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REREMRXEMEENIS (EHEORREFEDEKMEREE
EAEDIN: DA

Eu o U xRz FEa@' ras kek' T8 asw’
(L BVLHT K= R ARHE T o, 1T 433100; 2. VLT EROK =R T -AVE R, HEIT 433100, 3. AL 0T KEERH KR ER A
], JEA 100081; 4. HerbRly A 2K = 21 B, ARl B K AE W28 7 2 05 S o, Mo e 7R

WAk TRESLER =, N 430070; 5. BT Gl & e A R A 7], 2 430331)

WE: N TR R IR INAS [R50 5 5 B (COS) Xt 4238 3 B B 1 5 (Tachysurus fulvidraco @x Tachysurus
vachelli ) EKAERE S FERE A ARRE R R NLRE 2, 358 - 440, SRS 0E A 0T E /0 A LA0. 40, 801120 mg/
kg BBk, Jiised. 45 R EIR: 120 mg/kg 445 E F KR (SGR) &2 TR R AL, 1k R K (FCR) &% I
T3 R ZH(P<0.05); BEFE ZEMEFI R K, B AR (PER) AL 5FCRM R . AR, £ 85 R L 0%
v IR AF W F R (P P<0.05); bk EL 20 e £ 2 (L TR) BE 58 TM 771 2 1 K7 52 25 7111 (P<0.05), 7151480 mg/
kgJa TR EFRZE (P>0.05); mr 7B R IR0 2H (801120 mg/kg) A 1 BEE 71 AgM/K - i 35 v TG 57 24140 mg/kg) Fl
XTREZH (P<0.05). AT 45 SRR TR 4500 T, TR R s 52 SE0E e W35 R T Ao g s i s L 1 5 AR KOl
BRAR DL 2R, (38 1 4 2 M i B Ak EL A R A, T R e (A S 28 /KT, 2 LU 28057 B 80— 120 mgkg o

REEIA: FOTENE, RSO, AR RKVERE AR SRR

FE S : $965.1 RRARIRAD: A
JUT TRAFAE T T RS 0B B8 B — L4 B 1 41

P BE b S R A SRR AR B, SR 2 B4k, T
(7% BE W (chitosan) o FEIRWEZERAR . Wy HL I A ER
BEffE, T 1l 5% 3 BE (chitosan oligosaccharide, COS),
WA <20, P4 T 8<3900 Da'”'. 52 ZHH K
JUT 508 (RBFRENE. FERB-(1-4)-2-8HE-2-
it 8- D- 1 2 0%, A& B AT BT AT ME — R 1 R B 2
S w B SRS, R TR, Ak,
ThaeiE v e TR B . R R s Y/
W, AMLE 28 A JCTh BE, I RS Z6 I WA 24 21K BT
B, O, HRRSESESS E, AR ER, 7R
Redif BRI S2 R, IR . Pik. Bt
SAAERY ., IR, FE SRR e, AN DR
A WOC R FE v T R (> 16 g/kg), LS T 9% 58
e, RETRE O AEEERAR —1 &
i 22 A n) I ) R 9 7 B P e T R ) 4 R
=, 20104 Al G 22 Rk A 1435, 1759, 22925

ks B HA: 2019-09-19; 1817 HH#A: 2020-02-16

X EHS: 1000-3207(2020)04-0707-10

N, BEALK RIS 2534 R (THRRE SE574), Ferb it
W TH R R24 8 (THRERE L4141 . IR JLEESK, B
TN NI &< DU S v N DR AV IR Ay £ S
i, ARk i 2, R 2 R T R AR
AR RIR R

i (Yellow catfish, Tachysurus fulvidraco)
JE 5T H (Siluriformes). #F}(Bagridae). L JE
(Tachysurus), 7& T R IGHH B Pl . 52 00F BE
s RK BRI AR —, P EN20144E 1)
33.4x10" ket Z20184F£151.0x10” kg, 7EF[F % K
FaE PR R W A KA
WE L HE T ASRHAE, FEAH AR IR AT, RS T
MR A 30 o Xt A SR R A LA
Fis 22 5, FRERHIEA B ORE & H A5 F 0
e DL e B 3 (YY) N SUA AR e A i B 39 £
DL 38 3 g N BEA . T IR S A (Tachysurus
vachelli) N A F= 1) 24 A8 B 0 <101 5 (B
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O ILIREFAS, TR HHl, 2858 i3
PL157°(20194 4 [ /K7 JEURR AT R e 3 &% B3 2 i
SE BT A BRI A BE 55 L AR R R
MHES TS, R HRFEH K.

AR, PO TR ZOR IR, FRIE A
EK, AR RO SN, BRI, TR R Z A A A
KHFZ RAM L AEE S PUR I ESR HE ™

CAM TSR, 7R K, R
— AR AR AT L (A SR S A R A B
BT R BN, 1R BT FEARIE . AR,
LA E SRR SR G EENLRERZ R OB 7T, 2 Bk
AR SRR o 2, X B SR S 1 G, UL ek
20 O S (R RS T B R . ASHIE S LR VR A P
ISR SRR <AL 5 AR R RE . k)
A e S AR R S B 2, LUy S 3
T RETE A TN R 3R pt PR I A, JF SR G
FW R TR

1 #RERZE

1.1 REE

TRIG Y EETER 12009 7 IS Bk 25 4458 ¥ 451
i, R 3R AR UL R R A TR A F (51 R
DUHVEE X))o A BE L7 A4 #.33—40 g fi 5
MER0EME R . ANHT M. KR4I
M2, EAE S A 2R AR E, B5iR%Mm
SRR E YE 1200 ) PE EL T . Bk i
WFHET1RABR N m’ R4, M35 R, %
12 FBEHL /AL 4RI, A3 ER . R
56 # M0 e N XA B 7% 7 d (] 77 B 1) 45 L Al )
Bhyo IR UG HYW E B A AR AR KRR, R AR
P LA B SR PR RS I e S P L, WU A . (36.46+
0.59) g, 7KK:(12.99+0.10) cm, T 1.04(3: Q),
AR ZE(21.2143.02)%, S A Z R AR,
1.2 RIEER

I8 AR R b B RHR 70 FEDEHE PR 2 = 3T )
. FabiEREL T Wk 1. FESERE(COS, F'A
10%) i8I BE i T 2 a8, K2 5 B it B Tt
+ )5, METRET .
1.3 ¥4

I BE4H, 72 SEHE(10%) 7 0 & 43 5l 0 (C4,
HFHEAL) . 400 mg/kg(T14, A RG7 240 mg/kg)
800 mg/kg(T24, A X57 &880 mg/kg). 1200 mg/
kg(T34H., H %55 #120 mg/kg). FHINMIF, M
My BRI . K5 H56d.

FCEENE (LR N 10%) 3k B v ERF B E
YIELHE S RT, B BRI =95%, BA E2—S8, /T

=1 NGRS RERES (T RER)
Tab. 1 Ingredients and chemical analysis of the basal diets (air-
dried basis)

L/ A5
F & Content LS R

Ji EHngredient Chemical  Percentage
(gke) composition (%)
&N (H AR ;
Peruvian fishmeal 180 & FACP 42.13
% 7= 4. ¥ Domestic %0
fish meal
¥ PI# Pork powder 80 HHARNTEE 9.48
IMEREE K Spray-
dried animal blood 20
cells
E*ﬂ% Soybean meal 220 AR Lys )82
[ 4k K & Extruded %0
soybean
FAE AW Com =T
gluten meal 60 HAMMet 0.97
3 Fish oil 10
=l Soybean oil 30 B Tpho 1.52
/NFZ Wheat meal 180
YKy Wheat middling Ky
meal 24 Moisture 9.65
IR A
Monocalcium 15
phosphate
SN
(60%)Choline chloride 3 K 7rAsh 1098
(60%)
TR ARl Premix* 10
HiE R (98%) Lysine 3 M fEkeal/kg  4529.05
% [ Methionine 1.5
MR BERA%) )
Lutein (Uranidin 4%)
AT (EQ+BHA)
Antioxidant 0.3
(EQ+BHA)
1T #iNaCl 1.2
41l Total (kg) 1 000

i IR R TUREL T B PR R, BOOTn R 4EA
F(kgTREH: VA 2500000 1U; VD; 50000 1U; VE 6700 1U;
VB, 1.5 g; VB, 5 g; VBy 7 g; 220 g; iZRE515 g, K01 g;
MHER0.4 g; JULEE20 g; VB, 0.01 g; VK, 2 g; VCIR30 g; W43k
(g/kgTURED: 2.5; #k64; #R13; #£19; 10.021; #H0.07; 4
0.016; £:96; £70.05

Note: Vitamin (IU or g/kg premix): retinyl acetate, 2500000
IU; cholecalciferol, 50000 IU; all-rac-a-tocopherol, 6700 IU;
thiamine, 1.5 g; riboflavin, 5; pyridoxine hydrochloride, 7;
nicotinic acid, 20; D-ca pantothenate, 15; biotin, 0.1; folic acid,
0.4; inositol, 20; cyanocobalamin 0.01; menadione, 2, ascorbate
phosphate 30. Mineral (g/kg premix): Cu 2.5, Fe 64, Mn 13, Zn
19,10.021, Se 0.07, Co 0.016, Mg 96, K 0.05

<2000 Da, HA N2 2P K -
14 AFEE

A6 T8 b B P YR b R R A R A | T R .
(B R i8I = ) A L SN (VA w18 VI E '
TENLE 55—, BFL1 cmo. #BIR2.2 m, b AR
13340 m’(2077), M8 30 A UHEE 0.9 W/ m” (0.6 kW/
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H7). NH3-N. NO, . H,S%7 KM 1K, DO KK
HE, 528060 WIEK#E26—32°C, NH;-
N<0.3 mg/L, NO; <0.05 mg/L, H,S<0.02 mg/L,
pH 7.6—8.8, DO>3.8 mg/L. & H2/KME, 06:30 1%
18:30, BLAHALFFJH, W51 it b o 3 R4 T S 84
B, TEaExF WA 3, DLB7 i ge ik 5] it I o
WS, BORBRWERUME. RERITEHX
T,

IS S5 AT S, BEPATHCS R (FH T bk R 40 i
AT, FH150 mg/L MS-222 7 UK, fifg T
VE S FE A 1 556 2R (PHA-P) (& AR 32 AR BB A TR
INF 438 T]). PHA-PHJeager siiiAfiR 224 pg/
mL, Fl & N8 ng/gf R E, 35 5 F 4L 44l 1 6 A
bR, R AR o 3d 5 H TR R 2 U0 S
15 HmRE

FES6dTRFESE R G, 254r24h, MS-222757(100 mg/
LRI, U pr A A b il5e A K (BL) . AE(BW),
FIWrPE R, I ZOR B, IRt NS

€ A K 2 (Specific growth rate, SGR, %/d)=100x
(In W—In Wy)/t;

1A # A 7 ZF0(Coefficient of variation, CV,
%)=100x(SDy/W))

£ H Ji R (Protein efficiency rate, PER)=(> W
2o Wp

THEL R 2(Feed conversion ratio, FCR)=Wy/(3. W
2Wo)

FIEL % B (Condition factor, CF, g/m’)=100x W,/
L3
1735 # (Survival rate, SR, %)=100xN, /N,
b, Wy RPIIR AR E (g), WAL R iR H (g),
WNTBEN AR R & (g), YW AR R S (g),
S WORPIIE AR S (g), We N B R F
ME(g), LNAR AR (cm), oI R E(d); NgN
VIR AL, NZERIBEL SD AT AR EFRIEZ

HEHPHA-PHARICS R, T WA T 3h(F) ik
HidE f(1 mLyE S 28, DUHZRANIRIE), T ke
2 3 AL I

FPATREHLICI0 B CRFRiC ), TRWEH T
B (F) WK I TEE (1 mLyES %, DUH R IRIE) .
0.2 mL4x Il FH T F1 48 0 7 e vy M 00 5, HG Al FH T o
M, WE A e Fabr. Prati Tok&HPifEih, 4°C
F1500 r/min g 040min, B_EIER I, T-20°Ck
AT
1.6 HNIE

B 4 A iE 1 2R Z W SCHR[ 141/ 7712, 1L
WhHWEE . HEMH ), LR e, 5 IR-5 W55 R G

et BT U200 MR A . B0 R REGE
(1) 9 EL 4 SR BT oK B [ T2, B AR AR, R
RIEIAFEE, BAE K, RS, RIEE ke
M EARAH SN, BECE, IRE RO, RN, %5
Y MRS A D) o Ik BT ARRAE W) T R4 A T AR 1
2 1Al

FEAL AR (%)=100x (O FE T+ BEZH B T2 )/ibk B 41

2 =L
js )

e

B 40 e &SR 1 1 4 Pt 7 e 3 2 T
JrWEZ, HL0.2 mL ik 4 -5 4 v €8 4 BR 18 (P 5L
AR AW AR A BR A EH0.1 mLiB 4, 28°C /K
Lh, HEIMLH] A, FFEE [ 5 10min, BT, B K44 {30s,
G Y (7, 10min, 250K BE, BT,

BWEH 2 F(%)=100x (N A4 i h 2 5 71
M40 B ZUN)

BV FRE=NA 20 F e s PR 4 B U N

REEEEM AR, SV R ROEK
(P R TRARAR), 5N IMKIEA,
570 n AL IR G EE A, 37°C 7K 30min, IR GREA

U=(4y—A)/4,

MEEE AMAC3(g/L). C4(g/L)& &M
I S A B 5 (¥ b B A TREA PR A ) o

REREASE  IgM(ng/L)S & B %
PR e (B P TREARAR).

1.7 HEST

P2 {H (Mean) +45 1 72 (SD) &R, AN [F]2H (8]
A HIRE W47 Shapiro-wilki IE A M58 M Levene
507 2 A YRR IR, 7 2255 (Sig>0.05), #EAT H R R
75 7293 BT (One-way ANOVA) K /)N 2 35 72 [ vk
(LSD)VEZ b . AAS[E M B 4k 1k H AR 57 R 40
NP &, 77 Z 43 Mt (Covariance analysis), #7 X}
LARBARATAE R 52, MRS RS R . s M
SyME. HEGT TR AR KPR RE, MOWR 2 7 2 43 BT (Two-
way ANOVA), R A—HZE, flEANS —H
ApE LSDVEZ EILE. St ESPSS 19.0, &%
K15 H6=0.05

2 £R

21 HEKMRE

FER I 25 AN, 5230 A RGN 120 mg/kgZ
A 5 5 2 T 0140 mg/kgH (P=0.003; P=0.042),
0. 40F180 mg/kg =41 [A] 2 7 AN &3 (P>0.05). H
B 120 mg/kg 20 5 AR KR R 3 = T 041 (P=
0.003). 40 mg/kgZH(P=0.048), 0. 40F180 mg/kg=
2 ) 22 S AR B2 (P>0.05) . 120 mg/kg 4Ltk Z %L
BEKT024H(P=0.003), 540F180 mg/kgH 7 7 A
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B (P>0.05), 0. 40180 mg/kg=4H.[8] %= F A 5.2
(P>0.05). £ %G 120 mg/kgl 2K [ AR B 3%
= T041(P=0.006), 0. 40F180 mg/kg —4H [A] 2 F A
B (P>0.05, % 2). fAEFTHHMTCRE ZF(P=
0.944, % 2).

KUK ZR 77 22 43 At s, 7 SERE R -5 v 0 e [

2, Rt e AR KR BRI E I B
(P<0.05), PRI R T8 652 BAE FH (P>0.05, % 3).
FE M A R 120180 mg/kg P 4L MR 2
A KR B 2 T T 04 METE (P<0.001, P=0.015). DY
S AR P R TG Y2 3 22 R (P>0.05, % 3).
W7 Z 5 W R, WEMERIAG R AR S R AR

R2 REFE0%)IRAZEFTEE KRN
Tab. 2 Effects of dietary chitosan oligosaccharide (10% purity) levels on growth performance of hybrid yellow catfish “Huangyou No.1”

Tachysurus fulvidraco 9 Tachysurus vachelli &

COSH ¥ & Dose (mg/kg)

e #5Indon 5 20 %0 20
£ KA FE Final BW (g) 81.69+2.04° 85.98+1.98" 86.49+3.33" 92.03+4.31°
K JIE3#% ¥ Final CF (g/m’) 1.79+0.04 1.76+0.03 1.74+0.08 1.75+0.08
KA ES 5 R Final CV (%) 24.10+1.58 26.79£1.28 25.77+6.04 26.45+1.51
F 5 A KR SGR (%/d) 1.43+0.07° 1.53+0.03" 1.55+0.05" 1.65+0.09"
TR REFCR 1.84+0.08" 1.73+0.03° 1.70+0.03® 1.63+0.08"
R A B PER 1.2940.06° 1.37+£0.02° 1.39+0.04° 1.47%0.07"
TFIE 2SR (%) 97.14+4.95 98.10+3.30 96.1946.60 98.10+1.65

VE: FHATRREAR RS T8, ROR2E 57 B3 (P<0.05); TIF

Note: Means in the same row with different letters indicate significant difference (P<0.05). The same applies below

#3 REEQ0%) ASHREMAFZ A EEKIEEENFNT
Tab. 3 Effects of dietary chitosan oligosaccharide (10%) supplemental levels and gander on the final body weight, final condition factor,
final coefficient of variation and specific growth rate of hybrid yellow catfish

i B Ttem # Rk E Final body £ I3 FE Final AR E A 5 R M Final 5 AE K & Specific
weight (g) condition factor (%) coefficient of variation (%) growth rate (%/d)
HETEMale
0 84.50+4.42° 1.76+0.05 21.61+1.88 1.45+0.05°
40 mg/kg 89.17:2.68" 1.77+0.03 25.40+4.68 1.53+0.08"
80 mg/kg 93.87+2.40" 1.76+0.07 20.83+7.12 1.66+0.08"
120 mg/kg 96.39+2.24" 1.79+0.13 24.48+1.39 1.69+0.07"
M Female
0 79.06+4.34 1.82+0.02 21.47+1.82 1.4040.05
40 mg/kg 82.46+5.08 1.78+0.10 24.47+6.76 1.5240.11
80 mg/kg 79.05+2.61 1.84+0.11 27.53+3.48 1.45+0.05
120 mg/kg 87.81:5.60 1.78+0.08 23.34+5.06 1.63%0.11
A% e MEIfESexes excluded
0 81.78+4.92° 1.80+0.06 21.54+1.66 1.43+0.05°
40 mg/kg 85.82+5.16" 1.79+0.07 24.93+5.22 1.52+0.09"
80 mg/kg 86.46+8.42" 1.82+0.11 24.18+6.21 1.5540.13"
120 mg/kg 92.09+6.25" 1.800.09 23.9143.37 1.64+0.09"
ANZE &4y 4 Groups excluded
Mt Male 90.98+5.42%* 1.77+0.07 23.08+4.26 1.57+0.11%
Wi Female 83.70+5.39 1.82+0.08 24.2044.59 1.500.12
KUK J7 2 5 T Two-way ANOVA
B A EDose P=0.003 P=0.872 P=0.609 P=0.002
P47 Gender P=0.001 P=0.125 P=0.554 P=0.037
77l & P4 7 DosexGender P=0.202 P=0.647 P=0.410 P=0.163

T *RIRZE 7 B (P<0.05)

Note: Superscripted “*” indicates significant difference determined by Two-way ANOVA
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S (P=0.006) A 58 BEREAAR 8 A2 K F(P=0.030,
x4,

I 2 B AR S (MEPE VI A MR B AR S RED 15
Wi fi5, B 1A A5 5 A K 3R 52 52 T Y 3 R (P=0.011)
[, SEBEREARRE 2 A2 K R T AN AR 52 SR T 1)
2 BEFERE, AR IER 32T, 0 41 58 BRI RS 2
A KRB E KT A G780 mg/kg4l(P=0.003)
F1120 mg/kg#H(P=0.002, % 5).
22 GIEHEE

TRPBHAS I 52 20 (10%) %R B8 1 (1 20 i+ 50
R (P>0.05, K 1).
£4 MEKRETS AN AT BT ESEE KEEMNHS
ENH

Tab. 4 Covariance analysis of effects of initial intact CV, initial &
CV, initial CV on SGR of hybrid yellow catfish

Bogmatebs  UWSKIE HH ¥JMean P PHE
Affected Index  Source  /¥df  square  F value P value
SeHEREAEntire  Dose 3 0.027  4.644 P=0.040
population Initial CV 1 0.014 3326 P=0.111
FrEE KR Dose 3 0.025  5.797 P=0.026
SGRofentire a0 0 cp 1 0.016  7.0279 P=0.030
population
Dose 3 0.028  12.380 P=0.003
Initial & CV 1 0.003  0.602 P=0.463

T e R K Dose 3 0.027 6.161 P=0.022
FJSGR Initial 3 CV 1 <0.001  0.046 P=0.837
WA B AR K Dose 3 0.022 8.272 P=0.011
FOSGR Initial 9 CV 1 0.042  15.531 P=0.006

I MK F0=0.05

Note: Significant level a=0.05
x5 REMEEWEIBFAETRRAR)EZEEA0%)FIE
POEEF e =S A )
Tab. 5 Effects of dietary chitosan oligosaccharide (10%)

supplemental levels on SGR of hybrid yellow catfish with covariate
(Initial @ CV) adjusted

, A ﬂtﬁfﬁ%%&(}i&% 95%E A5 X [195%
2H %) Dose SGR (/ﬁ/d? confidence interval
Group (mg/kg) A ArdEir TRRLower [FfRUpper
Mean Std.error  bound bound

k3 0 1374 0039 1301 1.446
Female 40 1.510" 0047 1439 1.580
80 1.545"  0.039 1.453 1.636

120 1.568"  0.034 1.488 1.648

SEHE 0 1.409" 0028 1.341 1.476
Intact 40 1523° 0027 1458 1.587
80 1.628°  0.036 1.542 1.714

120 1.644"  0.030 1.542 1.686
VE: B R R MM UG R A S R TE19.4661 %4

AT

Note: Covariates appearing in the model are evaluated at the
following values: QICV=19.4661%

MBEGIE T EHE(10%) 5 E I A 40
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BT SEEERE(10%) A 4% 52 S R0 0 41 G 28 ) S
Fig. 1 Effects of dietary chitosan oligosaccharide (10%)
supplemental levels on white blood cell phagocytic percent,
Phagocytic index, lymphocyte transformation rate and white blood
cell count of hybrid yellow catfish

FREAF/NG 7B, R 2 7 535 (P<0.05); T [H
Means with different letters indicated significant differences
determined by LSD (P<0.05). The same applies below
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6y £ A L7 T RS 71 (P=0.022). A 27580 mg/
kg, i3 510 (P=0.032) 240 mg/kg(P=0.035), 5
120 mg/kght 22 5 AN i 3 (P>0.05, 1] 3).

FERERE XS A ML AMACS . C48 8 3 F2
(P>0.05, &1 3).

B 52 RN A ROGR SR N, AN E MIgMF & 132
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i‘FﬁZmﬁ}Iﬁ, E&%L&éﬁéﬂéﬁﬁ“s ”], (2)1;%1315}*%@
Wi, X 55 9 AL TE pH 5 & 52 B0 E B 1 (-NH,)-
(OB R A "™, G) iR LB /),
B R AN PR P (R 6 X G ¥ A0 R o T ) B A D
(AL TG P Bl i) P Y 2 52 R I E I 2 B
YK RERIRIE S, WA EE LA . Xt

T&. &, KRN DU N4 @R A K
(1) B 4o 22 A 15 (238 Rl 28R A Th g 25 L
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SEWERE 25 A B W4 M SR T A7 A, ) 2 Fh R O
R A, BELITE S8, SEI0 9 S H, S0oA 7 T4
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o(TNF-0). FANFR1BAL-1B) 5 KIE R T, FETHIL &
Bl F E R 10(IL-10) 3R IE 7K, BAI 55 98 E

R R DAHER, SOREA (R, R R SRR
i&’%%iﬁﬁﬁﬂi‘z~o 0 2R JAE S S A KA

Aeftsz 75 5, ARt — A

1 60T N, SEEMEN K s E KT, 1Al
IR A RGE 7 & 7E0.1—10 g/kg. WitbE K
1) 22 5 S AR A B FH A58 3 4 A [ At e (TR0
FRALKIAS A FRE A B R ER), B2
B8 BT F e S B SRt S 8. BEE e R
<20, P43 T 8E<3900 Dalf 5% Bk K=
SRR AER T BObRAE, TS IR SRV 1 52 S0
REE. " TEARKESR. MESE. 7 T&E
X 35 B W E /N i v B T R A A AE B
EREAME S E s TREAICHRET(TES
5600 Da), {2 /K=K A RBGHEAE0.1—1 g/kg,

B2 Aeagsm i man A5
Fig. 2 Microstructure of peripheral blood cells of hybrid yellow catfish
E. ZL40H; TE. W 20400 T. MU AA; SL. Nk AR, LL. ik ELA0A; N. v h PERLZ0 AR M. S 40
E. Erythrocyte; IE. Immature Erythrocyte; T. Thrombocyte; SL. Small Lymphocyte; LL. Large Lymphocyte; N. Neutrobphil Granulocyte;
M. Monocyte
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K3 FRl 8 SERE(10%) /KT 24 58 B 59 A T S 158 1) ST
Fig. 3 Effects of different dietary chitosan oligosaccharide (10%)
levels on the humoral immunity of hybrid yellow catfish

FEARTS Y, 70 SERENT I 28 1 39 0 S8 B A
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E—RIA N HED SR, 7T e & e i /s
A A, VE BRI B 55 /N, Zerb T30
BN, AR KB Y MR RS 2 R K,
RSP RUON BN AR i, B 5T SR A FR A4
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BN AR KA R 3 S, R OE G Bl A A )
T7 Z NG AR B 75 19.4661 %40 8t — 15 ) J5 R0,
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IR
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WG Vi 14, AR HEAE FH 3 LR IR 1 40 B P 3 N 4H
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KA R, (A SRR R F S 5, B SR SRR AR
WS 5 g A g R (U

Oncorhynchus mykiss), FIT UG A% (50 g/ EF160 g/

*6 CHRETEEENERNECTEELERT)

Tab. 6 Effective doses of chitosan oligosaccharide reported in literatures

H %57 EEffective N . .
o . #i k% Initial BW d I /k FHE PR A Description of COS used in Sk KK Literature
il i Species oses (g/kg)
() SGRor WGR _ FCR the test sources
2148 75 J7 i Takifugu rubripes 129.2 1 1—2 EAE2—85TE2000 Da suz™ 2017
B 1" Pangasianodon 20.21—21.07 0.1 / R ST AR 7 M 4 785600 Da NguyenZ™", 2017
hypophthalmus
fﬂfﬁ 555*“”01"”’“@” 0.23 0.1—0.25 0.1  RAEE2—84r T-H2000 Da R, 2017
W 48 Oncorhynchus mykiss 61.23—61.74 0.1 0.1 73000 Da Xt 2012
Ly
1t Lateolabrax japonicus 19.37 6 8 KETFREATARRARE. 7R Bnms", 2018
@8 Cyprinus carpio 8.78 69 [ REFHEATKREARE. HTE FEHEE, 2015
i 12.2 0.5 05  EAEA55TE700—800 Da sk 2012
KEEBEScophthalmus maximus e . o e =Bl
15.46 10 10 KAFTOHATRRREE., #T& AT, 2015
o 381 5 REFMEARAREARE. TR Y, 2000
Z' k41 Oreochromis niloticus o age[32]
3.02 3 1 RAFHEATRRELE, TR WIS, 2013
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EFFECTS OF DIETARY CHITOSAN OLIGOSACCHARIDE ON GROWTH
PERFORMANCE AND IMMUNITY OF HYBRID YELLOW CATFISH
“HUANGYOU NO. 1” TACHYSURUS FULVIDRACO®
TACHYSURUS VACHELLI?

LI Ming-Bo"?, SHEN Fan’, CUI Qing-Kui', QI Piao-Piao’, WANG Yin-Hai', ZHANG Hai-Long",
DING Yun-Min’ and SHEN Zhi-Gang"
(1. Fishery Technology Promotion Center of Qianjiang, Qianjiang 433100, China; 2. Yuxin Aquatic Products Cooperative of
Qianjiang, Qianjiang 433100, China; 3. Beijing Smistyle Sci. & Tech. Development Co., Ltd, Beijing 100081, China;
4. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, Hubei Provincial Engineering

Laboratory for Pond Aquaculture, College of Fisheries, Huazhong Agricultural University, Wuhan
430070, China; 5. Wuhan Wuhu Agricultural Development Co. Ltd, Wuhan 430331, China)

Abstract: To evaluate the effects of dietary chitosan oligosaccharide (COS) on growth performance, feed utilization,
specific and non-specific immunity of hybrid yellow catfish Tachysurus fulvidracoQ@x Tachysurus vachelli3, a total of
420 fish with the initial body weight 33—40 g were randomly assigned to 4 treatments with 3 replicates. The fish were
fed experimental diets supplemented with 0, 40, 80 and 120 mg/kg COS for 8 weeks. Specific growth rate (SGR) in 120 mg/kg
COS group was significantly higher than that of 0 and 40 mg/kg groups (P<0.05). Feed conversion rate (FCR) of the 0
COS group was significantly higher than that of 120 mg/kg group. As the increase of COS dose, the variation trend of
protein efficiency ratio (PER) was opposite to that of FCR. White blood cell count (WBC) was not significantly af-
fected by COS treatment (P>0.05). COS significantly increased leukocyte Phagocytic index (PI) (P<0.05). Lympho-
cyte transformation rate (L7R) increased significantly with the increased COS dose from 0 to 80 mg/kg (P<0.05), and
then remained unchanged after 80 mg/kg dosage (P>0.05). Lysozyme activity and IgM levels in 80 and 120 mg/kg
COS treatment groups were significantly higher than the other two groups (P<0.05). The present results suggest that,
under the current conditions, 80—120 mg/kg supplement of COS (effective dose) can increase the SGR, reduce the
FCR, promote leukocyte phagocytosis and lymphocyte turnover, and increase lysozyme activity and immunoglobulin
levels.

Key words: Chitosan oligosaccharide; Hybrid yellow catfish; Growth performance; Specific immunity and non-
specific immunity
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