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Table 1 Composition and nutrient levels of
the basal diet ( air-dry basis) %

i H Items £y & Content
JE#l Ingredients
F >k Com 65. 440
541 Soybean 18. 000
/NFE %k Wheat bran 13.000
£r£h NaCl 0.350
MR 244 CaHPO, 1.400
1 ¥ Limestone 1. 300
EAR Met 0.155
24 KRB} Vitamin premix 0.025
WY R BR L Mineral premix 0.200
Z{{LJIEHK Choline chloride 0.130
41t Total 100. 000
27K - Nutrient levels
HLE F 5 CP 15.02
fLiHE ME/(MJ/kg) 11.43
5 Ca 0.87
Bt AP 0.39
B TP 0.63
fifi Se 0.04
FEHZBR + Bt Met + Cys 0.66
AR Lys 0.65

WAL N T v M $2 it Premix provides the follow-
ing per kilogram of diet: VA 8 250 IU, VD 500 IU, VE
151U, VK 2. 5 mg, VB, 3. 75 mg, VB, 5. 75 mg, VB,
0.012 5 mg,JZ 8 pantothenic acid 9. 25 mg, {H#2 nicotinic
acid 57. 5 mg, M fig folic acid 1. 25 mg, 4= ¥) & biotin
0.1 mg,Cu 12 mg, Fe 96 mg, Mn 47 mg, Zn 62 mg, |
0.48 mg,

1.2 FFFE

WE IR T U i, W8 5 AT S M T 7 B
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K B SR XA, ER S E (18 £2) T ff
FERG F BP0 DA B . e 1 (8] 5 )& 12 SR AR R
LR 2 R D RIRE . I A AR, 2 ARk

12 W FREE, IR EM Y H R EE CFHH
W LA SOR
1.3 #H#mEAESHEFRIE

TEIREE 55 49 K, N E kel Hik
MG, 95 =5 T8 MRS S e bk BBt O i A T
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IR —20 CREF . R I 5 K 101 351 3 ik
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2.1 (AR XS &K HAE L 4 K RERI R0
HiZe 2 mp 0, LA ZH P32 HOBE & 8 3

TR (P <0.05), HAth 4 41 ] 22 5 A 8 3%

(P>0.05), P43 H R 4 2 8] 3 22 59 A 2 3%

(P>0.05), MRHELILE, H AR, B F 8T X

A VA (P <0.05) fHS AV 2748 8%
(P>0.05); bbb, T 4H W HAKF XA (P <
0.05) .
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Table 2  Effect of selenium supplementation on growth performance of growing laying ducks

#H}] Groups P HIEE ADG/(g/R) T HRERE ADFUV/(g/H) BLE L F/G
| 18.76 +1.43° 148.76 +3.93 7.84 £0.32°
I 20.70 £0.50° 145.20 £1.19 7.02 £0. 14"
m 20.73 £0.58" 141.18 +4.62 6.87 +0.27°
\% 19.94 +0.66™ 146.59 +7.11 7.36 £0.59™
\ 19.24 0. 54™ 148.23 6. 64 7.62+0.41"

7 51 K4 A TEAR TR 8 P B OR 2 AN (P >0.05) A F/NG FHR R 257 3% (P <0.05) . M.

In the same column, values with the same or no letter superscripts mean no significantly different ( P >0.05) , while with

different small letter superscripts mean significantly different (P <0.05). The same as below.

£33 FRAMEAFEMERAEBERFDEIRHBR0E

Table 3 Effect of selenium supplementation on immune organ indices of growing laying ducks

i VAL i VLT % V5 IR e fif o % IRBEFREL Jf g i i 5 %
Fresh weight of Spleen Fresh weight of  Index of Fabricius  Fresh weight of Thymus

Groups spleen/g index/(g/kg)  Fabricius bursa/g bursa/ ( g/kg) thymus/g index/ (g/kg)

I 0.58£0.12°  0.40 £0.05 1.45£0.18° 0.96 +0.21° 3.31£2.41 2.66 £1.49

I 0.79 +0.08" 0.61 £0.20 2.37+0.41" 1.58 £0.63" 4.82 +1.98 3.68+1.53

I 0.71 £0.10®  0.53 £0.09 2.05£0.42% 1.55 +0.33" 4.20 £1.69 3.18+1.32

VI 0.67 £0.05®  0.50 =0.06 1.90 £0.57% 1.48 +£0. 44" 4.12 £1.11 2.87+0.91

\i 0.66 +0.08"  0.49 +0.03 1.84 +0.40" 1.41 £0.31° 3.68 £0.98 2.78 +0.83

2.2.2  TERRES AN A RS I e IR AR RS B4R, TP ALB (GLB & i 2 Jif 35 it /K F- ) Tt

Al mESE TR TR B, T L2 AT

1 4 Al R, AR AR R 0 AN [ AP (4 Xk 2
M {4 ML TP & A B3 (P >0.05) (H T 41
1M ALB (GLB it & & T VA (P <0.05),

i mTHIA(P <0.05)  HEGHAML 2257 A
BEF(P>0.05),

R4 RN XS & K B E RS i R R FE AR Y R4 0

Table 4 Effect of selenium supplementation on serum immune indices of growing layer ducks

24 5] Groups BMIEH TP/(g/L) F#E 1 ALB/(g/L)

BkEE [ GLB/(g/L) 44 % -2 IL-2/(ng/mL)

| 29.75+0.35 18.45 +0.64™
1 32.13 £2.93 19.68 +1. 36"
I 30.60 +1.34 18.42 +0.78™
Vi 29.53 +0.47 17.90 £0.57*
A 27.93 £3.57 17.10 £1.36"

11.30 £0. 28" 9.26 +0.26°
13.40 £1.22° 11.75 £0. 39"
11.70 £0.46™ 12.09 +1.52°

10.53 £0.60™
10.22 +1.10™

11.60 0. 72"
10.48 +2.21°

2.3 {ARRAR NG XS A K HA RS 1 43 i B S A
H13 5 Al 1, AR IR A [R] -l L3 T3
T4 FRIYBA BELW (P >0.05) ,{H T3 T4 5
e AN K P T S A S AR A A, B T3 i
BERI K- TH i e B THE R RS T T4 &
U BER KB T e e T RS BT E . 5

STHAME, T ~ VAR T3 8007 m T
18.52% 36.21% 12.35% 1 4. 12% , T4 & 4%
MIFEAR T 21. 10% .22.26% .9. 67% Fl 2. 69% .
M3 GH & & W40 25 v T X B A VAL (P <
0.05), 5HMHAZEFAEE(P>0.05),
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Table 5 Effect of selenium supplementation on endocrine of growing laying ducks ng/mL

#15] Groups ZHHR IR R AR T3 U Al FFOIR i U R T4 AR GH

I 2.43 £0.51 44.97 +£5.48 0.41 £0.27°

I 2.88 +£0.45 35.48 £11.18 1.03 £0.23%

m 3.31+0.68 34.96 +£5.59 1.25+0.51°

VI 2.73+0.19 40.62 £7.11 0.66+0.11"

\Y% 2.53£0.23 43.76 £3.90 0.50 0. 15"
Mg 5 R B A1 A KA LRz, 2 5

3 W HUAM B 0 5 MRLIIE 2 B AR 9 fie R ik 4

3.1 AMAMET EKEEBERMEREIEm
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EE R KRR .

ARG 25 S R, 2 K P R 1 B WA B Bl
B KT T e, AT AN () R R ) R v A K AR 1Y
25 H B TR BEAIGOREEE B, R R RN R &R
Xof BEZH 1) A K PR B AR T il 45 2, 158 1] B o 5
B A K sz B 24 W Al K S 0. 08 ~
0.16 mg/kghf, M K40 F R &, (H Y6 7R
J7KF-249 0.36 ~0.66 mg/kg i, 21 i 4= (K PERE
A7 AR B B 3 X 5 o H b S R B
WIS R A — B X E B T AR FKE
fifi (0 ~2.5 mg/kg) X /N RN A ) 52 il , e rp s
0.1 mg/kg PRIXT /N B H 34 5 1] R AL S A
2, R 25 TS I K T R A K P BB T
SN o 2l A5 BRI R NS R K P B X 5 ~ 7
JARAGR HIEACR B A B E 25, (X B EH
HEREZES. & TS o5 L0, LR
JnK-F-(0.20.,0.35.0. 50 mg/kg) X H X 1)K &
BRIV AL R JE B E . MU
T 0 ~1.0 mg/kg fifi X A X9 () 5 i), Hiep 0.2,
0.3 mg/kefifi X} A XS H 3 R 5 FIURE 5 i
R mmAN A B EES . LR RA—
Hoal BB B S Rh T SR S A B PR B IR
BIGAS I AP AN [) 45 R 32 A K
3.2 (AMAMETERKEEBEEVENTm

Male ik KRR EEM PR RIERT,
Hor MR A TRE M Z B S, 2549

PO AENEL b AT 5| S 20 M f 9 RN A R B g, L R
A ERUN 7 T I B e . S A B B AR
FAER KT NGO, 108 5O R 35 e 3R 40 82
(R BE o A TR g b B N e i A T W 3 2
S, GRS A L A X B I 2 R AR — B
(B A R, TG L 1A A 4 A ) A 32
AR FH T IKF-R 0.1 ~0.5 mg/kg A
M. B2 08 HGH , A XS U 0. 2.,0. 6 mg/kg
B, L5 5 JE A AR 1k R EE i 3 = T OJCHN 4,
6 ~9 JE AU I KT 1 JBLAE | 3 1 3% R il i = G i
EES L A b, A0 G g A E AR
AR Tl o) =R RN <K VI B i)
TG RE PR G 2% B AR KR BB Bl Sk = R
I R R T G A B AR A 2R T R e ATL AR 24 i
B g% TR TR e

I3 TP A R AL S 0 2 e e 3R Y
R, T AtRe I AE A A 2, s IR B T &
AR IE Ol A% 256 3% BT, 1l AR vb 45 i v RE 4
mA K & TP, ALB, GLB () & &, H of i
0.08 mg/kghfi i TP & & f 5 , Ui B s s 2 15 X6} 2
F 5 ) 26 B i, 1T L TP T = B AR T ) s T #E
[ A 4 4 T HLAA B S B K T I3 ALB J2 i
HhEEEZNEAR, ARS8 R
ThAE, Horp s 0. 66 mg/kg Aifi iy ALB 7 4 5,
HEEAE S B A K kB 52 B AR T B 5
Wz —, GaERERIE NS, X — X K S
1, 7% GLB Flke 5 e 45 & & A s I
N E BRI HLAR R H A, A dsin 0. 08 mg/kg Al
i GLB & & fie i, (A4 il 0. 66 mg/kg 4 ilf 1 5
3 GLB & it b R A%, Ud B 3 = A Al ] BB B2
M) B 20 L G B e 32 Bk AR 1A RE T, T L % G K
TR HG SR LA B 28 7K o

IL-2 & — P B e W B, EE R
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Wi PF AP 12 28 50 A0 It %) 3% PR3, DT I P T4 ) T3
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BT TR AE KB

45 B
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GRPEAE b MR 70 A — JE 1 IE TR I
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Effect of Selenium Supplementation on Growth Performance, Immune
Function and Endocrine of Growing Laying Ducks

FENG Jing WANG An* HUO Siyuan
(Institute of Animal Nutrition, Northeast Agricultural University, Harbin 150030, China)

Abstract: The experiment was conducted to study the effect of different levels of dietary selenium ( Se) on
growth performance, immune function and endocrine of growing laying ducks (5 to 11 weeks). One hundred
and fifty 5-week-old Jinding laying ducks with average body weight of (0.36 +0.01) kg were chosen and
randomly divided into 5 groups with 6 replicates per group and 5 ducks per replicate. The ducks in the 5 groups
were fed basal diets ( Se content was 0. 04 mg/kg) supplemented with O ( control group), 0.08, 0.16, 0.36
and 0. 66 mg/kg Se (actual additives was sodium selenite ) , respectively. The trial lasted for 7 weeks. The re-
sults showed as follows: 1) supplemented with 0. 08 and 0. 16 mg/kg Se in diets significantly improved aver-
age daily gain, and reduced the ratio of feed to gain (P <0.05). 2) Compared with the control group, the
fresh weight of spleen and Fabricius bursa, and index of Fabricius bursa in the group with the diet containing
0.08 mg/kg Se, and the interleukin-2 (IL-2) content in the two groups with the diet containing 0. 08 and
0.16 mg/kg Se, respectively, were significantly increased ( P <0.05) , while the indices of spleen and thy-
mus, fresh weight of thymus and serum total protein ( TP) content were not influenced by different levels of Se
(P>0.05). 3) With increasing Se levels, serum triiodothyronine ( T3) content was firstly increased and then
decreased , while the serum thyroxine (T4 ) content was firstly decreased and then increased, but no signifi-
cant differences were found among all groups (P >0.05). The serum growth hormone ( GH) content in the
group with the diet containing 0. 16 mg/kg Se was higher than that in the control group and the group with the
diet containing 0. 66 mg/kg Se (P <0.05). It is concluded that supplementation of Se from 0. 08 to
0.16 mg/kg in diets can improve growth performance and immune function, and regulate related hormone se-
cretion of growing laying ducks. [ Chinese Journal of Animal Nutrition, 2011, 23(10) :1697-1702 ]

Key words: Se; growing laying ducks; growth performance; immune function; endocrine
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