR K R B, DR R 4
KRB WERTOR.

1 #sRER*E

SC R R B TR 4 B B UL D IR 3 , 7RI B T R 2K 7 B K = SR A 2 N TR UL, i
H. TEaEEES T E ST EME LA HENER. TSN AT R, FEMr AT HTHnaEE
- EE AT TR R R 4 1, TEAERR 9: 1; AAMEE RS LETEIN B O RS B LTS
B R — D) A SR TSR T B A KK = SR AT R A A28, B2 1 m, KR 1 m. FREEH
B REK 172, ARIEFER. R (E R RARAFD™) . S8R AF MK 5 mm BSEE
BORE, HBRIREN 5 ~6 K, HAEERKAE 20 mm A B EBRAE 1.5 mm BRI, HBIEAE TS
H. BB E RN 2013 45 HE 12 A.

KRBT R 1 ANEEKMHREIUR 3 BAEGNE, 8 MEREENE 3 K, BOLSE. 8N
25 8. MIEHRITRE R RS KEHE 0. 01 mm. AREFESK KREAMER. B IRE, BIRNE b
SCHEE ML SE K.

#E$% Logistic I Asymptotic IELRIEAI A AR FH AR, &K ARAEE S FI N EER.
a,b,c HFEESH. FIPSE REL R EAER MZRIE PE 45 HbRE , AR4E FISBERDR B4 K A B s ™.

R SPSS 22. 0 GEIHR A HATHIA ST IR LA FIAER LA

W% B 8 :2016-05-04 ; & [B] B #§ :2016-10-10.
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2 &5 R

HEE R KBS EMRELTH R 1. — A2 K IYEH(8.70 £0.08) mm. £iF 25 FMAEK,
2K IGEK(66.40 £2.70) mm. 3 MESEBSABHXRBERMEXR. USHETEMSLEMHAITER

2.
1 HANRHERFXERGHERESIT mm
2K Ly R
) 295 = = -
WH  hEE Yl WE R TH WEH R i
2 8.70 0.08 8.60 - 8. 84 1.35 0.01 1.33-1.36 1.75 0.12 1.57 -1.80
5 31.07 1.81 29.57 -33.53 7.08 0.53 6.39-7.49 8.40 0.70 7.8-9.35
10 53.56 217 51.54-56.31 9.99 0.79 9.16-10.94 15.60 0.87  14.60 —16.70
15 59. 82 2.05 58.24 -62.55 10.71 0.35 10.35 -11.18 17.90 0.56 17.44 -18. 62
20 65.19 233 $9.77-67.48 11.38 0.82 10.41-11.38 197 0.73  18.8-20.85
25 66. 44 2.70 64,07 -68.84  12.10 0.71 10.94 -12.85 21.14 2.08 18. 36 —22.90
F2 R UAEMEESHRNHEHSERTCENSH
HZER B F dfl df2 14 k-2 a b ¢
£K =0 0. 985 466. 388 3 21 0. 000 -4.740 10. 362 -0.555 0. 010
ST 0.966 644. 151 1 23 0.000 2.026 21.323
) ¢ 0.956 237.044 2 22 0.000 5.525 6.042 -0.147
-4 0.911 234.250 1 23 0.000 10.246 0.649
Logistic 0.885 176. 841 1 23 0. 000 0.048 0.828
SH 0. 867 149.910 1 23 0. 000 4.222 ~2.557
B8 0.717 58.141 1 23 0. 000 62.876 -75.868
5 0.612 36.340 1 23 0. 000 20.321 1.064
K 0.612 36.340 1 23 0. 000 3.012 0.062
B 0.612 36.340 1 23 0.000 20.321 0.062
.5 = 0.962 177.011 3 21 0.000 -0.876 1.852 -0.103 0.002
ST 0.951 450. 085 1 23 0. 000 0.216 3.798
) ¢ 0.917 121.433 2 22 0.000 1.335 0.952 -0.021
=4 0.879 166.526 1 23 0. 000 1.640 0.682
Logistic 0. 850 130.417 1 23 0.000 0.332 0.821
SH 0.848 128. 683 1 23 0. 000 2.493 -2.718
B1% 0.720 59.287 1 23 0.000 11.084 -13.405
& 0.595 33.857 1 23 0.000 3.518 1.065
i 5.3 0.595 33.857 1 23 0.000 1.258 0.063
B 0.595 33.857 1 23 0. 000 3.518 0.063
e =K 0.974 264.520 3 21 0.000 ~1.252 1.307 ~0.068 0.001
bOE 0.944 387.647 1 23 0. 000 -0.353 2.699
/¢ 0.941 175. 649 2 22 0.000 0.102 0.756 -0.018
- 0.877 163.371 1 23 0.000 0.795 0.795
SE{ 0.823 107. 146 1 23 0.000 2.095 -3.125
Logistic 0.815 101. 094 1 23 0.000 0.464 0.847
B %% 0.699 53.345 1 23 0. 000 7.354 -9.418
BE 0.587 32.654 1 23 0. 000 1.949 1.075
K 0.587 32.654 1 23 0.000 0. 667 0.073
B 0.587 32.654 1 23 0. 000 1.949 0.073

SPSS fy 10 LR IR B4 0 3 N H. F— A ET @I 3 MR, 7 Bl R =R R E I EeR R
R RPIAHA. R KT 0.95.3 IILAMATE 3 MESERMBIARE PR REMAEAL R |
BK. 2 F B 3 MR, A B R R R Logistic sEUAI S BIBRAL, B BRHE, R #AT 0.80. F
TH 4 MERDYE =4, 4 PR B A A KRS, R EH/NT 0. 80, A RCR X 2.
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(y) FIRE (x) =R R HEIN SRR .y = —4. 740 +10. 362x - 0. 5555 +0. 0102,

AT HBAR RS BER, RASE AP Logistic |37 5IEL M F T HREHFTXT .

B2 3 WA, 3 MAERKBRMIE BB LR, ¥ Asymptotic #7314 B R B (R* =0.982) , Lo-
gistic FIZR A SRR (R® =0. 885) . AREINA B M BEFARITE A AR. 8RR BRI Ew#
PA 5 Logistic IR S BERIFEH BT, 5 Logistic IR AHFRKRER.

#£3 SRS HEKHENSHNIBY

LB G TR R? a b c PREK/ mm HRAR/ A Rk
Logistic fi%k 0.885  72.000  0.048 0.828 36.0 6.56 y=1/(1/a+b * (c*z))
Logistic 3431 0.969  64.407  1.934 0.384 32.2 4.97 y=a/(1 +exp(b-c*x))
Asymptotic JE2R 4 0.982  68.800 -74.783 -0.157 34.4 4.95 y=a+b*ep(cxx)

T EM LA FIRB LG BR , 20 X Logistic HiZk10l5 A1 Asymptotic #7116 B MR B 42 IR
. SR AWM | Logistic BRI FAFLRMESTALIG = E LB ILE 1(£). SRYPERKT 15 FAlknt, M
AMERI N BIIRCR B AHGE , /DT 15 FRE, WP MEE BN 22 R 80K, FR AR S ~ 10 . BAR Logis-
tic HZRIU A FREBIR, Asymptotic #iFEIIERRE. I MERIZRZ LB ILE 1(A). ARBH, 2K/ T
60 mm W MREY KRR ZEK. BlE EARS Ml o 118 R ZE BIMEHHIFE +5 mm Z A, T Logistic B
SAla WRZFMERDL £ 10 mm.
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FEARBERETH B AN —SEEHRESHRARENIEREER, 20 T —BHEE, AR
HEETFIA7ENG , AT B AR K B P B SURYERHERIE B T3 — 1.

AR 3 B AR AR A7 R B 2 K AT IE , H R BRI RIS BOR. 4551
7RRH SPSS ) Logistic ML A P g R/ (R® = 0. 885) 3 R AR R HE 1715y B BUR B dF (R =
0.982) . B A F A — LRl H BB T T MR . SR R AR BRI A R ERE AR
FHIRE Z%, TR AR, SCBR TR R R

ARLRAE T HE E SR EA BT GO X RS 5 LA (R 3). X— A KERER. AR Logistic
SRR B R A RAE 6.5 R ZEA, AR B Z R K. B E KRB mONEE 5 BN GE, BN 2 f
RS MR BN T Logistic HZIIGHR. TR G230 HILFHEARKRE , AT E , latfF
I AER, 4 KR 7 WA K GRS A AR AERRYSRTIE, AHEL K EKEN
BT HABNBAEAR. A VORHOE R EMA R KRR 4.8 ~5.5 £, T RE S PHTE &K R SEAAR I8 5E
REARN .10 FZE 3 MESERIEKRY B, IR —MNEURIKT, X R4 a2 4
LEMYBRET M, BAENTERE AR A K. PR R B 5% m 6] — R B R e Rtk K. 3
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KL 2EHRR, LB USSR YN £, RS Uty £,

PRAKEPERBEANFTERE. 0, AL RIS FEERE" Logistic HIEM AT . AR T
EUSEAR. X EER 3 MR eREHT W, SR BR IR e B SR EA U B RIS

RAFERERHY EENEZ —-ERBEMHSHY . AHERE R RS K BRE R LS,
XA LR AT B AR AT B TRR. RERR 1y =a + be” WIHBEHK R K10 >0, 5<0, c <O XE
WM SR LIARYE SPSS HiZk S Logistic TGS RMBECRERM . o =72 (AR 2K A
KK L) ,b=-0.05,c= -0.8.

FICEXT A ERERZEHR, B ERRAHBRESEE RS, ST HRENA
R RN BRUEA B HMEI A KER. FTERIEA KE SR RME KRR, il E 2
SREHSAKETRER XK. AR EREEPRRER SR TAMERFWHFRARNEREE
BAWE W AERBEN BERFNERESETNRERTA X, €5 B SHRIES JBEFE, U
BN EZREEHIKARIRE. KA 3 MR R SL a0 R A R iR AT UG, Horb AR R it [ A A
LA ERR R =0.982, BA W B A SCRAME. RIEZAEEITHE W 3 R I 058 5 . AB5T T i 4y
WHEM SEEMBTRAFRAERSH.
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Nonlinear regression analysis on early growth pattern of Carassius auratus in Qihe River

Duo Tian, Wang Fengchan, Zhao Xiaojin

(College of Fisheries, Henan Normal University , Xinxiang 453007 , China)

Abstract ; In order to study early growth pattern of Carassius auratus in Qihe River, 3 regression models ( Logistic curve fitting,
Logistic nonlinear regression and Asymptotic regression) were derived from the morphometric measurements. SPSS ( Version 22. 0) was
used for statistical analysis. The results showed that 3 growth models could all well-fit the early growth of Carassius auratus in Qihe Riv-
err (R* >0.88), while the nonlinear asymptotic regression had the best effects on fitting (R* =0.982). According to this model, the
turning point of the early growth was about 5 weeks. The early growth of Carassius auratus in Qihe River has some similar growth pat-
terns when compared with many of some other fishes, while it also has its own unique ones. This paper explored the biological significa-
tion of early growth of Carassius auratus in Qihe River and provided theoretical parameters for scientifically cultural, aquaculture and

resource protection.

Keywords : Carassius auratus in Qihe River; morphometric character; early growth; nonlinear regression



