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W OE RD T AR TR B NH, X A9 A K A A5 T RE A B4 AR BE % 200 HU 1 H % Ross 308 P49 b
MR AT BT AELZ.BNEL 10 HARSE) RXWEW 42 d b 1 XA, 1~42 H i
NH; B % H 0 mg « m™ . HAh 3 éﬂﬂvt&%ﬂiJNZI Hi%, NH; B 508 10 mg» m ?.20 mg » m °
40 mg + m ™ *;22~42 Hi$ ,NH, FiHEWE 54 15 mg» m’.30 mg * m * .60 mg « m™ *. 25 R B, 5 ot o vk &
(40 mg * m °.60 mg * m °)NH; B FMFML T H R & ADFI(Average daily feed intake, ADFD) 137 H 34 14 &
H ADG(Average daily gain, ADG) ,iXB6 4 AYFE T % & T X IR 2H. 5 %5 PR AR LY .42 H I Ik Py X 0 9 Fh 6% 43 10 784 47 92
BRI SlgA(Secretory immunoglobulin A, SIgA) & & ffi & NH, B8 W W m e LA m.21 HB .20 mg »
m A T A PR X N Y A TR LZM(Lysozyme, [ZMD & & K F 10 mg » m " 4UAIXF HRAL, M 40 mg « m *AbHE4
BEET 10 mg » m AN A ;42 HEEAT.30 mg » m * A HH A ER b LZM FEEE S T 15 mg » m 4Ll
X HEAL LT 60 mg » m P APBRAL W E KT 15 mg e m LRI IE4L .42 H #AT.60 mg o m NH, {2 2 A% W iR 15 54
3 AN U6 2 PR XS AL 8 ORH X T 6 BB A S 2 R PR L L 7E 0~21 H I3 1) A0l A &SR IR DR I FE 10 mg -
m AR ,22~42 H WA &S BB R EE R LR T 15 mg o mo°, LA S5 4 10 PR X8 A 72 0 A R4 B P X

KPRIAD S A KRS VA TG A W B G ER TR 1T A Y

FESES 58314 XERARAERD A
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R BRAIK Sh W LA IR I 2R G5 95 9 0 45 IS 9% (1R 0 L IR 3G I K E & SR A AE TR K B R TR
WRE NH, PREE 23 ™ 5 52 ) PR X 1) £t AN AR RS~ UNH, KA BT 3 & F& 0 9 258 e 58 8 R TAE N Bt
(R, 5 Ye IR BE . SR & = A F WK AR RGE T AR5 44 202 50 % 1A OC L 2 i 1 WA 1R
FIE R AE BT 30 e i A5

BEERE R eSS P RSB A 25 mL o« m 0 HSE PR IR A O R R 8 S A R
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NH. 503805 Wi AR () 6 28 T B W Y PP 110 775 781 T (L ZMD) 23 I R A 2 Bk 3 11 A (STgA) S B R AR 7
FE K, %) NH 335 A B 8/ AR T A (9] 52 6 9 B8 NTHL, X POV 3 v STg AR LZM 52 i 1) BF 55 i A
B R, A BEFE A Ross 308 A 7% 88 T W] 0 42t ¥ B2 1) NH, B8 rp LR WA [/] NH, ZKSF X LZM #il
SIgA DK AR A= K 1 16 0 6 92 T R 110 5% i

1 #EITTE

1.1 R

¥ 200 H 1 H % Ross 308 WAYBEHL /AL 4 S0, 0B 5 AN ERE AN ER 10 HOARER) iK%
JEA K 42 .3 B A & 35 3% PR 8 T AR E (N'Y/T388-1999) 43 B Be ik B NH, ¥ BE AR EE AL B 1 g % B4,
1~42H# NH, RN 0 mg » m™ . HAh 3 41 05041, 1~21 H i, NH, s & E 2508 10 mg -
m*.20 mg * m *,40 mg * m *;22~42 HIR,NH; i =R E /S5 M 15 mg *» m .30 mg + m °,
60 mg * m °,
1.2 KWFHE
1.2.1 K%Y

WA IAN 50 RGO AREE  BERES 10 P A&, 40 BT % 0 10 28 58 75 518 P9 . 20 55 45 11
WS R BT &R W A I SR, sk ok R — R g e S R % E
Z1.201720474286.6) . P4 B W 45 F5 A5 3k w7 i o 08 2 3 56 3h W 10 A7 Sk A8 Ak, I 22 2 1 oA AR AR A T AX
FIX800-NH;-A GRIINJT 2l BHE A R A w L o EERIID 2 Wi 4 A4 = 09 NH, BT & 7 B

AN IR T 2000 R B R [ 2Z A0 T B AR B o F s (1) 45 Al 28 5% % 4R 2 A T
1.2.2 HWRE

121 F 42 HEEE BEYLEE B AL B4 P A 5 XS (A EE 1 HD R )G T FE R B AT
FI R i BE SR AR R R M A RV T — 80 C A A7, F T it — 2 43t SIgA Al LZM &% & B J& , .0 JIE R il Ak
FE , RAENGIE L1 G (BF) A 5 i S 1 1 R AH X o 6
1.2.3 KR HT

FIHIG SIgA ELISA 57 & FXG LZM ELISA 25 & (b ifg i 56 A= W) RHECA BR 2 m)D D e 3874 i b iy
SIgA fil LZM & f AR4E WEL SV 1 05 ik e 88 B e SO ik 3 B it /IR i i, g » ke
1.2.4 St

FH SAS # ) ANOVA F2JF (SAS Institute 2001) X 5086 #4748 0 W ¥ % P ¥ S Tukey K 56 i
173 (p<<0.05) FF R TR 3R J7 22 43 7 2K 43 B 4 21 22 ) 19 2 5.

2 H#RE5HMH

2.1 NH; REREX ARG EK SN

G VR B X TR R A K P R A S e AN R (3R 1~ 3R 3) TR,

TEEB I (1~21 D (FE DF,NH, ABE4HR ADFI il ADG & 35K T4 B4, T H 40 mg « m *NH, &b
FRZA Y ADFT & 250 T JH At 79 > 4 BRAH SR TR A 38 4 1 22 1R 1 3% 22 5%.40 mg » m™° NH,; 203411
L AuES 1)

22~42 AR DEEREIR,3 > NH, A A ZERE ADG 2 7 AR % AkE NH, Bk rsgm,
ADFI #1 ADG 2 I EREAR)E I 1E 60 mg » m ° NH, ZFZH N A ADFI #l ADG 7& 4 2H o . 7]
B ek A b 30 2 BT R 4.

Nk 3 FiR,10~15 mg » m * NH; ZbFEXF A ADFI %45 B 52 i) A0 X F % BB 41, 20~30 mg *
m ‘Hl 40~60 mg + m ° NH; W FE M ADFLEEIH 40 45 R Wos X B ADG 3 & T 40~60 mg -
m P 10~15 mg+m * NH; 4bF4 ,H5 20~30 mg* m * NH; A ERA D F HEFZENLE.20~
30 mg + m ° NH, ZFRAE 4 4 fp ik 8 8 10 ADFI ARAR Y ADG. 5 X BB 4 A e, 40~60 mg « m ™ 4bHi 4
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B TR R A 2R 2 S AN B 3 T HC At T 2 A AR R B Ak R 3 TR B R 40~60 mg + m P AL PR AH A 4K 5L
IS WIE] ,40~60 mg » m SANHEAMFETRALE 4 Ah 2 HE .
R1 NH; BEREX 1~21 B AE & K020

Tab.1 Effect of ammonia on the growth performance of 1 to 21-day-old broiler chickens

AR E /(mg » m ™) FPHHRER/g FEH R AR g TR LR/ 6 FeT /%
0(control) 43.40+1.61° 29.60+5.13¢ 1.5140.30 1.35
10 35.9641.38" 24.54%1.69* 1.4740.08 3
20 37.9240.60" 25.15+1.87 1.5140.13 2
40 31.1043.79¢ 20.09+2.88" 1.5540.06 8

a—c: JHPR AR R R 2 5 3 (p<<0.05).
2 NH, REREX 22~42 B0 ABAE KRN

Tab.2 Effect of ammonia on the growth performance of 22 to 42-day-old broiler chickens

AAURREIE/ (me - m ) THIREH/e TR R L ST Vi
0C(control) 161.8747.93% 88.97+13.82° 1.8540.24 0
15 98.75+12.11% 55.9343.03" 1.78+0.31 2
30 118.4249.35% 71.64+7.27 1.66£0.13 4
60 92.18+11.97¢ 49.91+£12.82¢ 1.9140.35 10

JB AR A A 7R 22 573 18 3 (p<<0.05).
T3 NH; REREX 1~42 B ABEKIEEENEIN

Tab.3 Effect of ammonia on the growth performance of 1 to 42-day-old broiler chickens

ARFRWE/ (mg e m %) FHHRAER/g T8 H IR g TR LR/ % TR/ %
0(control) 102.6344.65° 60.77+6.59¢ 1.74+0.13 1.35
10~15 67.36=46.30" 40.2841.96% 1.6840.23 5
20~30 78.17+£4.57" 49.50+3.20% 1.6240.06 6
10~60 61.6447.22¢ 35.0246.98¢ 1.79+0.22 18

BRI 7R 22 5 W 3% (p <<0.05)510~15 mg » m ™ * KR ZALBALAXG 1~21 H ik # NH; Bk oy
10 mg » m™ i 22~42 HEEMETEAEN 15 mg + m °.20~30 mg + m PR IZAEBA NI 1~21 HERK NH;
HREH 20 mg e m 2Ll 22~42 HIE AR WKEN 30 mg + m ™ °.40~60 mg » m P RI/RIZALIA NG 1~21 HiR
B9 NH; Ji R 40 mg « m— 2,10 22~42 H IR ME R EKRE N 60 mg « m°.CF D
22 NH; RERENAGEEEARENHMN
B2 4 I, 21 HOE BT, NH, i 3 8 2552 0 LZM & & {H 4] SIgA 520 A .20 mg « m *Ab3H 4L
WX LZM &8 5 F R T X A FME R =W E4H (10 mg « m ) (p<<0.05).40 mg « m *ALFEL ) LZM &
it i T A 3 41 (p<<0.05).
%4 NH, REXREW1~21 ARABEREASENY

Tab.4 Effect of ammonia on the protein concentrations of 1 to 21-day-old broiler chickens

ﬁ-\

NH;/(mg+*m ) SlgA/(ng+* mL™ 1) LZM/(ng *» mL.™ 1) NH;/(mg+*m ) SlgA/(ng+* mL" 1) LZM/(ng * mL™ 1)

0(control) 428.53 £ 30.19* 97.37 + 3.29% 20 515.21 £ 66.31¢ 65.07 = 4.29¢

10 432.95 £ 8.24¢ 91.18 + 2.85" 40 462.26 £ 9.69¢ 106.69 £ 0.44°

a—c: JHIR A FRR 25 5 B3 (p<<0.05).

# 5 WR,10~15 mg « m “ACHLH A XY MER H SIgA F & SATRAME R AR E . 7E 3 Mikmdrth,
fEE NH, JREHEM 0 mg « m *#%] 40~60 mg » m *,SIgA & 2L, A Y NH, faEikEik
# 60 mg « m I SIgA & 5 3k B s (.0 xF T 5 — A E M LZM i E  BAARBT i ik B 20 (10~ 15 mg »
m D 5 X B AR SR 22 R W EURAE 3 IR A b BiE NH, Bt Wk B T m, LZM & it R i
R WFE EIHE B E TR, B2 NH, Btk ikF] 60 mg « m I H LZM % ik 3] f L {H.
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x5 NH; REREXN 1~ HRABEASENZ I

Tab.5 Effect of ammonia on the protein concentrations of 1 to 42-day-old broiler chickens

NH;/(mg+m *) SlgA/(ng+*mL™ 1) LZM/(ng » mL~ 1) NH;/(mg+*m *) SIgA/(ng+*mL™ 1) LZM/(ng » mL™1)

0(control) 380.94 £ 0.76¢ 82.30 = 2.89% 20~30 483.44 + 5.78° 107.62 &£ 3.09°

10~15 371.11 + 8.81°¢ 73.19 £+ 0.18 40~60 549.24 £ 5.49° 58.67 £ 6.96¢

a—c: BRI RN 2 57 8.3 (p<<0.05).
23 NH; REREMNABHKERENF M

NH, o5 v B2 35 52 0 42 H 88 PRV Jif Jit 0 B0 1 R 6T J52 2 (43391 2 0.006 9 1 0.003 0) . fBXF 21 H i#
AL XS (1 e AR L %) T I AT B S S e (R 6) LA AR L AE RS S S0 B o B b  NHL i i R X BF
F14) AF X JBT 42t B AT B 5

%6 o, H IR 2500 8 25 B AT B (p<0.05) , Ju HJE BF (p<C0.000 1) JF 5 94 B A H 1% 22 1] 4
AH AR P T B e A0 G R A X 5T o 4 5% ) L BE B B

*6 NH, RERENABEKRE NN

Tab.6 Effect of ammonia levels on weight of lymphoid organs of broilers(N=5)

b 3 i i I8 ik 2 G
NH;/(mg e+ m %) 21 Hi% 42 Hi% 21 Hi% 42 Hi% 21 Hi% 42 Hi%
0(control) 2.44%b 3.00° 1.01° 1.450 2.69° 1.39°
10~15 2.88ab 1.66° 0.86% 0.92° 2.39¢ 1.32¢
20~30 3.06% 2.48% 1.00° 0.94° 2.67% 1.30°
40~60 2.28° 1.68° 0.85a 0.94° 2.62° 1.27¢
b 0.12 0.17 0.03 0.06 0.09 0.07
P {H 0.059 4 0.006 9 0.112 4 0.003 0 0.661 0 0.947 9
AR 0.011 0 0.000 5 0.603 8
A ##% 0.006 0 0.036 6 <<0.000 1
AT X H % 0.012 4 0.027 1 0.925 5

a—c: AR IR 22 57 B3 (p<<0.05).
3 3 i

3.1 NH;, REREXNABEKEENTMD

XIONG ZEUIBFGE3E B, A0 H T %0 BRZH AR B (752 3)mL « m* NH, 434 3% i ADFI il ADG 43
SRR 5.7 % H1 16.4 %0 (p<<0.05) AW WAT B T UM ZE AL . = T W B (40~60 mg » m *) Y NH, W&
DL E RS ADFL M ADG (G5 3). [, WETL 28158t & 30 = (B NH, &b 320 ADFI Al ADG & % {i%
TR B AL BEAL (p<<0.05). XIONG %50 & B B AN A B[ (75 +3)mL « m ™ I/ L5 AL R A
325 (p<T0.05) FEAM v, Bl & NH, Tk vk B 19 19 i, ADFT F s R e A 3 2 35 1 FH I R R
ADG SZE PR (36 3). 45 Ml B A NH, 3305 A ADFT A kL 4k R A3 42 b /8 F L (02 NH, 4
BRALAY ADG $58E AR H DR AL R S T3 IR 4L (R 3) PSR BE R NH, fil3, A XS R I b X B o s iy
ADFI Mtk 6% (3% 3).20~30 mg » m™* NH, 4419 ADFI 35 8 e = . B A 5 = 09 1) RH % fb R L (R
ADG A% FXF BE A 25 50 2 B w3 o B2 1) NUHL, R0 3306 A= < B = A= 671 1T 5% i, 3k AT B T NHL 30 805 i Y
XU F S W AT T R A 1 L ADFT L ADG Bifi e 5 338 i i 4 AR 18 4]t e 1k R 0 I i A8 Ak RV
AWEZER(p=>0.05) A0 1~21 A a0 (L3 BE S NH, Jo0 kil 5 (0 38 i 58 in . ir 5 g 55 pF 5%
& NHy HI#T 0~21 Hi#g3SH ADFL fl ADG &4 W3 501 (p =>0.05) . 11 H. ., 78 i 5 2 W 2 41 (60 mg -
m ) DR Ak R 2 AR (p<20.05).

ARWFGE R 22~42 H% B NH, 00 B 30, fkL G bR 2 BRI GGR 2) . Seit bt B, 22~
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42 HI& WA H ADF1 Al ADG ZEfb #3538 4 A 45 S AR 0. S Ak P4 A A6 T 3R 4T i T ) iR 4.
32 NH; REREMABREEARSENHIN

SIgA Xt TR 4 20 Wy B A Joh FE 35 ThT 28 G T 2L, FR oA o 2 o 3 A0 g A1 286 O 3 T 119 5 — T B 4817 0L SIgA
JERE R b 58 M P BUAR B A DR B B R R T S 32 0 R I A W E AR R AT RE 1 AR O T R O T AR
FHES200 R AR G 8 I 3 B P 266 I W TR A AE B STgA A AH H RT3 52> NH, Xt AW IER SIgA #
M) F9 4 DG BIF 5 B 98 25 R 6 B N HL, s MR X 21 H % ARG MR VR 9 SIgA JCH B2 (p > 0.05) (£ 1),
{5 NH, J# 2k SIgA b 42 H IR (3% 5,24 NH, FREWHEAT 40 mg « m *HHER SIgA HH S &
BFE TR (p<<0.05), 2 NH; Frit ik ik F] 60 mg « m * W SIgA & k2L T (p<<0.05) , ik Bl i
EE. AT NH, B0 #E T SIgA By 43l I SIgA A J B TR 5 928 8 40 7 A6 A 40 4 TR Ot L 384
I HTAAR T DL 4 3h W DL G A2 52 3 1020 ST A RNk A BRI Bz 5 5 T A 24 40 R E b i o7 i 5 et 4 f
(55— B B4R SIgA B2 2551 4 P A B AR K, B AN B 67 1) vk e SR

LZM & —Fp KSR PUTE B [, B A by 2 5 K Al 3 G 1) J 0 2 i o0t a2 i 3 1ok K e R H A RS L
FERLVE 22 2% TCPH M 40 B R 0 LZME W] LT B 200 71 P 0 A 9 v (3R 4 IR 5), 5% IR AR L, 20~ 30 mg »
m *H40~60 mg + m * NH, Jif v 8% SIgA 1 LZM B & & 02 JERAMTPFR T, 10 mg e m *°
15 mg » m° NH, Sl SO 4 X8 FRS 1) 76 K o e H8 AR WA 3552 L (0 NH, il 328 T S 7 19 4y
W FRATHED STIgA Fl LZM 715 3 By A6 1 R 38 48 i S I v e 24
3.3 NH, REREXNABKEREE NN

i R o MG R G 5 PR XS 1) G 8 T BB A DG FE S T RE B A P 3 3 AN A% B A T 45 4 4 R AR R
ZHANG 25 F 5% K& B, FE 3 AT DL AE % S 248 5 0 R 8 BR8P 400 L TR 366 R ) 6 30 R B 3 A F o 45 2R
6 MR NH, 06T R R ML %) 52 ) 8 25 8 Tk IO 4% NH, R R IG T 21 H o RIS B i R 5L IO 1%
AROGE 5 L 00T 42 H I PG BE RTRG I 4 #H %o 5 8 8 A B I 25 5K S 2% B B 2 BTG I I ST 4 R — B AR
WFSE R &I NH, fll AR T RS G 38 B i AH X i, RS 2 RN B 35

4 #

GRS oL A S 2 P E TS0 50 A R R 60 g + 0 5 0 R B R DA G 0~
21 F 8 30160 45 0 O I 57 2 10 mg + mm* BUR 22~ 42 30 280 U v 07 206 F
15 me + LA IR HEAO P R B B S e

2 % X w
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Effects of different concentrations of ammonia on growth
performance and immune function of broiler chickens

Guo Yan',Zhang Jinliang',Li Xiaoping®, Wu Jian®,Chen Xiaoyu',Li Qing'
(1.College of Life Science,Shangqiu Normal University,Shangqiu 476000 ,China;

2.Department of Veterinary Medicine, College of Animal Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract : The present study explored the effects of ammonia on the lysozyme(LZM) and secretory immunoglobulin A
(SIgA)concentrations in saliva, ADFI(Average daily feed intake, ADFI), ADG(Average daily gain, ADG) , feed-to-gain ratio,
and relative weights of lymphoid organs of broiler chickens. A total of 200 Ross 308 broilers were randomly assigned to four
groups. During the growing period, these broilers were exposed to 0,10,20,and 40 mg * m~* ammonia during the starter period
and 0,15,30,and 60 mg * m *,respectively.Results showed that the ADFI and feed-to-gain ratio increased initially and subse-
quently decreased, whereas the ADG decreased only, with increased ammonia concentration. The mortalities in the ammonia
treatment groups were higher than those in the control. The SIgA content in the saliva showed no significant change in 21-day-
old broilers.By contrast,at day 42, the SIgA contents in the 20-30 and 40-60 mg * m ° groups and the LZM content in the
10-15 mg » m * group increased significantly compared with those in the control. Exposure to ammonia decreased the relative
weights of lymphoid organs,especially at day 42, when the thymus and spleen significantly changed in weight relative to those of
the control. Taken together, the suitable ammonia level was under 10 mg * m~* during the starter period and under 15 mg * m *

during the grower period for broiler production and health.
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