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Table 1 Composition of basal diet g/kg

M aterial Content M aterial Content M aterial Content
M aize 627. 0 Y east meal 18 0 Bran 45 0
Bonemeal 67 Soybean meal 142 0 CaHPO3s 98
Cotton-seed meal 11 5 Ca 52 5 Fish meal 131

Shell meal 390 Blood meal 8 2 Salt 23

; : Compound
Fish oil 33 pranix 10 0 V egetablemeal 116
2 (D) 3 (2) ( ) Fe106 72mg,Cu 7 6mg, Zn

91 Omg,Mn 13 96 mg, Se Q 046 mg

Note (1) The contents of vitanin premix, sodiun biocarbonate and medicine in the compound premix of the three diets are the same
(2) The contentsof trace elanents in the basal diets (not including compound premix) are asfollow ings, Fe 106 72mg/kg, Cu 7 60mg/kg, Zn
91 00mg/kg,M n 13 96 mg/kg, Se Q 046 mg/kg

2
Table 2 Nutrient contents of the experimental diets g/kg
N utrient index Content N utrient index Content N utrient index Content
A pparent

metabolic energy 11 97 TP 6 46 AP 345
Crude protein 161 6 Ca 36 40 Val 8 18
A 13 94 Ser 6 62 L eu 13 77
lle 6 30 Glu 30 34 Tyr 4 93
Phe 7 38 Pro 10 14 Thr 5 42
Lys 8 25 Ala 8 51 His 4 73
M et 2 97 Cys 1 60 Arg 701

M J/kg
Note The content of available phosphorate is calculated from the diet constituents, the contentsof other nutrients are detemm ined by tradi-
tional methods The unit of apparent metabolic energy isM J/kg

3
Table 3 The contentsof trace elanents in the experimental diets ma/kg
Group Fe Cu Zn Mn Se |
I Groupl 16Q 72 16 80 102 00 80 61 Q 13 Q 25
II  Group2 214 94 25 92 113 00 147 25 Q21 Q 49
Il Group3 269 05 34 96 124 00 213 91 Q 30 Q 74
5 I (pP< Q 05) I,1I
, 1, (P>a0Q 05), II, III
21 (P<Qo0s), 1 I Q 016 mm,
3 70% (P< Q 05)
4 4 , I,1I
22
(P> qQ 05), III I,1I (P< Q 05)
[, 11 (P>0Q05), I (P>Q 05 ( 5
LT (P< Q05 m 1 138M%((P<Q0s5), 1 I
(P>005 () LIy (P> Q 05)

, 1L (P> 0 05), II ()



38 ( ) 31

4
Table4 The effectsof trace elanentson the performance of laying hens
/% / / () /% / /m
Grou Ratio of (g Y (g b Ratio of (@ 9 Ratio of Thickness of
P laying Eqg w eight Feed intake broken eqg Eqg vield per day feed to eqg eqg shell
Gr})upl 82 70+ 2 63b 5757+ Q49b 118 44+t 50la Q213+ 0 326ab 5108t 203a 232+0Q016a 0 443+0033ab
Grlczup 2 90 05+ 2 26 b 56 62+ 1 21a 118 12+ 6 8la Q293+ Q 345b 50 47+ 2 54 a 234+ Q24a Q448+ Q0 041b
G%lup 5 B748:319a 5751t147b 11350:52la Q106+0Q292a 4952 274a 220:Q17a Q432 0 044a
(P< Q 05)
Note D ifferent snall letter in sane colunn means significant differences (P< Q 05). The follow ing tables are the sane
5 3
Table 5 Apparent metabolizabilities of air-dry matter, crude protein and energy %
N utrients A ir-dry matter Crude protein Energy
[ Grow 1l 70 29+ 3 82 a 48 28+ 4 76 a 76 24+ 2 65 a
II  Group 2 72 78+ 1 96 a 51 99+ 3 53 ab 7743t 1 91a
Il Group 3 69 74+ 3 52 a 54 98+ 5 33 b 76 78+ 1 47 a
6 I I 3 82% (P< Q 05)
III I 4 30% (P< Q 05), I I 5 17% (P< Q 05),
III II 3 61% (P< Q 05) 13 II 3 67% (P< Q 05) I
III I 4 30% (P< Q 05), I 564% (P< Q 05), Il 4 93%
III II 378% (P< Q05 3 (P< Q 05)
6 3
Table 6 Apparent metabolic rate of anino acids %
I 11 il
Amino acids Group 1 Group 2 Group 3
Ala 81 06 2 43 a 82 57+ 1 26 a 85 55+ 1 78 b
Arg 86 19+ 1 77 a 86 06+ 1 00 a 87 36+ 1 56 a
A9 81 66t 2 43 a 82 88+ 1 23 ab 84 62+ 1 89b
Cys 85 15+ 2 0 a 85 54+ 1 04 a 91 71+ 1 02 ¢
Glu 87 69+ 1 57 a 88 50+ Q 83 a 87 81+ 4 40 a
His 86 50+ 1 73 a 87. 00+ Q %4 a 88 40+ 1 43 b
lle 78 23+ 2 78 a 78 23+ 1 57 a 88 09+ 1 41b
Leu 86 31+ 1 75a 87 33+ 0 91 ab 88 99+ 1 36b
Lys 76 82+ 2 96 a 77 34+ 1 63 a 81 15+ 2 32 b
M et 86 20+ 1 76 a 87 45+ Q 90 a 90 66+ 1 55b
Phe 85 32+ 1 87a 87 13+ 0 93 a 89 22+ 1 33¢c
Pro 87 00+ 1 66 a 86 04+ 1 00 a 87 45+ 1 55 a
Ser 82 06+ 2 29 a 82 20+ 1 28 a 83 61+ 2 02 a
Thr 7727+ 291 a 76 50+ 1 69 a 81 09+ 2 33 b
Tyr 58 78+ 1 82 a 87 14+ 1 93 ab 88393+ 136b
Val 81 96+ 2 30 a 82 43+ 1 26 ab 84 71+ 1 88b
N onessen-
tial amino acids 8347+ 2 11a 84 65+ 1 11 ab 86 66+ 1 59 b
Essential
amino acids 83 44+ 2 11 a 83 86+ 1 17a 87. 03t 1 59b
Total 83 45t 2 12a 84 01+ 1 16 a 87 04+ 1 64 ¢

amino _acids




23 8]
, (7
! (P< Q 05)
Table 7 The economic benefitsof the three groups
/ (g. da 1./ (g. d 1./ ( . d»/l. 8 ,
Group ( - kg %) ) - ) -1 )
Diet price Feed intake Eqg vield Grossprofit NRC [71]

I
Group 1 1293 118 44 51 08 Q 082 ( + ) ,

II
Group 2 1295 118 12 50 47 Q 079 ,

il
cop3 27 113 50 49 52 0 081 [1I I

) 46 /g , (P< Q 05), I (P>
= X = N Q 05)

Note Thepriceof feed is the same ascurrentmarket price, and that of egg

is 4 60 yuan/kg The economic profit= daily egg yieldx egg price- daily feed

L + L
intakex diet price
8 NRC
Table 8 The comparion of the intakesof crude protein and anino acids to those of NRC requriments
g/( - d)
Crude
Itam protein Thr M et M+ C lle L eu Lys His Arg
NRC 16 500 Q 520 Q 330 Q 645 Q 715 Q 900 Q 760 Q 190 Q 770
I Groupl 19 140 Q 642 Q 351 Q 540 Q 746 1631 Q 977 Q 560 Q 830
II  Group2 19 088 Q 640 Q 351 Q 540 Q 744 1 627 Q 947 Q 559 Q 828
I Group3 18 342 Q 615 Q 337 Q 519 Q 715 1 563 Q 936 Q 537 Q 796
1 118449, 11 118 12g,IlI 11350g NRC (1994) 110g 90%

Note (1) Daily feed intake for group 1, group 2 and group 3 is 118 44, 118 12 and 113 50 g, regpectively. (2) NRC (1994) standard is dai-
ly feed intake 110 g and ratio of laying 90%.

M n, Se 4
| NRC 1" Fe,Cu Zn
3 ,
NRC Mol
NRC {7
: Cu 16 80 mg/kg, Fe
160 72mg/kg, Zn 102 00 mg/kg, Mn 80 61
Fe,Cu Zn, mg/kg, Se @ 13mg/kg 1Q 25mg/kg
Mn,Se | ,
[ ]
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Effects of dietary contentsof trace elanentson the performance
and nutrient apparent metabolic engergy of laying hens

YAO Jun-hu*®, ZHANG Xin-yang', ZHANG Tao', ZHANG Nong-tian’, ZHANG Jin-xuan®
(1 College o A nimal Science and T echnology,N orthw est Sci~T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 Shaanxi Pinyuan Co L td. , Fuping, Shaanxi 711700, Ching;

3 Shaanxi Yangling First Feed Co L td. , Yangling, Shaanxi 712100, China)

Abstract: 540 laying hensw ere equally divided into 3 groups 3 levelsof trace elanentsw ere added into
the same basal diet The experiment show ed that the dietary contentsof trace elenents do not affect ratio
of laying, feed efficiency, egg yield and the apparent metabolic rate of air-dry matter and energy (P >
Q 05). The highest level of trace elenents could increase the apparent metabolic rate of crude protein, total
anino acids and essential anino acids 13 87%,4 30% and 4 30%), regectively (P< Q 05). T he suggested
dietary contents (mg/kg) of main trace elanents be as follow ing, Fe 16Q 72, Cu 16 80, Zn 102 00,M n
80 61,SeQ 13 and 1Q 25

Key words laying hens trace elanents metabolic rate; diatary content

Study on affinity relation anong main Chinese ass breeds

GAO Xue, SHIM ing-yan, HOUW en-tong, ZHANG Y ing-han
(College & A nimal Science and T echonology, N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: Genetic variationsof three donkey populationsw ere estimated by using average heterozygos-
ity and efficient alleles T he results show ed that average heterozygosity and efficient allelesw ere higher in
L iangzhou and Xinjiang donkey (H xinjiang conkey = Q 614, Exinjiangdorkey = 2 96, and H tiangzhou donkey = Q 601,
EL ingznou onkey = 2 85). This show ed that X injiang and L iangzhou donkey seldom had artificial selection and
their genetic diversity w ere better. Them inimum distance systam cluster map of gene frequencies at 2 blood
protein ploymorphic loci in 8 donkey breeds show ed that the 8 breedsw ere classified as two groups A c-
ocording to the results of blood protein polymorphisn, Xinjiang donkey firstly spreaded to L iangzhou, Gan-
shu province (Today'sW uwvei) and formed L iangzhou donkey. Then some of them greaded to N ingxia,
North of Shaanxi, Shanxi, Inner mogonolia, L isoning and formed equivalent breeds Some reached to
Guanzhong plain across Ganshu province and lastly fomed Guanzhong donkey. These donkies of
Guanzhong district gradually distributed to middle and eastern district, formed larger donkey. Perhaps
Y unnan donkey w as largely affected by breed of south-eastern and southern A sia

Key words ass breed; affintity relation; genetic variation; cluster analysis



