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Effects of supplementing single, or multiple trace elements
Mn, Cu, Zn, Fe) on production perfomance and
apparent nutrient availability in haying hens

AN Xiao-fang', YAO Jun-hu',HAN Jin-cheng’,L U Yu-rui’,
WAN G Y ao-jie’, UN Xiao-qin', ZHON G L e-lun*
(Lcolleged ,N orthwestA & F U niversity, Yangling, Shaanxi 712100, China;

2 Shenzhen K angdaer (Gaoling) Feed Co L td. , Gaoling, Shaanxi 710200, China)

Abstract: A n experiment w as conducted to evaluate effectsof dietary content and combinationsof Cu,
Fe, Zn andM n on performance and apparent nutrient availability in laying hens A total of 450 L ohmann
Brown Hens, 275-day-old,w ere random ly allotted to 1 of 5 groups for 6 replicates of 15 birds each group
w as fed on one of the follow ing five diets Group A, the basal diet not supplenented w ith trace elanent;
group B, 14 mg/kgM n supplementation w ith manganese sulfate (M nS04-14); group C,M nS04-34; group
D,M n04-54+ CuD4+-2+ ZnI0D4-13; group E,M n04-10+ CuS04+-2+ Zn4+-17 5+ Fe0+-22 5 This
study indicated that the contentsof Cu, Fe, Zn andM n in the basal diet could meet layers requirement, and
thatM n had an obvious mpact on laying hens production performance and absorptive ability of other ele-
ments The study al®o mplied that the dietary contentsof M n and apparent availableM n for optimal pro-
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duction performance should not exceed 46 mg/kg and 14 mg/kg, repectively.
Key words trace elenent; laying hens production performance nutrient availability
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Tablel Composition and nutrient content of basal diet
_/]_ _/]_
Ingredient (%onkt%nt) Ingredient (%onktgnt) N utrient level Content
/M3 kg )
Corn 500 0 Calcium carbonate 850 M etabolizable energy 15
/(g kg 1)
W heat bran 815 Sodium chloride 25 Crude protein 163 0
/(g kg Y
Soybean meal 400 V itanin-mineral premix 13 Calcium 30
/(g kg b
Cottonseed meal 600 L ysine-HCI as Total phophorus 65
/(g kg b
Rapeseed meal no M HA -FA 12 A vailable phophorus 34
/(g kg b
DDGS 30 Corn oil a0 L ysine 65
/(g kg %)
Corn gluten feed 500 Zeolite pow der 200 M ethionine 34
+ /(@ kg Y
M eat meal 30 M eat-bonemeal 280 M ethioninet+ cystine 64
/(g kg 1)
Threonine 55
:VA 15000 U,VvD33750 U,VE 8 3mg,VK 2 1mg,VB11 5mg,VB27 2mg,VBs4 5mg,VB12 6
Hg, 15mg, 12mg, Q 6mg, 27 ug; Q4mg, 0Q3mg

Note The vitanin-mineral premix provided per kilogran of diet: vitamin A 15 000 U; vitaninD3 3 750 U; vitanin E 8 3mg; vitanin K

2 1mg; vitaninB1 1 5mg; vitaninB27 2mg; vitaninBs 4 5mg; vitanin B12 6 ug; niacin 15mg; pantothenic acid 12mg; folic acid @ 6 mg; bi-
otin 27 ug; 1@ 4mg; SeQ 3mg
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Table 2 Adding /total contentsof M n,Cu, Zn and Fe in trail diets mg/kg
A dding contents Total contents
Group Mn Cu Zn Fe Mn Cu Zn Fe
A 0 0 0 0 46 0 18 0 162 0 557. 0
B 14 0 0 0 60 0 18 0 162 0 557. 0
C 34 0 0 0 8a 0 18 0 162 0 557. 0
D 54 2 13 0 100 0 200 175 0 557. 0
E 10 2 17.5 22 5 56 0 20 0 179 5 579 5
A )
Note The contentsof M n, Cu, Zn, and Fe in Group A are detemined by traditional methods, the others are calculated values
13 >
131 (60 d)
21 4
132 40d 3 ,C (P<
15 : 5 , 3, Q 05), A , (P=
: 3d 6d Q 153 4),
, A B C )
, : (y= 93 501 9
, EDTA , 752 - Q185 0x,n= 3,R*= Q0 993 3, P= Q 052 3)
, (y= 57 329 9- Q 102 1x, n= 3,R’=
tel Q 984 0,P= Q 080 7)
14 , A
SAS81 ANOVA )
Duncan , 46 mg/kg
GLM
3
Table 3 Effect of incorporatingM n, Cu, Zn and Fe on performance of layers
/% . . .
: (gr D (gr b (gr D)
Group Egg production Egg w eight Food intake Egg yield Feed/egg
A 84 79+ 3 27 a 62 31+ Q %6 a 127 10+ 2 0l a 52 47+ 2 70 a 244+ Q 13a
B 82 70+ 3 60 a 61 84+ 1 48 a 127 69+ 3 69 a 51 46+ 1 48 a 2 49+ Q09 a
C 78 58+ 4 19b 62 45+ 1 99 a 126 20+ 4 01 a 49 06+ 3 83 a 261+ Q 26a
D 83 35+ 2 09 a 62 46+ 0 93 a 126 71+ 3 25a 5183+ 120a 246+ 0 10a
E 84 53+ 2 43 a 61 46+ 1 54 a 126 89+ 1 29 a 51 72+ 1 53 a 247+ Q07a
SEM Q 68 Q 25 Q 52 Q 46 a 03
P Q0178 Q 693 2 Q 9383 Q 153 4 Q 290 6
P value
(P< Q 05)
Note Dataw ith different letters in the sane column represent significant differences (P< Q 05).
22 4 , C

(P=009 AB C
4 , , (y=
; 80 0025- Q 109 4x,n= 3,R’=Q 991 9, P =
C (P< Q 01), ; Q 057 2) (y= 50 114 6- Q 059 8x, n=
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3,R?= 0999 5 P= Q 014 0) (y= 56 727 0-
Q 182 8x,n= 3,R°= 0 999 9, P= Q 000 4)

Table 4 Effect of incorporatingM n, Cu, Zn and Fe on gpparent nutrient availability of layers

4

%

Group Energy Crude protein Calcium Phosghorus
A 74 84+ Q 73A 47. 37 3 85a 58 54+ 3 65 a 48 29+ 2 99 a
B 73 63+ 1 14A 46 50+ 3 42 a 60 13+ 4 20 a 45 70+ 4 38 a
C 71 17+ 1 08B 45 34+ 2 20 a 58 46+ 5 21 a 42 10t 2 57 a
D 74 37+ Q 71A 48 24+ 3 94 a 60 81+ 2 70 a 43 83+ 33la
E 74 99+ 1 64A 46 72+ 4 48 a 59 08+ 3 66 a 46 88+ 4 29 a

SEM Q35 Q 70 Q75 Q79

P___P value Q0001 Q7854 Q 8498 Q 089 9
(P< Q 05), (P< Q 01)

Note Dataw ith different snall letters in the sane column represent significant differences (P< Q 05) and dataw ith different capital let-

ters renarkable differences (P< Q 01). It is the sane in the follow ing tables

23 4

BCD ,BCD
< Q 01);
5 \ D ,D E (P< Q 01) A
(P< Q 01); AE C
VA E B C ) (y: 73 129 4-
; JA E , Q 556 1x,n= 3,R°= Q 988 7, P= Q 068 0)
5
Table 5 Effect of incorporatingM n, Cu, Zn and Fe on goparent availability of trace elenents %
Group M n Cu Zn Fe
A 30 44+ 1 89A 68 19+ 2 74Aa 48 16+ 1 16Aa 38 11+ 1 26Aa
B 32 88+ 3 67A 37 89+ 7 15ABhbc 38 60+ 4 23ABb 20 73+ 2 30BCcd
c 31 84+ 2 38A 41 28+ 5 48ABb 29 12+ 1 77BCc 14 62+ 2 51 Cd
D 19 49+ 4 95B 30 28+ 9 14Bc 16 73+ 4 46 Cd 30 60+ 7. 31ABb
E 36 25+ 6 74A 73 94+ 3 04Aa 51 61+ 4 48Aa 26 79+ 6 86 ABhc
SEM 1 40 374 2 68 1 86
P P_value < Q0001 <Qo0001 <Q0001 <QO0001
6 ,ABC 3,R?*= 0989 7,P= Q 064 8)
) 3 4 6 JA
(y= 118 446 8- Q 900 7x,n= 3,R°= ,
Q 988 7,P=Q 067 8), 14mg/kg
(y=- Q 976 6+ Q 334 Ox, n=
6
Table 6 Contentsof gpparent availableM n, Cu, Zn and Fe in layers diets mg/kg
Group M n Cu Zn Fe
A 14 04+ Q 87Bc 12 21+ Q 49ABb 78 01t 1 88ABb 212 27+ 7. 02Aa
B 19 73+ 2 20ABb 6 79+ 1 28Bc 62 53+ 6 86BCc 115 47+ 12 79Bc
C 25 47+ 1 91Aa 7. 39+ Q 98Bc 47 17+ 2 87 CDd 81 43+ 14 00Bc
D 19 49+ 4 95ABb 6 06+ 2 03Bc 29 28+ 7. 81De 170 04+ 40 69ABb
E 20 35+ 3 78 ABb 14 72+ Q 60A a 92 64+ 8 03Aa 155 25+ 39 75ABb
SEM Q93 Q73 4 69 10 44
P___ P value Q 000 3 < Q0001 < 00001 < 00001
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