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135-352 #i; B A o 6 A TR E By A X E A A (Fw) & 5.4-11.8 fr/g, A T3 Fy b 3.5-9.3 fu/g,
AT EHE 4 Fywh 496-8.55 Hi/g; B A # & 5 TRK w48 Xt %58 4 (F) & 5.8-17.2 fz/mm, AT

A FL o 4.85-15.00 F1/mm, A T&F ¥4 F Y 4.35-9.03 &i/mm, FEEFEHEAEF, FL.
Fw b HHMEF £ 7(P<0.0l), kEfREAFANEELF P EANEEZR, I Fwz R
TREF;, AHESBONFRTEESNF 56K, KRELAYFHGTEMHEX, B4 F. FLARFW5 4

A FAER AR ER AN FRER, BEESENF R FWAS TATIESIMATE RN HE,

FINEREAL,
E35: 35 HhE, B RIR; KB
hESES S932  THEFIRAE A
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Tab.1 Basic information about M.albus samples

FEAREL ¥ PTHE Deep-yellow strain

HHEBEHE Buff strain FH Bt Caesious strain

AN T R T e NUMb
mber " . " o " .

M. albus from uof fifk K Ll fife K Uil fifk E K Ll

different sources samples  Anatomy Female Anatomy Female Anatomy Female
ET.EE 110 36 30 36 30 38 30
Wild
A T iﬂ, * 115 34 30 39 30 42 30
Artificial culture

2z

A L5 112 36 30 40 30 36 30

Artificial propagation

4 B AT AS RN SR KB A, HLHES Lk, e R
SUER) . T EBEEE (T IR AR, 2B AN
ey PR AR /INBE s, IR AL S8R RN B (TR R K 1
RFALLAHB)(FE 1),
1.2 FHik

W B IERT IR TSI S /KA P ARl A € 702K 5
AR R, ARIBOLIN R, PRIRE I XT
i 2 VR A5 0 DIDRLVE R R, 220 R T R B ) IR

1 AR BB 1 AR A 5 R B AR TEFR AR 2
(076 B AR | RRJE A R (i #EHLAE, 2004).
J TR B S5 RAR Z B 5L B, AR5 X
B o R 22 Fh bR B T A5 AT, 26 RS
EYS sy

1.3 HIESR

B R B =( O 5 /B R H ) x 100%;

2t %o BB 1 (F)="MMA PR bR 5

FAXS S5 3 (FL) =2 % S5 11 AR

AT BETH 7 (Fw) =28 % BE58 7 1A

B4 Excel 2007 73Afia, R SPSS17.0 #ff
HEAT B 2 7 2550 7 (One-way  ANOVA)FI RN £ )7
%3 Fr (Two-way ANOVA), P<0.05 H i # % 5F,
P<0.01 Mtk EXER, YRl EESE, H1T
Duncan £ 5 H A 50 41 10] 22 % 70 # .

2 #R

21 HEBNEEES

TR 2 0 UL, 3 i VR O i 2 AN AH ] B AR B
i () 1 TR AR B 5.84%18.77%, “F-H40y 12.14%;
SEA V2 % BE5H T (F) 2y 181729 K, V- 352 410.6 % ;
FETF R AR AR 2515 01 (FL) 2 5.8-17.2 Hi/mm,
SF-1124 10,9 Ki/mmy BT 9 AR X 25 77 (Fw)

J 5.4-11.8 Kilg, VHk 7.9 kilg, N TIHEFEEEERIE S,
MEKH 5.48%-18.01%, TF-H K 8.68%, [ kHTA: wifik
) 74%; F >k 165-589 %, V3K 326.8 #i, {[CHEFA:
R 79.6%; F M 4.85-15.0 Fi/mm, -4 8.6 Ki/mm,
g B A B BE 1Y) 78.9%; Fw A 3.5-9.3 kilg, PN
5.36 filg, AP HEERN) 67.8%. A T.%E W EEM)
PR BN 2.36%-14.51%, V14K 8.04%, {1k
Bf 1R @B 66%; F g 135-352 ki, -1k 254.6 i,
N B A MY 62%; F M 4.35-9.03 Fi/mm, -3k
7.14 Ki/mm, {UREPAE BEER) 65.5%; Fy i 4.96-8.55 Fi/g,
F¥Ih 6.33 Kilg, (N EFA: BEERY 80.1%.

22 EBEFENILR

X AN [i) She i B 1) B ) AT O 25 b . AR B
7N, SRR PR B G 1) B A B E E R GR ). F
#5035 (P<0.01), Fy 22 54 i 3% (P<0.01), Fw2
SEH I 3 (P<0.01),

X AN TR AR . A [ AR €0 B e 1Y) 58 ) A 7 0L 3R
T2, SR BN, ARSI . ARG R B EE7E
2 %t BEAH 1 (F) FIAR B0 g (F) B3 BAA B e 3% 2
5(P<0.01)( 4), M\ F 734 3R P A5 1% Fo05(2,4)=6.94,
ST LAA A5 %5 B B8 AR XS 58 ) (Fw) TC & 5200, JrHrdh
RILFE 4,

23 MEAEWNEBENSEYFIERNER

H 3 5 A, B AR d g v F SRR RS R BE
TRERBOCR , HIRE RN R R RERBOCR  H,
F S5 RE R BN AIOE, 55 D05 R R B0 O
FE AN, NTHEFREEEM AN T EFHEEN F S5k
HORRKHSG, MXRERT 0.6, M5INHEE,
AR EAC MR
24 NMEHEMNEBENSEWFIERNER

5 Fh R B S AR IR S BE Y L. Fuw 54548
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Tab.2 Biological indices and individual fecundity of M.albus from different sources
b 3/ L g H L H G B {E
Sources Indices Deep-Yellow strain  Caesious strain Buff strain Mean
PP sE FEACE Number of samples 30 30 30 30
Wild M. albus {4 & Body length (mm) 39.15+2.92 35.15+2.71 36.75£3.50 37.02+3.04
147 Body weight (g) 55.56+14.45 46.12+11.52 52.87+9.91 51.52+11.96
Y[ 5 Ovary weight (g) 7.762.56 5.42+2.25 5.89+2.67 6.36+2.49
RENE B Gonadosomatic index  0.1380+0.0126 0.1160£0.0072  0.1100+0.0116  0.1200+0.0105
24 % 56 71 F (eggs) 448.60+149.50 370.80+179.69  412.30+139.02  410.57+156.07
FAXT %58 1 Fy (eggs/g) 8.17+1.88 7.76+1.23 7.73£1.03 7.89+1.38
X E58 71 FL (eggs/mm) 11.40+2.08 10.20+2.66 11.00+1.86 10.87+2.20
ANTH:FE BEA%L Number of samples 30 30 30 30
Artificial gk K Body length (mm) 37.65+2.56 36.60+2.94 38.20+3.44 37.48+2.98
culture 1A Body weight (g) 62.36+10.77 56.30+£12.62 60.92+13.80 59.86+12.40
Ui HLH Ovary weight (g) 6.20+2.04 3.88+2.21 5.49+1.92 5.19+2.06
MENFE B Gonadosomatic index  0.1020+£0.0023 0.0768+0.0019  0.0900+0.0091  0.0900+0.0044
#5558 )1 F (eggs) 370.90+157.11 261.60+£89.73 347.80+144.43  326.77+130.42
X EHE ) Fw (eggs/g) 5.85+0.99 4.61+1.06 5.62+1.28 5.36+1.11
FXT 258 1 FL (eggs/mm) 9.70+1.77 7.09+1.67 8.97+1.54 8.59+1.66
ANT®E  HA% Number of samples 30 30 30 30
Artificial k| Body length (mm) 36.45+2.98 33.75£4.57 36.40+3.09 35.53+3.55
Propagation 147 Body weight (g) 43.53+8.71 35.49+10.30 43.20+11.17 40.74+10.06
Y1 §5i 8 Ovary weight (g) 4.34+0.98 2.70+0.61 2.71+0.95 3.25+0.85
EF$ Gonadosomatic index  0.1010+0.0122 0.0760+0.0154  0.0640+0.0132  0.0800+0.0136
2% B 5E J) F (eggs) 276.30+76.18 214.20+44.09 273.30+82.00  254.60+67.42
HIXT 58 1 Fy (eggs/g) 6.54+1.20 6.10+0.87 6.37+1.17 6.34+1.08
FAXT %58 1 FL (eggs/mm) 7.62+1.29 6.29+0.90 7.50£1.10 7.14+1.10
®3 AEREBEHEF, FMFWHREERATESH
Tab.3 One-way ANOVA for F, F, and Fy, of M.albus from different sources
R 2 S A T Fork - T g F fif WEME A
Fecundity Source of variation Sum of square freegedom Mean square F P-value F crit
F 2 [4] Between groups  365560.7000 2 182780.3000 15.3936  1.89x10°° 3.1013
2 P Within groups 1033022 87 11873.82
M3t Total 1398583 89
FL #H ] Between groups 97.4907 2 48.7454 30.9186  7.18x10°% 3.1013
#H 4 Within groups 137.1616 87 1.5766
A3t Total 234.6524 89
Fw 21 [7] Between groups 213.6711 2 106.8356 19.8143 8.11x10°® 3.1013
2f A Within groups 469.0896 87 5.3918
M3t Total 682.7607 89

VIPEAR AR R, JF e PR 56 22 B0 =1 119 R BT 31
#£ 6, HE 6 A[H, 15 1% B EKTY, (UFBE
ALK . RES FLABEBEVINACHE, Hagm
fehrS FL. FwlIMISCREUNT 0.5, HISEHER /N

25 ARFBEFEENMEEFENHNDH

B A T E AR L G E5H 1 (F)SEHAE 271.3-636.6 i,
bR S A EY 93.3%, XN 4106 iy A THE:F
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Tab.4 Two-way ANOVA for F, F_ and F\y of M.albus with different sources and body color
LYW 25 R IE 7 A ¥1o7 F1d BEE FIRAYE
Fecundity Source of variation  Sum of square  Degree of freedom  Mean square F P-value F crit
F S E Sources 36556.0700 2 18278.0300 80.2844 0.0006 6.9443
&5 Body color 11209.8500 2 5604.9240 24.6191 0.0056 6.9443
2% Error 910.6644 4 227.6661
M3t Total 48676.5800 8
Fw S E Sources 9.7404 2 4.8702 55.3154 0.0012 6.9443
&5, Body color 0.7374 2 0.3687 4.1874 0.1045 6.9443
=22 Error 0.3522 4 0.0880
M3t Total 10.8299 8
FL S E Sources 21.2138 2 10.6069 63.7881 0.0009 6.9443
1A% Body color 4.7905 2 2.3952 14.4045 0.0149 6.9443
=22 Error 0.6651 4 0.1663
M3t Total 26.6694 8
x5 ARARBEEEALAWNEENF)SHBSEWFERNLER
Tab.5 The relationship between the biological indices and F of M.albus from different sources
Sk VE Sources AR RR Indices 0] 9 PR % Regression function X R R
B A= 3 fife &K L (mm) F =2.239L2 — 130.02L + 2125.9 R® = 0.8018
Wild M. albus R W (g) F = 3.7055W"18%8 R?=0.7312
YR LT W (9) F = 131.75W3807 R? = 0.4618
MAZREM (%) F = 22916M? — 4417.5M + 591.89 R?=0.1172
AT KL (mm) F = 0.0002L.39%7 R? = 0.6162
Artificial culture &= W (g) F = 0.3932W"63%3 R® = 0.6648
P ELE W, (9) F =-3.0595 W + 71.013 W, + 48.684 R® = 0.2829
WEAERB M (%) F = —37908M? + 8322.3M — 86.417 R? = 0.1485
AT EH R4 L (mm) F = 0.5068L% — 25.534L + 514.32 R? = 0.5351
Artificial propagation 1T W (Q) F = —0.1073W? + 13.254W — 98.293 R? = 0.6632
UL E W (9) F =2.9677 W2 —0.2545 W,, + 219.24 R®=0.3118
AR EM (%) F = 26464M? — 4255.7M + 408.27 R? = 0.2568

HEEE PR 234.6-517.3 K, LA
hy 326.7 #i; N T F wibsE e 206.3-314.8 Fi,
AR 83.3%, P14k 254.6 Ki(I 1a).

ETEE,\,;./%MEXUL%??EJJ(FL)%tF‘E 7.69-15.23%i/cm,
R SV 93.3%, Tk 10.89 Kilem; A THEFR
B 1$$HXT%EJJ(FL)%EPE 6.5-13.3 ki/cm, fifE
By 93.3%, V4K 8.6 kifem; A TEH wiiE
12|S$EXT%%EJ'J(F Y TE 6.64-8.97 Ki/cm ], fikE
i ALY 83.3%, “F-H42h 7.14 Kilem(El 1b).

P A AN AR 2551 ) (Fw) B H 7 6.47-9.68 Fi/g,
di AT 93.3%, “F-H40k 7.89 hilg; N TGS w ik
ARFNT B S (FW)EE T TE 4.37-4.27 kilg Z[a], &
FEALEEL R 90.0%, “F-340k 5.36 hilg; N T. %7 #fkiE
ARAAXT B FE ) (Fw)4E 1 7E 5.5-7.29 fi/g Z [H], HAE

L 90%, S
Hi ke

B 86.7%, -3k 6.33 ki/g (& 1c).
3 itig
31 EHENMEEAS5HRENXER

HHJ %TAI?EE@%,nIE%E?J\I%E
TAFRBEEE, TR AR P B A B . AHETESE
TS R R G, B AR d e A SE08 ) ZA T N TR 57
A BEE . (R, T 4R A B AR BB A H R S
ZEANTE , MELLIR B[R] AL 77 00, A T i Al SR A 5
HREEROR A rh e 5 7 AT, Ml M R ik
BB AR BEE ORI, AR e TN LR SR
BBELE N TEA

ABFFAE AR T 5 sy, AR 12
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Tab.6 The relationship between biological indices and F, Fy, of M.albus from different sources
KU AHXT E5E HWRE e bR EYERE P
Sources Relative fecundity Indices Regression function R?
A i K L (mm) F_ = 0.0446L%2 — 2.6488L + 47.214 R? = 0.6547
Wild M. albus c AT W (g) F. = 0.428\\P-8188 R? = 0.6128
t GUEE Wy (0) FL = —0.0375W3 + 1.2158W, + 4.8979 R? = 0.3638
AR ELM (%) F_ = 518.46M? — 108.81M + 16.062 R? = 0.1005
K L (mm) Fw = 0.021L% — 1.3431L + 28.528 R? = 0.2465
. R W (g) Fw = —0.0011W? + 0.1402W + 3.6484 R? = 0.0739
W IR EL T W, (9) Fw = —0.0125W + 0.3035W, + 6.5404 R? = 0.0452
AR M (%) Fw = 128.63M? — 26.722M + 9.1399 R? = 0.0233
NT 8% &K L (mm) F_ = 0.0002L.%%%7 R? = 0.4745
Artificial culture R W (g) FL = 0.0391W-3124 R? = 0.5870
F
- G W, (0) FL = —0.0882W3 + 1.7928W, + 1.9051 R? = 0.2683
BEAREM (%) F_ = -897.34M? + 198.69M — 1.325 R’ =0.1621
& L (mm) Fw = 0.005L.1-9%8 R? = 0.3261
ATE W (g) Fw = 0.3932W/°6343 R? = 0.2301
FW ¢ 2
JRELEH W, (g) Fw = —0.0596W3 + 0.9074W, + 2.4127 R? =0.1188
AR ELM (%) Fw = —381.47M? + 84.34M + 1.1518 R?=0.1223
ANTEH K L (mm) F_ = 0.0166L% — 1.087L + 24.503 R? = 0.1017
Artificial propagation c AT W (g) FL = 2.2413W03112 R? = 0.1939
- g HLE Wy (g) F_ = 0.0505W2 — 0.022W, + 6.5939 R? =0.1838
AR ELM (%) FL = 490.22M? — 72.373M + 9.4652 R? = 0.2592
K L (mm) Fw=—=3.7772In(L) + 19.797 R? = 0.2229
. 1A W (g) Fw = —0.0019W? + 0.1161W + 4.9958 R? =0.1944
W IR EL T W, (9) Fw = 0.091WZ — 0.6437W,, + 7.3167 R? = 0.0428
AR M (%) Fw = 215.86M? — 24.121M + 6.7366 R? = 0.1859
0.008 - 0.40 b
2 0.007F . > 0.35)
£ 0.006 — Eﬁ%ﬁ% E‘;Aﬁf”’r"s seation B 030F — B 8% Wild M.albus
g 0.0051 _ T ég o ,f“_ 11’ ‘1’p galon. & g 951 — ATH% Artificial propagation
0,004} riificial culture 020} — AT Artificial culture
& 0003} gj 0.15}
0.002} 0.10}-
0.001} 0.05f
0000 1 1 1 1 ]
0 200 400 600 800 1000 °-00 5 10 15 20
WL EENF X S IIF,
Absolute fecundity (F) of M.albus/eggs Relative fecundity to length (F,) of M.albus/eggs-mm™
ool © — A 28 Wild M.albus
2 035 — AT#5F Artificial propagation
§ 030+ — NI Artificial culture
g 025
= 020
# 015}
X o010}
0.05}
0.00 1 1 1 1 A ]
0 2 4 6 8 10 12 14

TEEAIXT E 1 Fy

Relative fecundity to weight (F) of M.albus/eggs-g™*

A 1

NGE S/ =N W=

Fig.1 Distribution of F, F_ and Fy of M. albus from different sources
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B PAE: RIA) R 5 # % (Monopter us albus) 258 J) 1 L35 45 Hr 89

) 3 I B s 2 A T PR, X 5 Liem(1963) 4 X S 46
SR LN g SE 3 4F B AR S A — 2, S
255 (2005) BIF 7 1) B2 B4 THE T I 8 0 s 25 3 A ) 2 e Pt
A BANTEFEEEAEEIE . S FEE
PN, BB, M EEIRIE 45 5 B 1 C R 1)
PR RRTE , RE R Z5E 1359 B35 152,
WORAEZ N, N TR B A 58 B[] 35 2 1
B, (R ENAS B A= TN T 15 35 0 6 S i il HL 24
Jiw 55 1 A

32 EEBENMMEENEFREHNXE

T A A R A o B i BB ) Oy 22 AT s SR B, R
0 XoF ¥ B 2 X6} B ) A A 35 25 5 (P< 0.01), BB
Y Xt B F13k 448.6 ki, LT BE6E AT B BELE 4 1
H 21%7F01 8.8%, HAHX 51 ) Fyw. FL U B & THE
B il R B BERE o A% & B 4 (2004) Filds 1K 8 45 (2009)
IR SE 48 A UE S T B B A A1) B0 ) e o (HJE:, 7
HAR B, B EER R A/, H R B R TR A
SR AL AN LA TE BB A, IR B2 ¥ R 1 A
FRBEIE O 25 S R AR BRI 3 R M /D, A Rt
— T .

33 EENMMEENSEMFEROXE

AT T3 AT LA HEBEAS [ R R 0 A [] Bsf
[A]— 2 b 1Y 2258 )y (B 44 Bk, 1995) . 5 Y2k (Misgurnus
anguillicaudatus) (fifi sk A5 55, 2012) . if3fi% (Muraenesox
cinereus) (%% FHESE, 2007) , 7 ff1 (Trichiurus japonicus)
(V& #2845 2004) Fil fifi 71 (Silurus asotus) (S 1 46 % ,
2008)~F e PRt ZRAH L, WEEMAZIE S FL Fy Al F
WIS AAR, AR T f Y SEE ARG AN [m] 130 ] B A 17 55
B SR AU [ T 388 3 1 1 23 R Ve 3 R K A0 1 Y
R E R AELET, RIEFNEL:, 5 FEE
(2008) " Fil 7 X )y 2 (2000) Hff 73 1) #% i A~ 1A B 7tk g A
b, ABFIRASAR T, J1 /N, AT RE i T80 XL
T SRASE ] A0 e AN [ 3 A o

ESTECIHE 2R CE S C/SANE S N
FE ST S5 AR AR O R , SR R, BEE LX)
I F 5K REMGER S H, F 5K
FERLA R Ik 20X, 5 E S AELA R By
FRBOCR . TELUERIBIE R, T2 (2008) it )
£5(2009) 145 31| iy B BA ) SRR . RE R IEMDE,
EARMGREE R —5, (ARG 0 B FE ) i R e A
A AR, 3K AT BE AR AN (7] A 5 PAAE 2 57 6 A o

V% 4 HL2E (2004) TE AT 9T AR i
RIZE

34 EENMMEENSHFRARIPURATIEENXER

Pa AT 5T T F& 1) B 47D HOARE R 068 7 B 11 37 S ke
ATEOLRE , T [ BUBEEF A SO SR /L, MR IR
HURS /NRLAR TR o R T B BEPR O AR B, Tz
TR B B O, A S IREE 075 QL RIS ™ B 4 1 1
W, B BBE R IR AIR SRR o A B FF A ]
Ey oA el W VAR St E T e e v
A BRI I LR OR3P DX, I SR HE T B v AR LT
ST

YT DI AR GEIPUES

2 % X M

e, T, RERI, 55 2 R B stk | AR SRR 2 )
PRI AT, KA S245E, 2014, 35(1): 77-80

T, kbR, disefh. AR R AL ) LTS, Wk
felv B2, 2008, 47(5): 571-572

SRR, kA, R4, S 2 MEEARERE ST, HR
Ll Keef24Rk, 2008, 43(1): 67-70

XIRE, EAER, Aa7, 55, PR E R 5 6 A Y o R 2] 1.
JK7 R, 2006, 25(6): 287-290

ZEHIE O, ERPAH, 45 5 FhOREIR @SS RAPD A4
oM. B KRR (FERHIR), 2011, 35(1): 90-94

AR, 5, BLER, 5. 3 AR EEEA TR LA,
TR AR, 2009, 2(4): 133-135

ke, R, TRaedE, 4. BRBHMIHL X = FhOR A A @ B it
e A KA Fede. TEFE/K =R, 2004(4): 24-25, 27

S THR, WP, A R R R M e B
FEIUIR B 5. HETE T2 B iR (A R RHE ), 2014,
23(3): 80-87

WRJ5, B0, SRRt 3 FRASIE) M (0 B AR B i) LK.
KIT KRR (A SRR =) 4 46, 2009, 6(3): 33-34, 38

BEEER, VT30, A, A% AR A S PR 750 o5 7 B 2R A2 0
TU 113y, 2014, 33(5): 741-745

HHEZE, Ak, T, 5. ZBoEnT Fll o i B8 A Y e itk
PRI, LRl R 2=2:4]R, 2005, 32(4): 74-78

BOHE, FKZR, BIFik, & VAR 1 S A WS Te b
BSR4 HT. MR, 2007, 29(2): 134-139
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The Comparison of Individual Fecundity of Monopterus albus
from Different Sources

DUAN Guoging, JANG He", HU Wang, PAN Tingshuang, HU Yuting, LING Jun
(Fisheries Research Institute of Anhui Academy of Agricultural Sciences, Hefel  230031)

Abstract Monopterus albus were widely distributed in the freshwater in China except for the
Northwest and Southwest Plateau. M. albus were artificially propagated and cultured in the middle and
lower reaches of the Yangtze River. Currently the sources of parents of include the wild, the artificia
culture, and artificial propagation. In this study we compared the fecundity of M. albus from different
sources, and investigated their distribution, variation, and biological indexes of individual fecundity. We
found that the absolute fecundities (F) of wild female, artificial cultured female and artificially propagated
female were 181-729 eggs, 165-589 eggs, and 135-352 eggs respectively. The individual relative
fecundities to weight (Fw) of the three groups were 5.4-11.8 eggs/g, 3.5-9.3 eggs/g, and 4.96-8.55 eggs/g
respectively. As for the individual relative fecundities to length (F,), the values were 5.8-17.2 eggs/mm,
4.85-15.00 eggsmm, and 4.35-9.03 eggs/mm respectively. There were highly significant differences in
Fwand F_ (P<0.01) between the three groups. Moreover, there were significant differencesin F and F,
but not Fy, between individuals with both different sources and body colors. F of all subjects and F, of
the wild subjects were strongly correlated to the body weight and length. F, F and Fyy of wild female M.
albus were al higher than those of the artificial cultured and artificial propagated M. albus, and the former
exhibited obvious advantage in fecundity. Our study will provide important guidance for the population
construction and refined breeding of M. albus.

Key words Monopterus albus; Fecundity; Sources; Body color
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