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

i H 1~21 Hid 22~42 Hi
Items 1 to 21 days of age 22 to 42 days of age
J5Kl Ingredients
FK Com 54.49 59.81
ZH Soybean meal 26.58 16.75
FAAFH1 Cottonseed meal 3.00 5.00
F KA K H AV Corn

4.40 5.40
DDGS
SEFFHFA Rapeseed expeller 2.00 3.00
T Vegetable oil 4.64 5.47
fi¥r Limestone 1.33 1.21
RS CaHPO; 1.79 1.58
L-#% /% L-Lys 0.17 0.26
DL-FEZAMR DL-Met 0.25 0.22
L-93% 8 L-Thr 0.10 0.10
SALIETE Choline chloride 0.20 0.20



EH =8 Betaine 0.20 0.15

&tk NaCl 0.35 0.35
TEE Premix! 0.50 0.50
4t Total 100.00 100.00
HIE/KF Nutrient levels?

fRUTRE ME/(MJ/kg) 12.39 12.83
HEAR CP 21.07 19.08
5 Ca 1.00 0.90
Bk AP 0.45 0.35
a2 Lys 1.10 0.90
HEIR Met 0.50 0.41
B Zn/ (mg/kg) 29.92 26.13

DRI R ST ARt The premix provided the following per kg of diets: 1~21 H#& 1 to 21 days of
age VA9 000 IU, VD; 1 000 IU, VE 20 mg, VK30.50 mg, VB; 2.0 mg, VB2 8 mg, VB¢3.5 mg, VB2 0.01 mg,
D-Z¥% D-pantothenic acid 10 mg, fHER nicotinic acid 35 mg, M8 folic acid 0.55 mg, ZE¥)Z biotin 0.18 mg,
Cu (as copper sulphate) 8 mg, Fe (as ferrous sulfate) 60 mg, Mn (as manganese sulfate) 80 mg, I (as calcium iodate)
0.7 mg, Se (as sodium selenite) 0.3 mg; 22~42 H## 22 to 42 days ofage, VA 6 000 IU, VD; 670 IU, VE 13.3
mg, VK3 0.33 mg, VB 1.3 mg, VB, 5.3 mg, VBs2.3 mg, VB120.007 mg, D-}Z/ D-pantothenic acid 6.7 mg,
JHEL nicotinic acid 23 mg, M2 folic acid 0.37 mg, 4E4# biotin 0.12 mg, Cu (as copper sulphate) 8 mg, Fe
(as ferrous sulfate) 60 mg, Mn (as manganese sulfate) 80 mg, I (as calcium iodate) 0.7 mg, Se (as sodium selenite)
0.3 mg

DERNSIE, HAANITFHEAE. Zn was a measured value, while the others were calculated values.

*2 Wit
Table 2 Experimental design

%) AT R AT

Experimental diet Dietary zinc level/(mg/kg)

Groups
Tl E= 3o 30
T2 ERBAR4+30 mg/kg £ 60
T3 b ARR+60me/kg £ 90
T4 E B AFR+90 mg/kg £ 120
T5 FMbAR+120 mg/kg 4 150

1.3 fAFRE
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1.4 05E$EbR 5%
141 ERKVEREIES
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Table 3 Calculated value and measured value of dietary zinc level mg/kg
1-21 Hi 22~42 Hi
SH 7| 1 to 21 days of age 22 to 42 days of age
Groups THEAE SEIIME THEAE SEPIE
Calculated value Measured value Calculated value Measured value
Tl 30 29.92 30 26.13
T2 60 64.82 60 63.43
T3 90 94.82 90 87.02
T4 120 117.61 120 127.57
T5 150 150.35 150 151.15

2.2 TR TS XS A K B F
TR K5 RS A KPR BB (RIS L3R 4. 38 5 ISR 6. th#k 4 T L, ZE KA, 90 me/kg
BEKCT 2 A RS 173 H 3 RT3 R B T R A AR 4R 60 me/kg KA
(P<0.05), FHAXIIRELLLZFALE (P>0.05). FARSKFY HBGE, FHHKE
BEAREILZERARZE (P>0.05),
F4 BIRECERS 1~21 FS IS K M s

Table 4 Effects of dietary zinc level on growth performance of broilers during 1 to 21 days of age

M FHAME FHBRER HEL
Htems ADG/g ADF/g FIG
A Male

T1 33.58 4920 147

T2 3423 50.120 1.46
ZH 53

T3 38.18° 55.87 1.46
Groups T4 36.08% 52.79% 1.46

T5 3558 5141 1.44
SEM 2.96 532 0.05

2V Linear 0.148 0.208 0.745
P{H P-value ) )

X Quadratic 0.068 0.097 0.428
Female




T1 3291 47.94 1.46

™ 34.26 49.77 1.45
2H 5

T3 33.53 49.02 1.46
Groups T4 33.28 49.74 1.49

TS5 34.09 50.21 1.47
SEM 2.77 5.01 0.08

#61 Linear 0.614 0.714 0.158
P{E P-value X

— ¥ Quadratic 0.867 0.732 0.247
FAMN. Main effect

JKF Level 0.185 0.207 0.319
P{ P-value PR Sex 0.006 0.050 0.060

PRI K Sexxlevel 0.702 0.812 0.564

BB B IRAR/NE FRRREREE (P<0.05), HESRLFHRRZRRNEE (P>0.05). FEHE.

In the same column, values with different small letter superscripts mean significant difference (P<0.05), while with

the same or no letter superscripts mean no significant difference (P>0.05). The same as below.

2 5 L, AEKSEH, 60, 90, 120, 150 mg/kg £ 7K F2H XS [¥)~F- 24 H 46 5 F07 35 H
KEERZE S TRMERA (P<0.05), SFHAGMBEILERAEZE (P>0.05), %4LEG
FFEI A E, FHHRAEMBERERAEE (P>0.05).

RSO VDREEKOTXT 22~42 H S PG AE KA BRI SE

Table 5 Effects of dietary zinc level on growth performance of broilers during 22 to 42 days of age

H FHHME PR aR  MEL
Items ADG/g ADFl/g F/G
N Male

T 82.50 166.122 2.01

™ 89.21° 176.48° 1.98
2H 5

T3 85.540 170.43° 1.99
Groups T4 89.70b 17845 1.99

TS5 88.48" 174.89 1.98
SEM 6.53 7.12 0.03

£8Pt Linear 0.065 0.074 0.304
PfH P-value X

— ¥ Quadratic 0.208 0.080 0.277
Female

T 80.07 164.12 2.05

™ 77.78 161.06 2.07
2H 5

T3 77.49 160.87 2.08
Groups T4 76.74 159.75 2.08

TS5 77.99 163.21 2.09
SEM 5.99 9.72 0.06

£8Pt Linear 0.527 0.708 0.096
PfH P-value X

— ¥ Quadratic 0.410 0.074 0.101




T4 Main effect

7K Level 0.103 0.064 0.529
P{H P-value 5] Sex 0.000 0.001 0.000
PERIXIKF- Sexxlevel 0.658 0.398 0.475

M 6 Al W, K4, 60. 90. 120. 150 mg/kg FE/KFAHASK P HIME B2 5T
FEAREARRA (P<0.05), ARSI FHIEEZRARE (P>0.05). F4H A FIRERS 1
BHXEE. BIEAEE R ZRAEE (P>0.05).

PSR E BUR P H I L P2 HR B R S BR300 26
PECE — R 2GR R R (P>0.05),

R6  VREEKTXT 1~42 H I XS A KA RE A 52 W

Table 6 Effects of dietary zinc level on growth performance of broilers during 1 to 42 days of age

TH FHIHE  CPHRER EHELL ,
Mortality/%

Items ADG/g ADFl/g F/G
 Male

T1 58.04° 104.74 1.80 1.02

T2 61.72° 109.94 1.78 0.42
2H 51

T3 61.86° 110.32 1.78 1.92
Groups T4 62.89° 113.07 1.80 1.08

T5 62.03° 110.31 1.78 1.33
SEM 431 6.58 0.02 1.52

251 Linear 0.119 0.107 0.098 0.211
PfH P-value X

X Quadratic 0.146 0.200 0.087 0.146
Female

T1 56.49 102.65 1.82 1.56

T2 56.02 101.99 1.82 0.18
2H 51

T3 55.51 101.62 1.83 2.34
Groups T4 55.01 101.11 1.84 1.56

T5 56.04 101.36 1.81 1.56
SEM 4.80 5.47 0.02 2.89

#& 1% Linear 0.670 0.217 0.157 0.226
PfH P-value X

X Quadratic 0.769 0.328 0.219 0.237
EXN Main
effect

JKF Level 0.056 0.207 0.319 0.325

5] Sex 0.007 0.050 0.060 0.216
PIE P-value

5l < 7K 0.771

0.436 0.812 0.564
Sexxlevel

2.3 ARPHURFE KT XS IS S e A B 4R BRI Sk BE X 2
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TRDRR B 7K T 6F PRI X 628 35 B 18 ORI B 2 MERE (K B2 e 3% 7 AR 8. HRR AT L, TADRREE/K
SEXE 21 A 42 H RIS G 28 B R BRI B =M RE I E A (P>0.05). I 21 f1 42 H
B G B TR AL B M AR S IR KO 2 R B R I R M s R 2R 1R % R
(P>0.05).

T TIRBEKCT R 21 FR ARG 0 48 B HEHOR 8 Sk R 3

Table 7 Effects of dietary zinc level on immune organ index and slaughter performance of broilers at 21 days of

age
Al a1
15 IR ZE Ji A
[CE S = S E
RN FE 3k i) Ji i % Al Percentage
i H Whole Half  Percentage Percentage
Spleen Thymus Bursa of of
Items net net of breast of thigh
index/(g/kg) index/(g/kg) Fabricius abdominal
carcass carcass muscle/% muscle/%
index/(g/kg) fat/%
rate/% rat/%
A
Male
T1 1.20 2.13 1.18 0.62 0.85 0.10 0.08 0.020
3 T2 1.18 2.84 1.55 0.73 0.85 0.10 0.08 0.019
ZHH
T3 1.18 3.10 1.48 0.71 0.84 0.11 0.08 0.016
Groups 4 1.02 2.70 1.47 0.74 0.83 0.11 0.08 0.147
T5 0.99 2.88 1.65 0.71 0.83 0.09 0.08 0.199
SEM 0.047 0.186 0.081 0.025 0.005 0.002 0.001 0.001
et
0.988 0.147 0.311 0.293 0.086 0.106 0.187 0.467
PE Linear
P-value X
) 0.969 0.319 0.300 0.315 0.145 0.061 0.220 0.138
Quadratic
Female
T1 1.31 3.32 1.41 0.63 0.86 0.11 0.07 0.022
i3 T2 1.36 3.71 1.27 0.73 0.84 0.10 0.07 0.021
ZHH
T3 1.21 2.81 1.36 0.73 0.85 0.10 0.07 0.022
Groups 4 0.95 3.85 1.17 0.61 0.84 0.10 0.08 0.026
T5 0.95 2.68 1.41 0.60 0.84 0.11 0.07 0.024
SEM 0.032 0.138 0.069 0.019 0.004 0.001 0.002 0.002
2t
0.756 0.127 0.224 0.208 0.091 0.098 0.207 0.518
PE Linear
P-value X
0.697 0.219 0.317 0.289 0.129 0.087 0.211 0.207

Quadratic




N

BV

Main
effect
K
0.351 0.622 0.644 0.542 0.194 0.108 0.643 0.687
Level
P 5] Sex 0.316 0.066 0.184 0.129 0.217 0.131 0.004 0.000
P-value  H:51x7K
F 0.548 0.472 0.369 0.418 0.537 0315 0.355 0.431
Sexxlevel
R 8 VARREEACEXT 42 H il XS S B TR EON B SE PR RE 2
Table 8 Effects of dietary zinc level on immune organ index and slaughter performance of broilers at 42 days of
age
Stk I S
PR LS liCYiES
e R gl JRAILZE
LIS = QR 1) S =5 # Percentage
i H Whole Half  Percentage Percentage
Spleen Thymus Bursa of of
Items net net of breast of thigh
index/(g/kg) index/(g/kg)  Fabricius abdominal
carcass carcass muscle/%  muscle/%
index/(g/kg) fat/%
rate/%  rat/%
A Male
Tl 1.09 3.27 1.26 0.74 0.85 0.11 0.08 0.020
1) T2 1.01 2.84 1.38 0.73 0.85 0.10 0.08 0.019
ZHJ1
T3 1.14 3.10 1.48 0.73 0.84 0.11 0.08 0.016
Groups T4 1.08 2.70 1.59 074  0.82 0.11 0.08 0.015
T5 1.05 2.88 1.59 0.73 0.83 0.10 0.08 0.020
SEM 0.031 0.186 0.081 0.025 0.005 0.002 0.001 0.001
oAl 0.148 0.170 0.425
0.752 0.131 0.304 0.128 0.073
PH Linear
P-value —ty/¢ 0.055 0.203 0.107
0.832 0.235 0.277 0.344  0.100
Quadratic
Female
Tl 1.31 3.55 1.42 0.73 0.86 0.11 0.07 0.022
T2 1.36 3.71 1.44 0.73 0.84 0.10 0.07 0.021
T3 1.21 3.16 1.36 0.73 0.85 0.10 0.07 0.022
T4 1.02 3.85 1.25 0.73 0.84 0.10 0.08 0.026
T5 1.18 2.68 1.53 0.72 0.84 0.11 0.07 0.024
SEM 0.029 0.118 0.055 0.014  0.003 0.001 0.001 0.002
PlE 2tk 0.057 0.211 0.407
0.637 0.146 0.200 0.311 0.073
P-value Linear




FRRL
Main
effect

PiH

P-value

— 0.056 0.206
0.604 0.272 0.219 0.254 0.136

Quadratic

K 0.108 0.586
0.782 0.669 0.585 0.307 0.194

Level

PER] Sex 0.075 0.105 0.304 0.467 0.217 0.131 0.129

7K 0.324 0.370

F 0.408 0.346 0.354 0.378 0.477

Sexxlevel

0.246

0.687

0.000
0.385

2.4 TARREE K ST PR I3 G2 P8 b (1 5 )

TARRAEE 7K PS5 PRI X I35 S s P s ) L3R 9. ERER AT L, -2 PG 21 A 42 Hd I i
IgA. IgM Al 1gG & EEA R HEMENME. A% 21 HESE, 120, 150 mg/kg &K F4H
ML HOAR T 53 TR AR 4L AT 60, 90 mg/kg £F/K-F4 (P<0.05); 42 H#dH, &Mz
] B HUA A BE 2R (P>0.05). BERY 21 HESHT, 412 8] Pk A B2
ZE5 (P>0.05); 42 HIER, 120 mg/kg BF/KF2A MG PUAR B2 & T H A %4 (P<0.05).

21 HEEES, WAREEKT () 5AXMIETARREEE (0O A REFWRMEM ZREEXR

(P<<0.05), FH:[a1 A 775243 514 y=0.008x+5.000 (R2=0.285)F1 =0.000 079 4x2-0.002x+5.143
(R?=0.300); X [BIVA T2 0 MR BE K- 42.59 mg/kg B, A XS LG PUAA T FE A A -

42 HEI, AR ACT () 5 AX ML 1gA & & Go A RF K X EIHX AR (P<0.05),
H AN y=-0.000 075 9x2+0.011x+0.830 (R2=0.248); K [0l VA 1 28/ b 24 AR AL K N
102.44 mg/kg i, AXGIMTE IgA & 2 -

F9 GRS 21 A1 42 [ IR L 37 S TR ) B

Table 9 Effects of dietary zinc level on serum immune index of broilers at 21 and 42 days of age

21H# 21 days of age 42H# 42 days of age
E/REST] EIIRLST
BH SRR RIEERE gk i SRR RIEIRE Rk i
X X
Hems EHA  AM RAG . EHA  AM RAG .
Antibody Antibody
IgA/(g/L) IgM/(g/L) 1gG/(g/L) ) IgA/(g/L) IgM,/(g/L) IgG/(g/L) )
titer titer
w
Male
3 T1 1.212 0.73 6.96* 5.172 0.952 0.832 8.31® 8.67
ZH
T2 0.81° 0.69 6.42% 5.172 0.872 0.63° 7.36% 7.17
Groups 3 1.03 0.62 7.76% 5.17° 1.24° 0.69* 7.15% 6.83
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T4 0.86° 0.72 6.332 5.830 1.47° 0.82% 7.59% 7.67
T5 1.322 0.82 8.27¢ 6.00° 0.992 0.64 6.27° 7.50
SEM 0.047 0.034 0.198 0.115 0.056 0.033 0.306 0.238
5 A
0.434 0.399 0.068 0.002 0.083 0.083 0.074 0.284
PiE Linear
P-value X
0.051 0.208 0.076 0.005 0.021 0.051 0.208 0.052
Quadratic
Female
T1 1.292 0.872 8.252 5.67 0.99% 0.71° 10.642 7.832
T2 0.81° 0.72% 6.51° 5.17 0.77° 0.61° 5.52¢ 6.83°
T3 1.01° 0.72° 7.35% 5.17 1.182 0.70° 6.97¢ 7.5020¢
T4 0.97° 0.55° 7.55% 5.33 1.37¢ 0.96% 7.63b¢ 9.834
T5 1.222 0.62% 7.38% 5.00 1.182 0.66° 6.94¢ 7.17%¢
SEM 0.277 0.144 0.199 0.130 0.060 0.037 0.430 0.235
2t
0.953 0.001 0.617 0.225 0.018 0.018 0.081 0.325
PiE Linear
P-value X
0.011 0.001 0.279 0.412 0.059 0.059 0.012 0.438
Quadratic
FERUNE
Main
effect
7K
0.001 0.101 0.006 0.386 0.000 0.002 0.001 0.001
Level
PiH P Sex  0.755 0.409 0.275 0.290 0.922 0.958 0.659 0.368
P-value P 5Ix7K
¥ 0.132 0.514 0.369 0.318 0.523 0.489 0.621 0.458
Sexxlevel
2.5 TADKRAEE KT RIS 25 B 0B A 3 R FH 6 1R 5

TAPRRBE KT PRI 318 v B R TR B R IR P SR B BE R L3R 100 FRER AL, TR /KT
X 21 A 42 H i RS SEAE AR & AT B E M (P<0.05), B REEKCT 15w, FEMERS
EEHE R ARERH B ER S RBRIN 2R, 42 HROFERSENEST 21 H
IEA

W

«

o

TARREEACE RS 21 #1042 HIR RS 8 R LRI A7 B2 52 (P<0.05), Bl (Al RReE 7K~
B, BERAUFI R A 2R, 30 mg/kg FEKTAL 21 A 42 HESBER VM 2 B E KT
90 1 150 mg/kg Be/KF4L (P<0.05). ARIAEKPTBAEER VWA B WERIHZ 5, 21 HERH
BERAUFIH IR T 42 H#.

R0 TAPRER TR 21 A1 42 S IS S AE B 2 i S B R 5
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Table 10 Effects of dietary zinc level on fecal zinc content and zinc apparent utilization rate

21H# 21 days of age 42H#% 42 days of age
iRl TR =S FAPEE SR BERWA IR
Groups Fecal zinc Zinc apparent Fecal zinc Zinc apparent
content/(mg/kg) utilization rate/% content/(mg/kg) utilization rate/%
Tl 252.32° 23.01° 318.09¢ 13.76°
T2 289.56° 24.56% 336.17% 14.11°
T3 325.09% 25.09° 396.32: 14.89%
T4 352.97%® 24.96% 422.76* 15.522
T5 385912 25.71# 543.784 15.412
SEM 34.97 3.01 27.45 1.04
PlH
Povalue 0.001 0.033 <0.001 0.025
30 i

3.1 TRAREE AT XS PRI AR KA R AN = P e ) 5 e

BEAE LR AR Y ROV R S 2 R S R SE I, BB S 2 AN R, AR, R
K AR SIRI G S B, TS RS AR K R . PRSP b s e ) Ak SR AN AX
iV QR e 2 ik ik i< M=ok 2 2 G ST E Q7SS I Tt I & N D e v i TIN5 P S SR 2 27 1 N
AR, ERREEACE R A N ARG 2 H B AR BB R, X5 —Le AN B 4h
FAHL. BT 2S5 IR FE 1 PR A 7T 0 XS AR KA RE AT LI AR BR AR AL FR AR OS2,
22~42 HIE PR TR EEEN 65 mg/kg. THIRCHRIE, EEAIIK VX 5B B ikl i 4k 2
B RELW, (BRGNS AA PSR E . (HR A — SR A BRI K
AE — 52 00 1Bl P IS AN B 0 PAJ XS 26K R R Smiith SR 78 & 3N, RIS B R (R0 TR I K T 7E 34~181
mg/kg WA, AXS IXE AR A RE 7 A S 25 SR o IR AN BRI AT R Y R At e bR b
TCERMITN, R ARG A G o6 i 0 3 10 T B R L b, 00 i A Bl DR rh ) R e 3 o)
At 20T AT AL RS I A A B, AR I A it s o AR A P R 1) e SRR A A I
FAESECHRGE, TRAREEKF7E NRC HEFF B 22 2 £ NRC HEFE VU H N0 22~42 HESPIRS 1 4E
KA RETC L35 R0, S0 b (¥ i i 3% 52 DA b A B i e BTN I R (K R L, FRDRR K T
93823 mg/kg B, REMETH RS TUR G R TR, AR S h R RN . T B 2SO
TR, TRREEKF A 40~50 me/kg ARSI L XY E K TR B BRICBEEDIE A 1 7E FoK-
ZUPAVERR (& 30 mg/kg £5) AN 0. 40, 80 mg/kg £ERT 4~6 JHIE WAL RS B

TP E R B AAERMERERITONT, SRR B TERE AR R XS R B AN TR, (HLRR 57
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R PBRARKNREMSTRE S, SRR R EEKRE, R
40 mg/kg £ LG FIRAS BB, #D7E 80 mg/kg BERLMIAN B3, 458 NE TR b A F A
P ETT S ITEIERITRI RS 40 mg/kg B @ B K . PVEZES5BLE R 7RI A [ KT
BER IS IS B TR RN 60 mg/kg, FAEe A LR RRREE KA 30 mg/kg, BEANINAKF
N 30 mg/kg: E RO T AR EE K TN 47.51~87.61 mg/kg I, BFNE S R E B & B AR A
S, ERVERE. GEHLBERR, UCNERKCTE B T4k S i b R KT I G e ML RE
ERFE SIS S E TR, ARMERE TR, YOV E: BEREEK AR 327.61 mg/kg
B, FFEFREE S . AR, VR BB, RMemET &, HfHrER
RS BRI NP, bR 2% FE LAt TR T Bk, L e BB KIERE . LTI
HREEACTE bR - Wedekind S5O %2 21 1R HREE K- HH 10 mg/kg 38 0% 30 mg/kg 42 1
HMEXGHEEE ;. Mohanna SFUREFE K W RS BE R 2508 40 mg/kg. IKFHFIHIFINN, WATF
X ) 75 B B A B BOPE X S, AT IN 320 mg/kg, S5 BAVR I 80~ 120 mg/kg RESRIS AT
AR A B A S D RE,  (H RS B A TR AR P BAIC (24.50 mg/kg, SEMIMED, W] HEXT &5
RA R B0 K& B SEVERE I H AT T BORME b . AR LS R, S AL I
JESEVERER RIS 35 22 5, JR DR AT R B A TRDR I B 7K P-4 30 mg/kg, FRERAMNAS INEEXT &
SEVEREA R RIS E .
3.2 TAPREE AKX PAIAS I3 o 28 4 b 110 R

L7 S e AR AR I B D P e T 0 3R 7 R VT S b, A 1) S 2 7K SR g AR 150
R A KA B TR . AR LR IR S A0 AR A e AR R I B B R . AR
B, PR 7K ST Sk 25 R R PRI () ORI S R LTS HURRRE . 7E TR 90 mg/kg
i, G ThReR . Prasad FIF SRR, BEEGERGMRA . RERMGIENREAGFIEE %
PIKR R, B Z 0l RV REDIRe NI, SEURMR IR AR S, B2 2 J71H
S S AL ) S TRk — RABE R S B SR P9 2 28 B L S et S 4 4L 452 0
BB E s R R AL N AR U E TR A KR e O S ThRE . BRI
E IRV R A DNAL RNA [IhRE, S8R F AT e 25 5 S ILAuf, A s pL i
. oAb, BESHEAER AL FEAER E. B4R C SENERIURE PO REY), LK
DIRES

5K H AR SUORF RIS, BB S IR AT EL, ARG IS D30 5E (MDV)RETIE 1 B

FaPEW RS (BLISA) #UABHE FF%. Stahl 2505148, 1AM 28, 38, 48, 68. 118 mg/kg
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ANFVEE AT AR, RS A R PTR I RE JI4E 28 A1 118 mg/kg £ KUK, TMAE 38~48 mg/kg
B B, SRS TR P B KO 4ERRAE 38 mg/kg BONIE L, AR T LT, AERS X 4R LT
A1 MU(SRBO) I HTIAR SN 35 s TR B/ SFIk 150 mg/kg B, AEASHEA MR A (42l &, 5l
ALY 1R 5 G B 3], (G FL A K TR R o [5) AR 70 2o, TRRRAE KT 1E 44.67~84.67
mg/kg N, PIAT RS20 S 2 R G 2 ML RE IS B i IR A, HREE /KT 4.67 mg/kg(BFBRZ)
B 647.61 mg/kg(FEid &) I, 358 75 PR AR A A7 XS 4 S e RV G e D Ak o R IELAR S5 U0
1, EE GEAFIRIED MRS Gk 3 R AR AR, mERE T BRI R K1
B, AR T A% ST RN, B0t vk B SR R B, G Bh THLA B
Y, ST BRI I, REAE HNLRESE LT, (MIREE & b, SEA R T E g p T B 1
F o A7 SeR ST S B4R b 7] A2 KAV R AR bR — FEASZ BT 1 “BUB A5 41 Stahl 5051 B
SRR 37 me/kg IBEREIARRAR L, (AIIREEKSFy 103 me/kg TR 42 = 4 A AE
Wi R R T PSS T Mohanna 55017V U EE PR AN B2 HEXS () Sl S 82, I
WA T A KRR 5, G2 SR AT R4 IR R\ B AN BUR

3.3 TADHER KT P AR HE TSR B R A FH 2 f i

Tl o 3R B ARG PTG O H 23 SR AT O, DA o R PR AR AR & Dyt
s 1 O G 7 T P o 4 52 B R R 22 (¥ DGO 21 AREF AR, AR K ST 2
PIRGSRMEEE A i SRR PSRRI 20 mg/kg A MBS K P IIREE S |
T FEREEE S 2 RIK 7 3.05%; FHIRBERIE, SXTHEAAEL, TRE I 120 mg/kg £E15
Iy SR 335%(4RXD) M 174%(AA X)) PAIXSAN [A) AR A B B B 20 R 22 1
B RN, RN A AT BRI F 26 B i, J5 AR 2 35 PR o X 5 A BF 90 1 45 AR AL o
Dozier ZBHAYG KW, TR LAAS FRIER AN 40~120 mg/kg HIEEAR R PIRS A KB, {H 40
mg/kg U IIZKF AR T 120 mg/kg AEEFIHFH B FEAK T 50%; DANETERAN 4~12 mg/kg
I AN SE M A A B, T A A HE B A PRI T 35%, ERIIA 9 BRAIRAARR A L 47K -~F ] BAFE
ANEE I PRSP BE L A ) AR B8 42 ) %5 . Mohanna S5 U@ 2 MABGHT 5L T
SARFEKF (20~190 mg/kg, FEREAR S 20 mg/kg) ARFEIE (L vs.BHL) FEXF 5~
21 HESPIXS A K ERE . WA R o HEMEE R Gas RN (R, 45 SR 3R B IR KT A
45 mg/kg I 288 LRUE SN FRAT IE 8 A AE RE, 1718 R I 8 15 B B A R B 7K - 185 i e 2k
s, HLEREKSE N 75 mg/kg BHEBIR ARG, HUARSE & BTEMREK T 90 me/kg B



SE BNV s CPRRAEE 7K TR WA G 8 S5 I AR L 5 A T R Pt P V80 S 25 R L 4 TR A /KT
M 190 mg/kg F% % 65 mg/kg I, HUAREERIAE B 26N\ 8 %6 3G % 20%, MR H I ES &

AR T 75%: ANEBREZ RIBA 257 . T4 H B AR /K T R BRI K s e HEYS R

TETEFR B TS YL 1A ROE FR I . i Lh, Be s AR AR 7o 3 HR SR e i sl A KPR R IR VR
N R R O R R VT8 (S, TEX — KR IR T T A AU VP fe b 2 H R
R AR R PR X B ] R

@ FAARE K RIS (R HE RS A K, (R AT I SRS, (U B TR KT H
R, RER SRR,

@ LAFHy F 4 AT, PIUSTIRLE B IR T 60 me/ke. TR IEEK T 120
mg/kg i 6 A5 (% B PR A0 £ S DA o

Sk
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Effects of Dietary Zinc Level on Growth Performance, Slaughter Performance, Serum
Immune Index and Zinc Emissions of Broilers
CHEN Zhimin LIU Guohua® CAI Huiyi CHANG Wenhuan ZHENG Aijuan ZHANG

Shu

(National Research Center of Biological Feed, Key Laboratory of Feed Biotechnology of
Agricultural Ministry, Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing
100081, China)

Abstract: This experiment was conducted to investigate the effects of dietary zinc level on growth
performance, slaughter performance, serum immune index and zinc emissions of broilers. A total
of 600 healthy one-day-old Arbor Acres (AA) broilers were randomly allocated into 5 groups with
6 replicates per group and 20 broilers per replicate. Dietary zinc levels of all groups were 30 (basal
diet group), 60, 90, 120 and 150 mg/kg, respectively. The experiment lasted for 42 days. The
results showed as follows: 1)  during 1 to 42 days of age, the average daily gain of male broilers
in 60, 90, 120 and 150 mg/kg zinc level groups was significantly higher than that in the basal diet
group (P<0.05) , but no significant difference was observed on the average daily gain of female
broilers among all groups (P>0.05) . 2) Dietary zinc level had no significant influence on immune
organ index and slaughter performance of broilers at 21 and 42 days of age (P>0.05) . 3) For male
broilers at 21 days of age, the newcastle disease serum antibody titer in 120 and 150 mg/kg zinc
level groups was significantly higher than that in the basal diet group and 60, 90 mg/kg zinc level
groups (P<0.05) ; and at 21 days of age, no significant difference was observed on the newcastle
disease serum antibody titer among all groups (P>0.05) . For female broilers at 21 days of age, no
significant difference was observed on the newcastle disease serum antibody titer among all
groups (P>0.05) , and at 42 days of age, the newcastle disease serum antibody titer in 120 mg/kg

zinc level group was significantly higher than that in other groups (P<0.05). 4) Dietary zinc level
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had significant influence on the fecal zinc content and zinc apparent utilization rate of broilers at
21 and 42 days of age (P<0.05) . At different growth stages, the fecal zinc content at 42 days of
age was obviously higher than that at 21 days of age, the zinc apparent utilization rate at 21 days
of age was obviously higher than that at 42 days of age. In conclusion, under this experimental
condition, when dietary zinc level is 60 mg/kg, it can meet the needs of broiler growth; when
dietary zinc level is 120 mg/kg, it can maintain the immune function of broilers.

Key words: zinc; broilers; growth performance; immune; zinc emissions!
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