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7% 5 518 F IR % 7% 15 5 B9 %2

B RIER' BREEFE O TR EmRE OB
(LA KB MR 24 5 AR E 071000 ;2. 70 b4 b K258 A 24 B, 45 071000
SAEE AN AR R, HE 071000)

PN VA%

i OE AR FAETMRBAKT R LA A R A Z R Ko ik 5 Wi R %
EAGARM Hoa, KIIL 44 B ROR DU BAF A R AR UL 69 i 2 R & 400 R, 4 A KR
WA B AFASANEL  BEAEF 40 R, B RXEFSH KB AEKK T R hIAFHA
(=1.67x10”" CFU/L) , % 2 h R4k %, 3B EFI R L@ K AR ILATH 24 h &I
WRBE KA A0, BRI F:1) 5B AML KK PROEDIIFETEERSS 1~
15 KA 16~30 R69-F3 % E(P<0.05) , L EHEAKF 1~15 R HAFE(P<0.05), 2)AKFP
A AL M SLAF A A RS AR F# 0 (P>0.05) 123 &R KR A RAAER 5 30 Rk a
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X %15 X % 30 X) (P<0.05 & P<0.01), 4) RS HEEH 1 X, XA FW LK
M FERE IFN-y IL-2( 2/ @M W) 5 slgA 8T R X AMEF & T B A (P<0.05 & P<
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1 #MR5FZE
1.1 iR

LT 1 500 R LD AR SR A O A i TR
JBeOy A BIR 2N ) B 43, 35 2 by o S e SR A )
FLAFH ( =1.00x10" CFU/g) B HAR 7= ¥ | 2
WE A A
1.2 KEZh¥ Rt

IR e 44 FAIE AR B0 R A7 AR P fE
HRIE I 22 IR 3G 400 U BE ML R K 560 41 5 %

7 RWEE 2 HEN P 2 HEM K ER, ik
B IF AR, 4 77 i HE R U I A (0.017 g/ ) 7RI
HYOK PRI FLAT 3 ( =1.67x10" CFU/L) ,
£ 2 h PNARSE , W HRALIE H AR K, e
FYIFLFF A 24 h J5 IR L6 RAE RAEHIN 30 d,

R 7E W 6 A I & T Ek B AR T R XS i i
T, U XN EXGHR 5 5 4 JZ2 5%, B
PR it — 35, g 0 (A AR A e A R 29,
2 21 AN TR MR [R] B AR, A e SR BRI TOK . 1R
J0 V1) X0 JUT ] W e it ] R L o 7 3R A LR 1,

MR B2 5 D EE B EE 40 B B TF AT
®1 EfAREARREEFRKE(RFEA)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
JEB} Ingredients & Content 22K SF Nutrient levels® % Content
F K Corn 61.40 fRiEE ME/ (MJ/kg) 12.38
T H1 Soybean meal 25.00 HEEH T CP 16.57
%5 Limestone 8.80 45 Ca 3.60
%%k Wheat bran 1.20 AR AP 0.45
MY Vegetable oil 0.80 AR Lys 0.86
frh NaCl 0.30 HEAR Met 0.38
A%, CaHPO, 1.50
TR KL Premix"” 1.00
4t Total 100.00

1) B RN T FefA R 4t The premix provided the following per kg of the diet: Cu (as copper sulfate) 9 mg,Fe (as fer-
rous sulfate) 50 mg,Mn ( as manganese sulfate) 100 mg,Zn (as zinc sulfate) 85 mg,I ( as potassium iodide) 90 mg, Se (as so-
dium selenite) 0.3 mg, VA 12 000 IU, VB, 6 mg, VB, 7 mg,VB, 7 mg,VB,, 0.34 mg, VD 4 500 IU,VE 20 IU, VK 3.2 mg,

)% biotin 5 mg, M2 folic acid 1.1 mg, #HER niacin 50 mg,

2) BEFRKE i B(E . Nutrient levels were all calculated values.

1.3 HEXERKNIER
1.3.1  AEr=iEme

FARIGTF AT 7 K F R AE 45 AT A Kl 3¢ 2
il DY TR QR ey QN8 ol W i G S O
MRS R CEYEE P ERANR SR,
1.3.2  # 5 i S E PR K

TERPEIIES 1 K 45 15 KA 30 K, 4% 4 FE
PLEER 30 Fi X 8 147 2 & I . (o H AR 7™
FHK BRI 48 B0 5 A 508 2 K A2 5 kA
IR EIA (KB itk K Rz &E5e
JELRE . DI, 51) 7 EFR—01 B2 5% 38 FF I 52 A ) &
oo RPN R EE R E, A
Jd I AR B 5 LA 6.5 7 EA-01 B2 1 = 5
FE A 7 2 1 R A s Hh AR S S 2 AR &
X FLHT WO 9 B LA S 8 U 8% H5-8 \H7 \HO I R

BEPUAR K SE A7 R, 38 550 6 0 T IR SR A A
BEARARAF
1.3.3 I Ry dsbn

TERAEWIEE 1 K 56 15 KA 30 K, 4% 41 b
PLEERE 10 HEAY SE 1730~ # KR 1ML, 43 25 13
it FH A= A 43 A 4SO it IR B 92 W BRI %2 ( ELISA) ik
FR) 0 ML e R AR 1 [ AR AR A (TgA) |
BIERRE M G(1gG) RBERRE T M(1IgM) ] 41
K[ B4 2 -2 (IL-2) M T ZE -y (IFN-y) |
DLy AR R BR R 1 A (sIgA) f &, e bRl &
JIT FHAR) & 08 T T3 AR B A BR AN A
1.3.4  JiE RGBSR pe 6 b

TERPEBIES 1 K 45 15 KA 30 K, & 4kl
PLEESE 10 REXG AT, e+ 248 =
Wl FE B, 8% 58 R 25 b B g ) T, H
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ELISA 57 & W 22 45 W Be & B rf IL-2 | IFN-y Al
slgA i, FEARIN A o F R & 30 F RV 3E
LR ARAF
1.4 HIERESSH

iR 56 B0 4G % F Excel 2016 #1741, SR 5 R
FH SPSS 22.0 A FEAT ML FEAS ¢ K250, P<0.05

Y4 - B T IR AL (P<0.05) , Hik
B 20 AU R J AT X B4 ( P<0.05) ,2 4 XS
FEECR MR AR TC I 22 5 (P>0.05) ; S AR
WHAEIES 16~30 K, XG4 FHEE L E S
FXF R4 (P<0.05) ,2 2R XY HE VR 72 3 R LIk
BRI E 2 R (P>0.05)

2R BFE P<0.01 HERWEE 4IRFR N 2.2 RAKPHEMEVATENERRREERK

H+pRUEZ b S0 )

2.2.1  YOK AR LT R H ah R A S
2 & B 1 3 AAT, ROK Hh s T AE B L AT T X R
2.1 RAKHBFHMENFLATE X E G & R MEAR R E A IS RN EE5E R ¥ (5T
AU SR A BT WS E (P>0.05)

F 2 A] L, IR A ) FLAT R AR 1 ~ 155K
F 2 Rk R DR P B B G A I B O S

Table 2  Effects of adding Lactobacillus plantarum in drinking water on performance of laying hens

NS N an=} 3%

Rl 45 FAER et gy CBEE
Time Groups Average egg Death rate/%o  Laying rate/% Substandard
P weight/g 0 Ving v egg rate/ %

115 % X4 Control group 59.78+0.23" 1.12+0.63* 88.25+1.23 1.98+0.47
- IR 4 Test group 60.34£0.25° 0.55+0.44" 89.47+1.38 2.01+0.36

The 1st to 15th day
P {f P-value 0.024 0.045 0.150 0.767

¥+ #8 4 Control group 59.71+0.42° 1.14+0.63 89.72+1.35 1.67+0.59
J 5 41 Test group 60.23+0.51* 0.81+0.76 90.47+0.74 1.62+0.48
P {f P-value 0.027 0.704 0.145 0.820
[FZVEE B AR T F R RR 22 5 A W E (P>0.05) A F/NG FRERIR 257 B3 (P<0.05) , AR KE FRER R 2 51 I
#(P<0.01), T,

In the same column, values with no letter superscripts indicated no significant difference ( P>0.05), while with different

#16~30 K
The 16th to 30th day

small letter superscripts indicated significant difference ( P<0.05) , and with different capital letter superscripts indicated extremely
significant difference ( P<0.01). The same as below.

R3 RKBFMEY AT E X BIGE R M

Table 3 Effects of adding Lactobacillus plantarum in drinking water on egg quality of laying hens

ok .. TR o
\ , BBAER EARE . CUTES RSMEE O EES6
Fsf [ 21 5 W FG B Eggshell
. Egg-shape Albumen . . Eggshell Egg yolk
Time Groups ) . Haugh unit  Thickness/
index height/mm strength/N color
mm
1% HBZH Control group  1.27+0.05  7.50+0.67 88.13%+3.33  0.40+0.04  38.46x4.03  9.47+0.74
The 1st d XG4 Test group  1.31x0.04  7.59+0.82  86.25+4.63  0.38+0.03 40.22+8.15  8.73x0.59
e 1S a
Y P {H P-value 0.347 0.229 0.212 0.139 0.461 0.252
15 % Xt HEZH Control group  1.34+0.06  6.76+0.52  82.21+3.23  0.38+0.04 38.08+8.46  8.77+0.59
ie llSth da IRYG 4 Test group 1.36+£0.04  6.90+0.60 82.01x4.04 0.38+0.04 36.90+8.34  8.67+0.49
Y Pl P-value 0.314 0.511 0.884 0.782 0.704 0.739
55 30 5 Xt HE4H Control group  1.28+0.05  8.17+0.82  90.13+4.63  0.33x0.03  41.10£5.62  8.80+0.56
* RG] Test group  1.27+0.03  7.91x0.56 88.71x2.72  0.34+0.12 40.51%5.93  8.47+0.52

The 30th day
P {H P-value 0.760 0.304 0.314 0.309 0.782 0.101
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2.2.2  POK A SSIAR P L AT B X 2 8 BT A K O 1Y
Al

R4 ATA IR FLAF IR S50 1 R, 2 4
HE P AP R E 27 (P>0.05) , Hilk
2 B ORI B DL S R HT I HO W AL R
PR B W AR T X8 BE AL VR Al 9 L AT B S 56
15 K, 50 20 2 20RO 0 75 5 8 Tk HO W A

WP K S G L T R, & R
H5-8V A3 15 BT A K A i T x5 B2, (B 22 57 4
AR (P>0.05) ; Y Ik 91 FLAT B )5 46 30 K,k
0 21 2 8 R HO WAL PR OK B S T
X R (P<0.05) , 8 9% s B LA M85 Ui JEk H5-8
H7 WAL B UK P& T XA A5 AR
E(P>0.05) .,

R4 POKBFMEY AT E X EHHOKF R0 (LR ERR)

Table 4 Effects of adding Lactobacillus plantarum in drinking water on egg yolk antibody levels of

laying hens ( expressed as blocking rate) %
e 5 s Ve Ho-8 W SR HT IR U HO
Time Groups NDV.Ab VSRR IREN VRS AR LN VR RIREN
AIV-H5-8 Ab AIV-H7 Ab AIV-H9 Ab
1% %}HEZH Control group  86.81£7.29 02.28+2.43 97.83£0.27 97.08£0.52
The 1st day R4 Test group 84.59+10.67 93.23+0.66 97.41£0.28 95.68x1.91
P {H P-value 0.592 0.259 0.253 0.158
Xt & 2H Control group 91.25+5.68 88.40+7.53 97.21+0.42 95.78+3.39
ii;ﬁh day I 4H Test group 93.13£2.98 90.89+3.95 97.12+0.33 97.41£0.67
P {H P-value 0.126 0.366 0.600 0.125
5 30 Xﬂﬁzﬂ Control group  89.62+4.23 87.48+3.97 96.59+1.20 96.39+1.50"
The 30th day R Test group 92.09+2.35 88.95+2.22 97.11£0.92 97.460.54"
P {H P-value 0.129 0.320 0.289 0.048

23 RABRMEVATENELCOLFTRE

it EA
2.3.1  POK AR LT B GF 25 X8 1L 3 e e BR

B Sl i |

F % 5 AL AP AT G 26 1 K iR
HENG MG 1gM TgA Eimth 3% & T X4l (P<
0.01) , Il 7% 1gG & & 3 & T X B 41 (P<0.05) ;

I FLAT S 15 K iR 41 A9 17 1eG .
IgA &t 2 & T XYL (P<0.01) | 1L 7 1gM
XTI E 25 (P>0.05) ; IR A Y 3L
FRR A5 30 KRB 4 X 1V TgA & = B %
T X B4 (P<0.01) |, I3 IgM  IgG & & 2 5
F X IE4H ( P<0.05)

RS RKPHFRMEVIARHEXNESNERRIKESSENH M

Table 5 Effects of adding Lactobacillus plantarum in drinking water on serum

immunoglobulin contents of laying hens wg/mL
sy [ 2H 5 RPERREE M RPERKEH G RPEPREE A
Time Groups IgM IeG IgA
- Xt B8 ZH Control group 738.94+56.75" 1 593.15+168.88° 159.53+24.08"
ie 15t day 5620 Test group 832.25+79.32% 1 867.90+267.26" 194.61+20.54*
‘ P {H P-value 0.007 0.013 0.003
515 % Xt B840 Control group 773.27+89.23 1 742.12+231.47" 181.88+16.08"

The 15th day

30 K
The 30th day

IR Test group
P {H P-value
Xt 40 Control group
B4 Test group
P {H P-value

839.90+76.06
0.089

822.51+66.69"

884.70£58.27*
0.040

2 160.90+222.11*
0.001

2 003.75+225.49"

2 283.10+206.59°
0.011

232.16+9.73*
<0.001
205.47+13.86"
231.86x17.57*
0.002
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2.3.2 PRIK S 0 AR 4 LR B 0T B X I T A48
IR F B sTgA 5 5 fR 52 1)

M2 6 P, IS AP FLAF 1 5 56 1 K 1
XM slgA & B W E & TR (P<
0.01), MVF IL-2 & & T X B4 (P<0.05) ,
M7 IFN-y & & 5% A T & 2 5 (P>0.05) ,

JE 2R 15 K6 41 BN 1ML T TFN-y 7 5 i) 2 3 5
FXFHRZL (P<0.01) | IML7E sIgA & i i 35 = T4} R
ZH(P<0.05) , L7 IL-2 & & 5% 410 i 22 57
(P>0.05) fHIRX50 4 AEBUE b T X0 B U e
YIFUT RS 30 K, 56 2H 8559 I 3 IFN-y  sIgA
ST E S T RA(P<0.01) , ILH IL-2 & &

RIS 20 72O Lo Tk B VR I AE 9 FLAT TR

F6 WAKFRMEYIAHEMNEGMLFHBEF R sIgA 2R F

XA T #2255 (P>0.05)

Table 6 Effects of adding Lactobacillus plantarum in drinking water on serum

cytokines and sIgA contents of laying hens

A 203 TRy H 4 A R -2 HIRF AR EE T A

Time Groups IFN-vy/( pg/mL) IL-2/(pg/mL) sIgA/(ng/mL)

1% X} BEZH Control group 50.79+6.26 134.78+12.10° 1 469.27+172.68"°

The 1st day RYG4H Test group 54.08+5.82 156.95+24.67° 1 770.59+249.29*
P {f P-value 0.239 0.024 0.006

515 % Xﬂﬁéﬂ Control group 49.02+4.22° 142.03+26.10 1 598.78+199.85"

The 15th day 14241 Test group 62.024.61* 161.46221.71 1 847.08+260.95°
P {f P-value <0.001 0.087 0.028

55 30 5 X+ H84 Control group 60.28+3.93"° 185.37+24.62 1.827.19+120.91°

The 30th day ﬁt%éﬂ Test group 68.91x4.40" 186.37+21.41 2 087.20186.59"
P {f P-value <0.001 0.929 0.002

24 RABFEMEYVITENELZHRFE

LHERAG 01 5 M 8 B TNy 2 e A 35 v TR

FHIEAEFE slgA S 2RI
2.4.1  PROK IS A ) LT B B XS 45 i B 1
ZHIEE TFN-y 75 1 19 52 1)

MR 7 Al H IS A FLAT R 5 5 1 R i

MR (P<0.01), T =98 5= W 5B IFN-y &% &
W = XYL (P<0.05) 5 IR A W0 ZLAT 1 )5 56
15 K55 30 X, il 50 41 8 X 45 I B 38 26
IFN-y & & 5% A B T % 2 5% (P>0.05) ,

R7T WKBFMEDAFENEGEHRFERIR IFN-y 2200

Table 7 Effects of adding Lactobacillus plantarum in drinking water on IFN-y content in intestinal

mucosa of various intestine segments of laying hens pg/g

sy 1) 21 5 T+ =W Epi7} =17
Time Groups Duodenum Jejunum Tleum Cecum
- X} i82H Control group 454.35+98.95°  457.35%55.01°  370.68+76.22° 350.55+67.27"°
ie 15t day PR J2H Test group 563.27+75.39" 541.59+86.38" 492.85+50.10* 487.87+60.44"

P {H P-value 0.013 0.020 0.001 <0.001
15 % XJHE2H Control group 667.74+61.25 628.80+56.59 552.74+49.33 584.50+52.13
The 15th d J 54 Test group 656.30+43.84 623.27+82.36 581.16+38.05 539.14+43.91

e 1f a
Y P {H P-value 0.638 0.863 0.166 0.052

%30 K
The 30th day

X} HEZH Control group
G4 Test group
P {H P-value

700.59+62.31
705.83%£17.29
0.844

666.60+81.39
633.93+44.29
0.284

602.61+44.24
620.24+58.95
0.460

590.78+38.33
608.86+34.80
0.284
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2.4.2  YOK ALY FLAT B0 X 45 g B iE
B TL-2 554 Y2

M1 8 IR, B IAE D) FLAT W R 56 1 K il
XG2S 5 AR IL-2 % Ak 0 35 5 T 0 R
L (P<0.01) , [m] 7 R TL-2 5 6 35 v T % IR 4
(P<0.05) , + 48 B IL-2 & 1 55 B4 0

30 K, 5 5 %
TEHTREER(P>0.05),

EZEF(P>0.05) ; N IAE W ZLAF R 5 5 15 K, IR
B 2H HE Y 2 B B R TL-2 & 0t 2 i T X R4 (P<
0.05), T =481 . M n 5 & M F K IL-2 & 7 5%
HZHTC B 222 5 (P>0.05) s S A W FLAT B 5 46

HE 20 2R 4% 1 B 1 R RS TL-2

N =

RS WAKPHRMEMAREXNEBEZHERFERE IL-2 2 2R

Table 8 Effects of adding Lactobacillus plantarum in drinking water on IL-2 content in intestinal

mucosa of various intestine segments of laying hens pg/g
i 1] 21 5] T+ =W 7} =17
Time Groups Duodenum Jejunum Tleum Cecum
- Xt E4H Control group 2 228.39+295.51 1 827.02+234.92% 1 860.14+211.23° 1 634.82+205.54°
ie st day IR Test group 2 490.16%+314.19 2 290.83+280.45" 2 127.14+237.97* 2 100.07+293.61*
P {§ P-value 0.071 0.001 0.016 0.001
515 % X HE4H Control group 2 049.21£222.54 1 683.96+215.32" 1 489.51+145.17 1 589.92+219.24

The 15th day

%30 K
The 30th day

R Test group
P {f P-value
%} #E4H Control group
X4 Test group
P {H P-value

1925.23+£234.87 1 907.24+215.48*

0.241

2 232.58+276.32 2 245.80£265.00
2 185.42+217.88 2 070.84+313.56 1 916.71+205.43

0.677

0.032

0.194

1 567.89+£169.03

0.281

1911.13£191.09

0.951

1 555.93+181.54

0.710

1 916.16%£196.07
1 799.15%£195.86

0.198

2.4.3  YOK ALY LT B X 3G 45 1 B i
BN SIgA 7 AR

HIZ O Al B B ZLAT B 56 1 K il
HEXG+ A8 R sIgA 5 8 R 3 T

BRLL(P<0.05) , M5 W Bh I slgA & il i 3%

TR AL (P<0.01) s IR LI R 45 15 K
S5 30 F, 4R 5 % HE £ 7 A 4% I B W i 8
SlgA G EHG T B2 25 7 (P>0.05) .

R9 WAKBRFMEDAFENEGEHRFEFIR slgA 2R

Table 9 Effects of adding Lactobacillus plantarum in drinking water on sIgA content in intestinal

mucosa of various intestine segments of laying hens neg/g
i [ 215 R —ti= 7] = Epi7} HW
Time Groups Duodenum Jejunum Tleum Cecum
- %} E2H Control group 28.91+3.02° 25.01+3.46° 19.66+2.08" 17.07+2.79"
fhe st day G4 Test group 32.25+2.89° 28.65+3.59° 22.70+1.75% 21.14+1.98*
P {H P-value 0.021 0.035 0.002 0.001
5515 % Xt E2H Control group 25.55+2.31 23.90+1.98 17.32+1.34 14.46+1.20
1
62 Test 25.10+2.16 22.51+2.07 16.66+1.63 14.15+1.33
The 15th day B2 Test group * * * =
P {H P-value 0.588 0.143 0.335 0.591
5 30 X} HE4H Control group 30.56+2.23 26.49+2.93 21.49+1.42 19.67+£1.56
ié 30th da X4 Test group 29.10+2.52 28.11+2.03 21.31+1.50 18.84+0.97
: y
P {fi P-value 0.187 0.167 0.787 0.174
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RIS 1 S
31 RAKFRMEDAFENEBE~EBEMK
=AU

A FLAFF B AR A ARDARR % o 380 98 o T ) e o
R FEAE S A PR PR RE I T RE EL AR B2 I IE
S, ARG S5 AR B UK O iR B FLAT R T
B E PR T T, X ks Ak A0 AR ZE X R R
S AN [ vl J32 A ) L A P I R B0 % A e B T A
Yy FURT T A ) A 7 e AT A AR Y
FFEas S —3 ., Song %" W5 & BALAA AR H S
A FLAF B T Ol A A7 98 45 TR A R B 3 o B s
AT, AT, WS AR ) LT R R A 1~
15 KRB0 4 5 X A8 1 2R o (K F X R4, nT g S
RIS HEAT I 3 A BB IR 3 = A G,

32 RAKPRMEYIFENEBERREESE
LR IK TR R0

0 ek N A S NN AN AV X VAN iy 8 -
Feuk 5 R B0 R A B A IR Y TR 2 4
PR AR R I, AT I FLERAT S 3R R
PRI B — B8 52 A o R0 389 5L A o G 2R T AR
AP EARIR I 45 S R, oK s i A 4 AL
FF R il 700 6T 2 B JE VR T, vl R S AR 3L
B 5 i A K,

U AKCE A6 = BB & ) s i B
3 A BT AR K O, BB DA XS B Y fo 5 R
XN PR FEAE TEN D, U 1gG N E, &
BEHUAAKOT (19 T B 3 3h s 355 1 3 ook
AR A R A — 3, (H H B AR v R 3 ~
4 dMTOT R R A Y A B0 ARG I Ak
S AR PR SRR A N, AR
SERARIR | TEOK RS A P LT B AT R e R
B K& R S BUROK O IR S R S =
AR TR A LR TR R B T ) AR A S ek
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Effects of Adding Lactobacillus plantarum in Drinking Water on
Performance, Egg Quality, Serum and Intestinal Mucosal
Immune Indices of Laying Hens

SUN Haozheng' XI Jianzhong®® ZHU Yahao' CHEN Xiangyu' HAO Erying'
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(1. Animal Science and Technology College, Hebei Agricultural University, Baoding 071000, China; 2. Graduate School ,
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Abstract; The purpose of this experiment was to investigate the effects of adding Lactobacillus plantarum in
drinking water on performance, egg quality, serum and intestinal mucosal immune indices of laying hens. A to-
tal of 400 Hy-line grey hens with good health and similar performance and at the age of 44 weeks were used,
and divided into control group and test group, each group had 5 replicates with 40 hens per replicate. At the
start of the experiment, the test group was added with Lactobacillus plantarum in drinking water ( =1.67 X
10" CFU/L) , and the drinking water finished within 2 h. The control group was given normal water. After
24 h of adding Lactobacillus plantarum, samples were started to collect. The sampling period lasted for 30 d.
The results showed as follows; 1) compared with the control group, adding Lactobacillus plantarum in drink-
ing water could significantly increase average egg weight on the 1st to 15th day and the 16th to 30th day ( P<
0.05) , and significantly reduce the death rate of laying hens on the 1st to 15th day ( P<0.05). 2) Adding
Lactobacillus plantarum in drinking water had no significant effect on egg quality ( P>0.05), but it had an
effect on raising egg yolk antibody levels. The egg yolk avian influenza H9 virus antibody level in the test
group was significantly higher than that in the control group on the 30th day ( P<0.05). 3) Compared with the
control group, adding Lactobacillus plantarum in drinking water could significantly or extremely significantly
increase the serum immunoglobulin A (IgA) (the 1st, 15th and 30th day) , immunoglobulin G (IgG) (the
1st, 15th and 30th day) , immunoglobulin M (IgM) (the 1st and 30th day) , interferon-y (IFN-y) (the 15th
and 30th day) , interleukin-2 (IL-2) (the 1st day) and secretory immunoglobulin A (sIgA) contents ( the
1st, 15th and 30th day) (P<0.05 or P<0.01). 4) The contents of IFN-y, IL-2 (jejunum, ileum and cecum)
and sIgA in intestinal mucosa of each intestinal segment in the test group were significantly or extremely signifi-
cantly higher than those in the control group on the 1st day after adding Lactobacillus plantarum ( P<0.05 or
P<0.01), and the content of IL-2 in jejunal mucosa in the test group was significantly higher than that of the
control group on the 15th day after adding Lactobacillus plantarum ( P<0.05). It can be seen that adding Lac-
tobacillus plantarum in drinking water can increase the egg weight and improve the immune performance of
laying hens.[ Chinese Journal of Animal Nutrition, 2020, 32(6) :2880-2888 ]
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