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Table 1 Nutrient levels of potato pulp and corn straw ( DM basis) %
i H Items A B IE R Potato pulp T KFEFF Corn straw
T4 DM 11.00 76. 60
HLEE H i CP 8.65 5.15
HLIR s EE 11.35 9.02
Hh PPk i £F 4E NDF 29. 40 65.47
BR M VR 24T 4 ADF 13.52 36.93
K53 Ash 4.50 5.92

1.2 DREEMEMEXREFESTUHGI&

P ERFEHDFRL ~2 em KN, AR5 5
LR BB 1 (4 ~5) WHNR G, &5 ¥
TR 107 I 30 15 S Wi AE TR 5 kL b, 48 R 5L
L RIER A BRI K 2 &8N 65% ~75%
FIWTK 73 0 77 2 FHFIN— 05 Rk, H 85 0%,
AT RASE K BR (BB %, SR BTK 70 & B 7E 65% ~
5% o ST H W LEE 45 d, K 1 I
BHE A, TOATAT F0k, TR, oA T4, A5
FUR R TR, A S AL R o
1.3 FEEIT5EFEE

RIRH 4 x4 $0T it ,4 41535008 :1) %)
HEZH ,40% K5 Bl + 60% E K 5 FF 2 07kE; 2) S25
4 ,40% K5 +45% FORFEFFE R +15% B4
S E A W N EOK RS AR G EORE;3) S50 41 ,40%
KB +30% FORFEF BB +30% 88 5 58 Ky ik
FEKFE AR 55 Wk 4) S75 4H,40% K L +
15% T RFEFF IR +45% 4% B3 by it f oK
ARG H R, S5 1 16 d, H v 7l 1
10 d, IEBUH 6 d,4 Wit 64 d 56 1R K 4 B
FRAK- L% 2, TR s T 2 BRR [ Al & 1Y
2004 AR A AR FRARIEY o MR T VR A
FLECIE 40:60 X050 4 >R B 1A 18 R 1A i, & H
07:00,14:00 F119:00 &M 1 ¥k, L5 os
16 K f ) Fir 390 i Dk oR 4 IR L 565 16 KRS 2 h
A R R AR R . I A 14 ~ 16 K
S TSR TR R E SR A
1.4 MEIEHR
1.4.1 e Kok

FARIG W 14 ~ 16 K 21 A Uk 4 708t

PREE, PRI G B AT 4 7375 R A RDEAE, I 65 C
HET, e T T AR SR o
1.4.2 EENHE

BRI 16 K, fEVE R 2 h )58
o PO R AR B WA A, T 2 pHL | S A
(NH,-N) F% & VENR MR ( VFA) #e %
1.4.3  IMiEAFEbR

TERA R B4 16 R 1 (08:00) Xf 16 &
223 I S KOG B R Jfil 10 mL, I F 3 500 r/min
25,00 15 min il & 0L , ML RE RBCA - 20 C kA
W ORAF . I I G I (total protein, TP) | JR R
A (urea nitrogen, UN) | #j 45 ## ( glucose, GLU )
e
1.5 Sitsth

JE 4 H i 22 Excel 2003 %) 4 4k ¥ 5, SR
SAS 8.0 # - t17 one-way ANOVA X} iz 56 %1 %
HEATRRLIA 05 22 43 7o IF 1 LSD £ F1 Duncan [§
BT ZE R, SR E s R R
7N, P <0.05 2 B 3 AR I
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RESER 21
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BRI 2R AEE(P>0.05) (A7E5UE I
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®2 REEARARREFRKT(THHRER)

Table 2 Composition and nutrient levels of experimental diets (DM basis) %
tH 2H %] Groups
Items | B Control S25 S50 S75
JE} Ingredients
E 2k Corn 22.0 22.0 22.0 22.0
/NFZ %k Wheat bran 4.8 4.8 4.8 4.8
B R+ Benne cake 3.2 3.2 3.2 3.2
IRkl Premix" 10.0 10.0 10.0 10.0
FRFEFFEE R} Corn straw silage 60.0 45.0 30.0 15.0
RA IR Mixed silage 15.0 30.0 45.0
&1t Total 100.0 100.0 100.0 100.0
#F:7K S Nutrient levels”
2541 he NEmf/ (MJ/kg) 7.89 7.91 7.92 7.93
HEH R CP 12.90 12.92 12.94 12.96
T PEPE R 4T 4E NDF 56. 87 56. 86 56.85 56. 84
AV & £ 4 ADF 22.43 22.42 22.41 22.40
5 Ca 0.77 0.77 0.76 0.76
Vi TP 0.31 0.31 0.31 0.30

D 1R R BT v A AR 4 4E The premix provides the following per kg of diet: VA 150 000 IU, VD 21 000 U, VE 200 IU,
Cu (as copper sulfate) 300 mg,Zn (as zinc sulfate) 1 500 mg, Co (as cobalt sulfate) 2.5 mg,Mn (as manganese sulfate)

2 000 mg,Fe (as ferrous sulfate) 1 000 mg,Se (as selenium sulfate) 1.5 mg,
2R P e A L R R P R T A O S At SR K T A . SR BV RE = AR AR SR + H Y

B ieTE= 5, CP, NDF, ADF are measured values, while other nutrient levels are calculated values. NEmf = NEm +

NEf”!
x3 DREETHEMNEXRBEFEETUMNAFEKERNZM
Table 3 Effects of mixed silages of potato pulp and corn straw on growth performance of beef cattle
wH 41 1] Groups S Pt
Items %I #& Control 25 S50 S75 P-value
SEH4H 4 E ADG/ (kg/d) 0.54 £0.04 0.58 £0.05 0.61 £0.05 0.56 £0.07 0.05 0.73
I DS =A
TR L bt 8.75+0.19 8.89 £0.16 8.95 £0.26 8.85+0.21 0.21 0.47
DML/ (kg/d)
H A EL
EARRAE 1.13 £0.08 1.17 £0.11 1.21 £0.09 1.18 £0.10 0.10 0.58
Protein intake/ ( kg/d)
B E I F/G 16.20 15.33 14. 67 15.80

2.2 ODHREFHMBEXRBEFREIEXNASF
Y& 5 il pH 1 NH,-N iR B &Y 220

M4 TR LA, $25 S50 FI S75 41 5% i
2R S W pH B AHSE (P >0.05) 5825 .S50 F1 S75
ZH 9% U NH,-N ¥ B A 0 Bl A5 — 2 4R 1, 43 )
BT 58.96% 36.35% 26.17% ,(HZE 5 R 5%
(P>0.05)

2.3 DREEHBERBEFRESGETLNAS
BB iR VFA R EH T

M S Rl LUE 5 4R 2R N
IR B R AENR R (TVFA ) A 2,
TR KR W K O/ IR (LR + T
WRRHEEM(P>0.05) .
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R4 DREBFEMEMERBFESETLHX A4EE KR pH F1 NH,-N iR E #2500

Table 4 Effects of mixed silages of potato pulp and corn straw on rumen pH and NH,-N concentration of beef cattle

i 2 5] Groups p

i H SEM fE
Ttems #F B8 Control $25 $50 S75 P-value
pH 6.43 £0.73 6.47 £0.61 6.49 £0.97 6.48 £0.69 0.97 0.74
FAS % NH,-N/(mg/dL) 9.82+3.70 15.61 £2.98 13.39 +2.98 12.39 +4.28 4.41 0.08

RS DREEMENMERBEFRESETUAMASBERIELEEHRRENZN
Table 5 Effects of mixed silages of potato pulp and corn straw on rumen VFA concentration of beef cattle

17 24 5] Groups p

i H SEM E
Items %} Control $25 S50 S75 P-value

RN BR M BE VFA concentration/ ( mmol/L)

Z.TR Acetate 37.09+6.68  33.29+2.75 37.30x1.64  30.16+0.96 4.25 0.46
P& Propionate 10.90 £2.89 8.94+0.90 11.78+1.90 8.65+1.73 1.92 0.33
T Butyrate 2.61+£0.75 2.18+0.03  2.88+0.50 1.97 £0.19 0.34 0.16
W2 Valerate 2.14+£1.23 2.18+0.17 1.94+0.55 1.48 +0.28 0.53 0.59
SR MERR IR TVFA 52.75+11.73  46.59 £4.60 53.90 £4.61  42.25 +3.38 6.43 0.41
¥ R YENR TR 4H i, VFA composition/ %

2. Acetate 71.26 £1.77  69.94£3.13 70.92+2.06  71.48 £2.03 2.70 0.65
PR Propionate 20.37+2.72  22.32+2.93 19.14+1.08 19.14+1.35 2.40 0.24
T B2 Butyrate 5.14 £0.89 5.62+0.71  4.63 £0.39 4.29 +£0.36 0.78 0.42
%R Valerate 3.23£1.59 2.12+0.28  5.31£0.92 5.09 £0.66 1.14 0.42
iff;fﬁipmm 3.51 £0.51 3.76 £0.27  3.28 £0.50 3.67 £0.58 0.47 0.23
(LB + THR) /TR 3.76 £0.53 4.01+0.30  3.53+0.50 3.91 £0.59 0.49 0.25

(Acetate + butyrate )/ propionate

2.4 DHERMBENEXRRTRABERT  KBHE(P>0.05);525 fl S75 4L IR Z A & it

P £ 10 % 4 L3S HR O B I PO AL TR, (122 B R B2 (P >0.05) ;S50
W6 AT LT A AL R JRE STS LM AR o Rt B T (2 R

AR S R B R E 2R (P>0.05), S50 #(P>0.05),

1 S75 2L 35 2 B T e L R ARG 12

R6 DRFRMEMERBFREESELX AL MFEELERH R

Table 6  Effects of mixed silages of potato pulp and corn straw on serum biochemical parameters of beef cattle

=] 20571 Groups S P

A EM
Items %t 3 Control $25 S50 75 P-value
MEH TP/(g/L) 9.56 +0. 64 9.76 +0.96 8.93 +1.22 9.41 +0.47 0.87 0.28
R 2% BUN/( mmol/L) 13.75 +2.25 14.13 £2.70 12.88 £2.36 14.88 £2.47 2.45 0.44
A GLU/( mmol/L) 1.44 0. 70 1.21 £0.56 1.69 0. 55 1.88 £0.29 0.55 0.10

3 W i

3.1 GHIER
b SRV T R 0 AR PR B W A, SRR

R4 KR

L SEUE oy v ) A I JEURE, VS A TR] Y K 1 R
Je A T I R, O LA A 00 I ARDRE R L
MEBEBMEXREFEASIRY  EENRADWEBREE . &6 150 ¢/kg D%

Okine 2" 1 Zunong 25" FfF 53 2 81, H % B ) ML G 44 2R M T R OB SR X 0 4R Y W) R A
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pH KT 6.2 W H/E Ko S22 am . AR5
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NH,-N &9 H R T 2R R R %
SR ), ) B SO T W 6 s A ) 2
5T (MCP) By J ok}, LA I8 B Wb (v B B 40252 i)
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WA 5 5 i 22 ) Jr ik 38 1) - i IR O L 988 18 2R
AR R A B NH,-N R R, H s ok Y
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—F T AR R TR E MU A K
B, NH,-N ¥k B2 i (IR 25 52 e il MCP /5 J i, 1
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Mixed Silage of Potato Pulp and Corn Straw Affects Rumen Environment and
Serum Biochemical Parameters of Beef Cattle

WANG Dian'? LI Fadi' ZHANG Yangdong® BU Dengpan® SUN Peng® ZHOU Lingyun®*
(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China;
2. State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of

Agricultural Sciences, Beijing 100193, China)

Abstract; This study was conducted to determine the effects of mixed silage of potato pulp and corn straw on
rumen environment and serum biochemical parameters of beef cattle. Four healthy Qinchuan cross beef cattle
with an average body weight of (455.00 =19.50) kg were randomly assigned in a 4 X 4 Latin squares de-
sign. Four groups included: 1) control group, 40% basal diet + 60% yellow corn silage; 2) S25 group, 40%
basal diet +45% yellow corn silage + 15% mixed silage of potato pulp and corn straw; 3) S50 group, 40%
basal diet +30% yellow corn silage +30% mixed silage of potato pulp and corn straw; 4) S75 group, 40%
basal diet + 15% yellow corn silage +45% mixed silage of potato pulp and corn straw. The results showed that
there was no significant difference in ADG, DMI and CP intake among all groups ( P >0.05). The ammonia
nitrogen concentration was increased by 58.96% , 36.35% and 26. 17% in groups S25, S50 and S75 than
that in the control group (P >0.05) , respectively. No significant differences were observed in concentrations
of acetate propionate, butyrate, valerate, volatile fatty acid and percentage of acetate, propionate, butyrate,
valerate, and the rations ratios of acetate to propionate and acetate to propionate and butyrate (P >0.05). No
significant differences were observed in contents of total protein, urea nitrogen and glucose in serum ( P >
0.05). In conclusion, the mixed silage of potato pulp and corn straw can increase the ammonia nitrogen con-
centration in rumen fluids and do not affect the growth performance, volatile fatty acid content and serum bio-
chemical parameters of beef cattle. Therefore, the study suggests that it is feasible when mixed silage of potato
pulp and corn straw replaced 75% yellow corn silage in the beef cattle diet. [ Chinese Journal of Animal Nutri-
tion, 2012, 24(7) :1361-1367 |

Key words: potato pulp; beef cattle; rumen environment; serum biochemical parameters
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