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SNAESE 7.14,21,28,38 RHURE 40 BT & B8 78 0 A AG AR 7 PR BRI M SR AN R AL S . (85 SR Y JLnl B M IS i
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S Ak SR A B G A A A T SRR AR . LS50 SEAR H ORI B E AR S ARG e AR H A VAR S,
FEEHE L

[REIR]  EEETE s XY 4 Pk 8 B ; S 5 1L %

[(FESZES] S831.5 [XEEFRER] A [xEHS] 1671-9387(2014)02-0013-06

Effect of Se-rich alfalfa on production performance of laying hens,
egg selenium concentration and egg selenium conversion rate
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Abstract: [Objective] The research was conducted to study the effect of plant selenium on the produc-
tion performance of laying hens, egg selenium concentration and egg selenium conversion rate. [ Method])
480 Roman hens were randomly divided into 8 groups (4 replicates for each group). Group 1 was fed with
the basal diet as the control. The experiment groups 2,3:4,5,6,7,and 8 were fed with basal diet with 15%
alfalfa that contained different concentrations of selenium (selenium concentrations were 0. 37,2, 78,5. 97,

8.09,9.93,17.42 and 28. 75 mg/kg,respectively). The experiment last 38 d.,and samples were taken at the
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days of 7,14,21,28,and 38 d. Then the effects of plant selenium on the production performance of laying
hens,egg selenium concentration and egg selenium conversion rate were analyzed. [Result] Adding Se-rich
alfalfa to the basal diet significantly (P<C0. 05) or very significantly (P<C0. 01) increased the egg laying
rates ,significantly (P<C0. 05) increased the daily egg yield and decreased the ratio of feed to egg. As the in-
crease of Se content,the egg laying rate and daily egg yield increased initially and then decreased, while the
ratio of feed to egg behaved oppositely. Adding Se to the basal diet significantly (P<C0. 05) or extremely
significantly (P<C0. 01) affected Se content of eggs. As the increase of added Se content, the Se content in
eggs increased while the egg selenium conversion rate decreased. [Conclusion) Adding Se-rich alfalfa to the
basal diet could increase the egg laying rate,daily egg yield,and Se content in eggs while decrease the ratio
of feed to egg.

Key words: Se-rich alfalfa;laying hens;production performance;egg selenium;egg selenium conversion
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Table 1 Ingredients and nutrient levels of basal diet
o FR/ g kg D i ZE
Ingredients Content Nutrient Content
%k Corn 650. 0 1RistAE/(M] - kg 1) ME 11.58
K& Soybean meal 146.0 FlEM /(g kg ') Crude protein(CP) 154. 20
%k |z Bran 20.0 M4/ (g« kg ') Crude fibre 36. 10
f1 ¥y Fishmeal(55.3% CP) 80.0 &z /(g kg ') Lysine 7. 40
1 # Bone powder 10.0 FERAMW /(g +» kg™ Methionine 3.20
frih Salt 3.5 WM&/ (g kg™ ') Cystine 2.30
Yk 2 Vitamins! 0.5 5 /(g « kg™ 1) Calcium 35.50
& J6 2 Trace minerals? 10.0 /(g + kg ') Phosphorus 7.30
fi KA1 Limestone 80.0 5/ (mg + kg™ ') Selenium 0. 154

L i FE 0] A kg HOARAEMEZEA: 3 A 12 000 TUL 4E2E % Dy 3 000 TUL 44 %K E 20 U 44 % K 2 mg. 44K B, 0. 015 mg, Zi4: %
By 1.5 mg &% ¥ FE 4.5 mg, A K Bs 3. 0 mg, 4E4EFK H 0. 1 mg, R 0. 5 mg, MHA2 20 mg,{Z R 10. 0 mg; 2. [ ILEK Al 45 kg H KL
ft5E 60. 0 mg,%F 50. 0 mg. %k 25. 00 mg. 4 5. 0 mg.fift 0.5 mg.

Note: 1. The vitamins provide (per kg diet) : Vitamin A 12 000 IU, vitamin D3 3 000 IU, vitamin E 20 IU, menadione 2 mg, vitamin B;,0. 015
mg,thiamin 1. 5 mg,riboflavin 4. 5 mg, pyridoxine 3. 0 mg,biontin 0. 1 mg,folacin 0. 5 mg,niacin 20 mg, pantothenic acid 10. 0 mg;

2. The trace minerals provide (per kg diet) : Manganese 60. 0 mg,zinc 50. 0 mg,iron 25. 00 mg,copper 5. 0 mg,iodiene 0.5 mg.
Vg 8 o it G Ay A 7 R A 43 i Dy 0. 37, FE PO TR A A ) R L SR S 4 15 %0 1R N
2.78.5.97.8.09.9.93,17. 42 F1 28. 75 mg/kgfy 7 HUSIIEFLAL H AR P ECH] 6 7 AL HOR . LUERR
FvEr & CEi T R 48 A 3 W8 37 5 DR AR R B H R Sy 6 BEL SR 5 4 Al HORR O BEO A 7 Bt a6 H
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Bl 5 4 0. 154 mg/kg, BN 7 Fh Al K P 145 /9L
B H ARG 2 AR R 0. 182,0. 483,0. 944, 1. 176,
1.374,2.319 F1 3. 875 mg/kg.,
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FH 25 F Bl 928 48 B0 S i BURE TP 0647 5 JIr A 20 359 1 R 6
Bl B TR 2 8 J5 o JF 4 1) MEEAH R A4 3 56 HORE L X6
1k 38 d. 50 AR rhe SR Y I A 7 MR O AR I
B8 7,14.,21,28 F1 38 K, A4S 4 B F 4 P AT HR 4
MO BT 5 T 4 "CukAE & H
1.3 MEERRFTE
1.3.1 AZwaess QWA A HUEE R
P E S 7= AR OB e R T R T AR
H= a3 e R, RS 1K
TR RS H R B R R, PR =R
EH/ G HB X 7= 8 KB X 100% , - ¥ & i &=
(g/MO=HERRE/9ELN, H-HER(g/ ) =%
MR/ R X EREO.FHHRE &
(g/H)=HRER/ O RBOCRERED BHE L =
SFERL /R T
1.3.2 ®me% FAHAMY- R 50015 (GB
5009 93—2010) il & B AR X 8 Ao filh 5 . BB
U A 45 A B 0K H R DR R, S R

Pan S5 1) 77 1 b UG B RE § L FE 4 °C INORE 1 XY 2R
AN RAEE T BT 0 S 5T R SE IS B AR KA
TR

0 ik I L 3 v T 1) R i R R YRR b A%
2 g o WA 250 mL HZEM =M, m A 10.0
mL & AR5 R IR AR (VOGS AR ¢ VUl
fR)=1: 9 RJUR B R 2R, 35 17, W iHibid .
W F O AT fb I AR S B T 180
T I KB AR AR . VWA O T 5 JC a9 1
AR B, PRk S A BRI A 2 mL A A,
VIART 2T, BH L, F A 6 mol/L iR 5 mL, 4%
SRR AR N N s AT AR T B
R 50 mL AR EAR BB FH, —
FE IR AR CE B RO 5 7% 3 25 mL 25 5l
T 1 mL 59 10 0 Bk ELE M, 3 mol/L 19 dh
2 5 WA 25+ FRTT P 4 1R A Bl 0 3R S R DU v
O R B 50 S 3 A ot G
1.3.3 &g  MRPERE b, oF 5 R 1

EAG A =1 kg XS A BB/ A7 1 kg
X8 26 T 75 ek (4 T 2R R X100 %6
L4 HitHH

FrA R 5 % H Excel 2003 F1 SPSS 12. 0
Bt H e SR FHF D36 A1 LSD o Xof 3t 386 B0 R 17 7
Pl IR EA N A
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Table 2 Effect of Se-rich alfalfa on laying rate of hens %
1 ——
Tre%\tgl:em 7d 14d 21d 28d 38d Wh%eltti?ﬁfriod
1(CK) 81.52 81. 44 81. 36 80.20 cB 80.09 cC 80.92 bA
2 81.95 81.99 82.57 82.93 bcAB 82.95 beBC 82. 47 abA
3 82.10 82.16 82. 86 84.29 abAB 85.15 abABC 83. 30 abA
4 82.47 82. 54 83. 36 85. 85 abA 87.57 aAB 84.37 aA
5 82. 84 82.91 83. 74 86.20 abA 87.93 aAB 84.74 aA
6 82. 86 82.93 83.92 86.94 aA 88. 68 aA 85.06 aA
7 82.11 82.17 82. 37 83.11 abcAB 85.51 abAB 83.05 abA
8 82. 04 82.10 82. 31 83.05 abcAB 85. 04 abABC 82.90 abA
T RS EAE 5 bR R W /NG R R 25 53 3 (P<T0. 05) AR AN R KRS 8 2R 28 5 B 3 (P<<0. 01, TR,

Notes: Different lowercase letters within the same column indicate significant difference(P<C0. 05) and different uppercase letters indicate

very significant difference (P<C0.01). The same below.

H1 2% 2RI, SEmh HORSVS Jn & 6 5 4 4 AR B B
PREEGHER, SXTRAML, L8% 7,14,
21.28,38 K KA, U e il A Ry il g 2

TR P R R 4 R 0. 53% ~1. 64%,0. 68% ~
1. 83%, 1. 17% ~ 3. 15%, 3. 42% ~ 8. 41%,
3.56%~10.72% F1 1. 92% ~5. 12% ; F'= & K B4 g
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SR K A G BE RDRHI B B 0 R e S
W a3, YRR K 7K 1. 374 mg/kg (AR BE 6) I,
L= B R R YRR & B T E R PR
B (H 25 R 8 2% (P=>0. 05),

H 2 A] DL, B H I8 R BE K 6f B2 A 7 2 R
S W B TS 0 R E A AL R R R AR
[ B T 2 5 5 55 0 IR AL AH LE L DABR 28 R TR
B Ry 4 T R R (P <0, 05) sk g 3
(P<<0.0D) #2&/. BAKEW, A3 4,5,6 41/
A BR 2 4 4. 26 % . 4. T1% f1 5. 12% , 2%
SR (P<<0.05), MALBR 2,3,7,8 #4172 5K R B 5
FXF Y] H 2 R OR B2 (P=>0.05),
2.2 EMEEMEBLEFMHENZM

H 2 3 AL OL B A0 W A A 3 B R B 4
B B RO SRR B 2 R (P>0.05),
5XTHE 1 g A . 2~8 4l B = 2 i L G HE 21 49 i 42
BT 2.50%(P>0.05),4.07% (P>0.05),5.29%

(P<<0.05),5.84% (P<C0.05),6.42% (P<0.05),
3.69% (P>>0.05) Fl 3. 05% (P=>>0. 05) , B & [t %%
X HELH 3 SRR T 2. 22% (P>>0.05),3. 28% (P>
0.05),4. 67% (P<C0. 05),5. 10% (P<C0. 05),
5.68% (P<C0.05),3.20% (P>0.05)#l 2. 86%
(P>>0.05), %0 E A& kAl & i 09 & il g 20
H ™ i 4 e FH 5 [ i 34, Tkl 28 be 20 2 5 e s ot
B, &l X LR K SF- O 10374 mg/kg
By H AR (Rb 3R 6) H P i i oK B /b .

IR EE R W] A S a0 RS B AR 28 K
FFIf BE 2 (P<C0. 05) 5k i 3 (P<C0. 01) 2 /5 )~ &
R, R (P<0. 05) $2 & H ™= i, FEAIRRHR L (P<<
0.05), Hy= 48 F&H H 7 2 1 249 B 7S 01 4 oy il 2 1
A4 T AT B A TR R LE RSB R R T
Tl IH S 0 A 1 A A A R 7 SRR H P R R
Ll T 2O T SR AL ORI A R e S R
PERE W] A8 202 b T H P Il 7 R EAEHT

3 EWEENEBESEEATM
Table 3 Effect of Se-rich alfalfa on production performance of hens
Wb H A/ 5/ ] . Ay .
FHARAR, &g L THERR/ KA E %/ %
Ak 7 (g« H™H (g« R™D X (g« B D 4
Feed/egg Shelle-less and
Treatment Hen day Hen day ration Mean egg broken egg rates
feed intake egg production ) weight g6 rates
1(CK) 120. 86 a 50. 33 bA 2.22 aA 62.20 a 1.602 a
2 121.13 a 51.59 abA 2.17 abA 62.56 a 1.594 a
: 121.22 a 52.38 abA 2.15 abA 62.79 a 1.505 a
4 121.31 a 53.00 aA 2.12 bA 62.82 a 1.432 a
5 121.40 a 53.27 aA 2.11 bA 62.88 a 1.481 a
6 121.31 a 53.56 aA 2.10 bA 62.97 a 1.598 a
7 121.31 a 52.19 abA 2.15 abA 62.84 a 1.651 a
8 120.99 a 51.87 abA 2.16 abA 62.57 a 1.629 a

2.3 EWMEBEMNEWMSENIN

IS =R i = I o DO R Tl SR 2
(P<C0.05) M, 5% B8 20 A0 EE U8 & Al 75
HAE 7,14,21,28 F1 38 d I A ARG 5 43 0 T
20. 80% ~ 344. 44%, 27. 17% ~ 351. 73%,

11.44%~ 306. 81%, 13. 74% ~ 324. 41% Fi

10. 98 % ~426. 96 0 5 5t 2k 46 10 26 4 7 Xy & O
N0 e AT A R 2 B AT B R B (P<<0. 01D
FRF R, HL A VR e A A R A IR 2 R Ok B AR
FIK-(P<C0. 01) 5 B Al 2 &2t Bl V8 Jn 7 A A 5 &=
P14 $42 15 17 T 7

*4 EWEBEMNEWEENEMN
Table 4 Effect of Se-rich alfalfa on Se content of eggs mg/kg
i3 7d 14 d 21d 28 d 38 d . u{‘%?ﬁﬂ]{ﬁ
Treatment Trial period average

1(CK) 0.176 gG 0.173 gF 0.206 fF 0.211 fF 0.230 hF* 0.199 hH

2 0.212 G 0.220 fE 0.229 efEF 0. 240 ofEF 0. 255 gF~ 0.231 gG

3 0.235 eE 0.237 eE 0.245 ¢E 0.268 cE 0.322 {E* 0.261 {F

4 0.275 dD 0.283 dD 0.326 dD 0.341 dD 0.391 eD* 0.323 ¢E

5 0.329 cC 0. 330 cC 0.341 dD 0.357 dD 0.414 dD* 0.354 dD

6 0.332 cC 0. 345 cC 0.391 cC 0.398 cC 0.457 cC* 0.384 cC

7 0.511 bB 0.568 bB 0.618 bB 0.664 bB 0. 880 bB* 0. 648 bB

8 0.780 aA 0.782 aA 0.836 aA 0.896 aA 1.212 aA~ 0.901 aA

TE 7R 5 H A IR ) 5 B0 AR L 22 5 2 (P<C0. 05D,

Note:“ x ”

indicate significant difference (P<C0. 05) compared with results from different days.
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I 1 RT DL s A AE BE 3 (P<<0. 05)
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WEZH (1 DA BE WS il 5 524 0. 37 mg/kg H1&
41 (2 41) HE XY By H LR 0. 55% (P>
0. 05) fH 555 i 45 By il % £ =>0. 37 mg/kg B, 4%
NN A Ry 4L (3 ~ 8 4l &l 5% Ak R 4 ) B I
56.72%.,72.25%, 75. 46%, 77. 07% ., 77. 67% HI
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70
e
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¥e
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PAHE 20
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ol IRINE
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At
Treatment

L A S A R 0 5 )
TR R /NG bk R 78 5 35 (P<20. 05)
KRR KRE S0k IR 25 574 .35 (P<<0. 01)
Fig. 1 Effect of Se-rich alfalfa on egg
selenium conversion rate
Different lowercase letters in the figure indicate signficant difference
(P<C0.05) and different uppercase letters indicate

very significan difference(P<Z0.01)
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