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Table 1T Composition and nutrient level of basal diet
S, R L ## 2 H# 3 HAR 4 H¥ 5

Ingredients Dict 1 Diet 2 Diet 3 Diet 4 Diet 3
Tk (g« kg~ ) Corn 860. 0 631. 2 630.7 630.2 629.7
KEH/ (g + kg ') Soybean meal 228.0 — — — —
FR¥F#/ (g - kg™") Cotionseed meal - 73.0 73.0 73.0 73.0
FAFH/ (g « kg™ ') Rapeseed meal - 75.0 75.0 75.0 75. 0
M1/ (g - kg~ ") Peanut-seed meal — 100.0 100. 0 100. 0 100. 0
ﬁg‘fi‘ﬁ(ﬂ‘ﬁ -pllfgs;lh)ale 17.0 14.5 14.5 14.5 14.5
f#/(g - kg™") Ground limestone 80. 0 80, 0 80. 0 80.0 80. 0
B/ (g« kg™") Salt 3.0 3.0 3.0 3.0 3.0
FALHED/ (g « ke!) Choline Cl 1.0 1.0 ) 1.0 1.0
KEiH/ (g kg™") Soybean oil — 8.0 8.0 8.0 8.0
WIR#/ (g » kg™ ') Premix 10.0 10.0 10. 0 10.0 10.0
WER/ (g - kg™") Lysine — 2.9 2.9 2.9 2.9
HEM /(g - kg”") Methionine 1.0 1.1 1.4 1.4 1.4
B &8/ g kg™ Enzyme mixture — — 0.5 1.0 1.5
# 387K Nutrient level of
experimental dicts
RIMBE/ (M] » kg™') Metabolizable energey 11.20 11. 16 11.16 11.16 11.16
HEHB/ (g« kg™ Crude protein 156. 0 156.0 156.0 136.0 156.0
FEHB/ (g - kg™") Methionine 3.6 3.6 3.6 3.6 3.6
A/ (g - kg™ Lysine 7.2 7.2 7.2 7.2 7.7
/(g » kg=') Calciam 32,4 32.0 32.0 32.0 32.0
B/ (g « kg—") Total phosphorus 6.0 6.1 6.1 6.1 6.1
AW/ (g » kg™") Available phosphorus 4.0 1.0 1.0 L. & 1.0

R A A A R R INA e E R T RIS . BIROKT il R

Note; Premix contains trace-mineral elemenis and vitamins. nutrient level of experimental diets is caleulated.
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Table 2 Effect of enzyme mixture addition in corn-cottonseed srapeseed and peanut-seed

meal based-diet on egg performance of laying hens

FYER/

E A - o b f A7 sk 2
i mEEIY (e -1 AR Bl BEIL R % /% BER /% Y
Laying (ge H™N Feed Broken Dirty .
Treatment e Average egg Foed intake ‘onversi ale R Mortality
@ wcight age CONVErsion egg rate vgg rate
AH 41,36 . ; PP - )
Group A 83.11+1. 36 ABa 61.76 1. 26 ab 105.0341.78 2.07+0. 06 ab 1.4740.27 0.12+0.16 3.5041.6
B4 o - e o - - .
Group B 80.6941.55 Bb 61.32£0.35a 104. 4340.94 2.134£0.04 b 1.5940. 35 0.18+0.06 1.4041. 6
cH4l 'Y 3 AT PN
Group C 83.2140. 80 ABa §2.1240. 64 ab 104.5841. 36 2.04£0.05a 1.0440.13 0.13+0.06 1.40-2.8
D4 84.34£0.24 A 62.55+£0.73 b 106.0141.65 2.0240.05 1.1240.5 40 3.50%2,7
Group D 4.3410.24 Aa .05 0. 6.01+1. .0210.05a L1220.55 0.17£0,08 3.504+2,7
E# - : : ; :
Groap E 83.251+1.82 ABa  61.9440.22 ab 105.40+1.50 2.06-£0.07 ab 1.3240.99 0.58+0.92 2.804+2.3

ERPR—IHERFARANE FEERREREEC<0. ) HARAEFRERTERRD % (P<0.0D. FTERA,
Note: Values with the different superscripts lowercase within the same line are significantly Jilferent (P<C0, 05),and extremely dilference (P<C0.01 ) with dif-

ferent Capital letters and lowercase.
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Table 3 Effect of enzyme mixture addition in corn-cottonseed,rapeseed and

peanut-seed based-diet on egg quality of laying hens

Loyt BT R EHILE EREE /mm
Treatment Egg-shaped index Vitellus color Specilic gravity Eggshell thickness
A Group A 1.3040. 02 8.19+0.38 1. 0840. 004 0.34540.026
B4 Group B 1.324£0. 04 9.06+1.07 1.0840. 003 0.3374-0. 0186
C # Group C 1. 3040, 01 8.314+0.83 1.08+£0.002 0.34240.013
D4l Group D 1.32%£0.04 8.5640.72 1.0840.003 0.34140. 026
E #] Group E 1.3240.02 8.6840.78 1. 0940. 002 0.35540.014
2.3 FEKEEEHHFIFLSF BRI KF(P>0.05D HHEDENFARKEES

MEAATADAWBEEMNARREESTE FTBHEP<0OD, SHMEHANER AR FH
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Table 4 Effect of enzyme mixture addition in corn-cottonsced,rapeseed and peanut-seed based-diet

on nutrient utilization of laying hens %
ib B AME fiyF) B3 %6 L (3R WF %= b7 AME gy A i HLE ¢ F LA &
Treatment AME APD Treatment AME APD
A A Group A 74.43+0. 31 ABbe R1.29+1.37 ABa D# Group D 79.29+3. 49 Be 84.3240. 98 Aa
B 20 Group B 70.6241.39 Aa 78.07X11.04 Bb E 4 Group E 73.62+4.47 ABab 81.74+2.34 ABa
C % Group C 76.24+1.31 ABbc 82.3240.98 ABa
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Table 5 Evaluation of economic returns for different treatments

) Gt e/ - 42/
i Py I M A g
T ) (G-t H Laying Feed /e (JG ~kg™hH (g * kg™
reatment Feed cost rale &g Egg cost Cost compare
A Group A 1 350 83.11 2.07 2.79 +0.02
B4 Group B 1300 80. 69 2.13 2.77 0. 00
C 4 Group C 1309 83.21 2.04 2. 67 —0.10
D 41 Group D 1318 84. 34 2.02 2.66 —0.11
E #H Group E 1327 83.25 2. 06 2.73 —0.04
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Application of enzyme addition in corn-cottonseed ,rapeseed

and peanut-seed based diet in Laying hens

YAN Qiu-liang’ ,NIU Zhu-ye',L1U Fu-zhu',LIU Ya-li*,CHEN Xin-ke’,LIN Hai-yan’
(1 College of Animul Science und Technology, Northwest A &. F University.Yangling sShaanzi 712100,China;
2 Guangdong VTR Bio-Tech. Co. \Ltd s Zhuhai Guangdong 518060,China)

Abstract: The study was conducted to evaluated the effect of enzyme mixture (EX) on egg perfor-
mance,egg quality and nutrient utilization of layers in corn-cottonseed ,cottonseed ,rapeseed and peanutseed
based diets. 720 Nike laying hens were randomly assigned to five groups (A,B,C,D,E),each of 4 repli-
cates and 36 hens per replicate. Group A was fed core-soybean based diet,another four treated groups were
fed corn-,cottonseed , rapeseed and peanut-seed based diet with different level EX. The supplementation
levels were 0% ,0. 05%,0.10%,0. 15% ,respectively,to group B,C,D and E. The trial lasted 8 weeks with
the following results:Group D was the best with higher laying rate (P<C0. 01),higher average egg weight
(P<0. 05) and lower feed conversation ratio (P<C0. 05) than group B,and Group D increased EUR (P<C
0. 01) with higher apparent protein digestibility (APE).

Key words :enzyme mixture;layers ;performance ;egg quality ;utilization of nutrients



