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(normal, N) 243, 5 IV 19 )& I & 9% (Spoilage fermenta-
tion, SF) M % @ 16 25 K 77 AR RO B & 5 (M,
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T IR A 3 T A A B, g Ak 34
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Table 1 Sensory evaluation standards of Silage

P4 bR 1955
TRk, 95 T Sk 14
- S 0 T R SR A R R, F RS 10
T R T T A ) 1 g 0 5 4
A 3 ) T R R 2
SE 55 g (R 15 BLUT 4
SE N5 (R P 2 2
B 2z o g R0 2 A B0 40 5 1 0 o 1
SEOb R OIS Y 2R R S O 0
5 R B, KU L 08 2
. W A 705 5 2 % 5 € B4 1
BOME BAORBE RO ARG
Ik
Ay 16~20 10~15 5~9 0~4
g 19RUE) 2(R)  3HOP%) 4GB

1.3.2 FREZRTARZBAGMNE FRECGE IR
500 g, F 60~70 ‘CHERHE 48 h, W] 1] 2K B3l , B B 4E
AR DA B T A R R KT R
¥y 40 H i, 26 A H B34S A TR A . T
Yo HLEE T ES L BE L E R RURLK 43 i 2 Bk e
eSS T R A S5 A T AR ) 56 T v T
PR Uk R 21 4 (NDF ) F R M Uk Uk £F 4E (ADF) & & 4%
HEYE I (Van Soest) Yb i £F 4 151000 52 o
1.3.3 FE R KA BN E  MERRECE R
fh 20. 00g F 250 mL #ETE L i 2% 8 77K 180 mL,
HOEAE T4 CokFRE 24 h, BRI B AR
LU T 3 JZ IR AR AL IR G ENR AR . R — 4
FH ok g pHAE , — 3B 20 B 20 mL T & 048 & —20 °C
VKFE R AE , 205 BORAT HLIR o

pH {8 B9 52 « 38 Z A PB-10 B R 31 A A
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1.3.4 ZEHAEHNEZFNFFE K ELISA
o 3 AR & (bt AR e 2 R W R A R | R
TV B R FE S b o i B R B K R B R K
FHE . SHERECE R TR (GB 13078—2017)
A OG ] RE DR B T BE R Y B R AR o F AT & 4
P .
1.4

il

B HE AL 1
fit 41 SPSS 20. 0 %1 44 x5 £ 96 28 47 4. K & (one —
way ANOVA) 5 #r , H] Excel 2010 il Origin 2021 #E47

Y0¥ e B R PR A A PR3 v B TSP 24 4 A v R
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2 HEREHSW
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AT JF 6 455 1 55 7 O, 25 0 R (R s A
G AR B 32 7 IR B RS 4 (o, R R e T, 25
GER IR P 22 S B R T B B A WL T R 5
48 L, TR K B T, 250 S M B 22 L A b 4 s e
Y C Uk S W A0 R T 1) 0 0, L 25 O A B
L A G S REW(FE2) .

2.1

x2 KHE3INMAEFREGECERLBERRBAEITN
Table 2 Sensory evaluation of fermentation quality of silage corn in three beef cattle farms in Qingyang

Bk LR INAS (SRS LS JB b IrEL SRS

N 2 10 4 16 i

A

S 1 10 2 13 R

N 2 10 4 16 i

B S 1 10 2 13 R
SF 1 4 2 7 A

) N 2 10 4 16 s
¢ M 0 2 1 3 & W

22 BEMEXERLR
FEI T A WA EH JE MR Z T DM .CP . Ca
MPHE&EZRFARE(P>0.05),{HIE% JZ# Starch
SRR FEE T REM(P<0.05) ,NDF ,ADF X Ash
FREEMRTRZER(P<0.05); KM% B EMIEH
JZ T IR v Ash 8 5 MIKT 3R 2 R0 0K 8RS IERE
{5 1E % 2 o DM NDF K ADF % 43 51 4 i W & 8%
x3

HICAE R 0.78% .21, 150 131, 199, & WUk e+ It
B v A R S TR W R MR R IR (P<
0.05); F4i 3 C Z IR K W82 FH A DM .CP Ash
K Py i i 35 T OE R 2 R AL (P<0.05) , ¥E 8
M Ca & WK T 1R 2 Wk 6 (P<<0.05) ,NDF
MADF & 25 A R%E(P>0.05)(£3).

KR AR FEBECEREFRRER(TFYRER)

Table 3 Nutritional quality comparison of silage corn in different farms in Qingyang area (DM )

%ZE jiir TWE/ % MEH/ % tlthﬁ/tfé{t @&Zicfg TER/ Vo MK/ 7% /% /%
N 90.14+0.06% 6.50+0.65" 35.2340.42° 19.18+0.31" 27.124+0.23° 5.2640.03° 0.36+0.03* 0.24-+0.00"
A S 90.2240.16" 5.7940. 18" 42.26+0.38" 24.00=+0.38" 20.464+1.22" 6.57+0.14" 0.37+0.06° 0.2240.02"
N 90.27+0.16% 6.06+0.09" 40.0940.44" 22.88+0.38" 22.024+0.45" 6.27+0.02° 0.51+0.04™ 0.23+0.01"
B S 89.9540.16" 5.8940. 24" 39.82+0.27" 23.07+0.23" 19.82+0.57° 6.58+0.05" 0.54+0.04" 0.2440.02"
SF  89.5740.12" 6.3140.47" 33.09+0.59" 17.44+0.37" 25.86+0.29" 6.44+0.02" 0.5040.05" 0.1840. 04"
. N 89.42+0.18 6.57+1.00" 42.3240.27° 22.52+1.74* 20.37+0.21" 6.23+0.01° 0.3940.03" 0.16+0.03"
¢ M 90.1740.05" 9.70+0.76" 40.53+1. 12" 23.5540.72" 15.34+0.33" 10.25+0.06" 0.2340.04° 0.26+0.03"

TR AR R 1 /NE TR SRR R 51 45 5 25 5 OR B35 (P>>0. 05) s RRIVNG Fhk 2R [ 91 45 1 2 73 3% (P<<0. 05) , TR
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Fig.1 The pH of whole plant silage corn
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Fig.2 Ammonia nitrogen content of whole plant silage corn

FEH Y C 1L JA T R &b LA FIAA 5 B,
FM AIEWZEEN BA SRR, FHm A X
R RS R AA R ROE R 2 5 388900 R B
AL R TR R LA & R A R IE W R M E R
TP RE w5 10. 25% AT 18. 63% 5 F25 3 C 1E % )2 I BE
i LA CAA PA & & B 38 T ZIROR B8 A8 0 RE
i (P<<0.05) (3R 4). MHKRFE,FMEYCIERZEHFL
R LA AA (PA & i ¥ 3 & TR A B IE
HEF RS (P<<0.05)

x4 BERREMAR

Table 4 Fermentation quality of silage corn in Qingyang area

FeI R i/ R/ TR/ ST/ SR/ A
Y ORE AR/ (mmol-L. ") (mmol-L.™ ") (mmol-l. ") (mmol-L.™") (mmol-L. ™) (mmol-L.™ ")
N 6.64+0.05" 1.444+0.09¢ 0.07+0.00" 0.26+0. 24 0.03+0. 00° 0.11+0.08" 0.03+0. 00
: S 6.704+0.12" 2.004+0.17" 0.0440.02" 0.1840. 04* 0.04+0. 00" 0.06+0.01" 0.0340.01*
N 5.6640. 06 1.1240.23% 0.0140. 00 0.01+£0. 00" 0.03+£0.01¢ 0.07+0.05" 0.0240. 00"
B S 5.26+0.07° 1.3040.09¢ 0.05+0.01" 0.08+0. 03" 0.06=+0.01" 0.08-+0.03" 0.07+0.02°
SF 6.24=40. 00 1.16+0.01% 0.0840.05" 0.1040.07" 0.0740.01" 0.15+0.01" 0.0440. 00"
N 6.99+0. 10 2.454+0.02° 0.2340.01* 0.02+0.01"  0.05+0.01™ 0.31+0.01° 0.16%+0.12°
: M 4.20+0. 16 0.76=+0.01° 0.09-+0.00" 0.02+0. 00" 0.05+0.01" 0.10+0.05" 0.07+0.03"
2.4 BEMERSEAE .
3 1tig

PR B Ml X7 7 6 KA il mP 3 5 R RE R, Bl
FETE R By A TR AR B A R 5 B 2 L OE R L Y 3R A
Yy AR B ZRJZ T WRE A KSR B 2 A I WA T it
HhR e 2 2R IR R (R 5) .

T B OKECE A 2 A W RO e
P AR P R R 3R N R Y
R I TR AT AR IE A . Bruning 5548 HHR R
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x5 KA A4FEZENERSTZRSE

Table 5 Toxin content of silage corn in Qingyang area

TR TR RRR S xR/ (pgekg ) WA EE B/ (pgkg ) TR AR B/ (pngekg ')
N 3937 0. 002 82.57
A

S 5155 0. 000 85.22

N 3535 0.079 38. 22

B S 5604 0.629 49. 29
BSF 8 800 0. 007 113. 20

N 3 547 0.016 79. 86

¢ M 3760 0. 008 74.97
B/ (pgkg ) <5000 <30 <1000

S R AE 3R S5 T2 6 7 I Rk S S 7 AR R R B
FEA S AR B E I8 3R )2 5 R G B 4 Lk
PPN R R PR AR TR W R eh R ORI,
TP T 24 AT R LR AR — 2 S
JE DL TR HE AT A AR K T L DT ) AR R T AR Ak . T
Fr5H b B G W AR 0 e AT I, B
B B2 AR, K o v, S O I A T R K A
e TN L B TR L, R ) B, LA TR Y TR SR, L
3 OB IR B, PR E A SR I K A i
SSHRE KRS, UBE M EAEZ, Uy
SECOEGE R B, M RS A S Al L AT
I WSC P B50, il 4f S8 28 Bt . FR5E 3 C b —
IR R T 55 A8 FE i R IO SE AR B RE &, IR R BRI T
TRk b B AR B MR I R B, R
Al AR 22

R W FES R, CP NDF f1 ADF & i 48
Fi 48 B S DR E 0 KA A (E A AR AR . R
T, 3046 5 FR 48 b5 32 Z2 F B R 52w, 0 < i3k i I
I K b Bl R SO A KA DM A iR
T2 L Ak % 438 R 1 i L ) A b R AR L D o AR
B R S, s B A R ORI W LR 1
AW R, B 5 SR EE R I DM % & 2
Lk H £ 4 2R il O] 00 R A AN RE AR R P A
Yy, A R 0 A L PN 2 1 3 2R 4 R DML
O RS T 3R G ) B AL IR BERE & DM
F AT IEH 2 DM & i, XA 25 R 5 A AR —

. IR C RO EESGZ T A& DM % 48
w L N Ash & R E R H AT & A H Ay B, X
HREFHEDM T EEMEFE . CP & & EREF
K ) A (L 00 G B A L 5 0 AR (B R O
PRI C IR KB 2 Ferh CP & w8, — ]
AEJE IR & B 2 T CP, 55— J7 i vl BB J2: & kL
B DA 14 DR BT 7 A R I TR AR R R TR
RELARDRE 3 A 2F 4 %) 4k Ry S 2 s Y B OE R iR
% 1) R EL A R ) L T R A e DS
TP e . A & AR B 2 A Wk
I A 5 o NDF #il ADF & 5 85415, — 77 2 B o 22 4
JOE WL T i TP U R e R BOER 4E E AR D
oy — 5 T AT R 5 25 /INHE ST K B B 6 AF A LA —
FERERAE A K.

pH H Z S A LR AT R 1 i e A e R A
it JOT Y EE B AR AR . pH(EUBRAIR , LR & Mk, 0 AT L
I 2% B AR R BRI AR 1 T A A L R TR O O A Y i
BE IR pH AR T 4. 2, 76 4. 2~4. 536 [l 4 g rpr 462
T4 8 MR B 22 . FRA Y C IR R R AR R
i pH (BB o 4. 8, J T it I3 2% , 2 PRy 6 1A K it S0
i O P B 0L E T e DR LR AR R T,
T A R NH,-N 32 222 7 B HLY) 32 14 Tt 0 4
AU AT VR T 23 7, TR NH-N i 5 62 7T DAE
W EDRE R P A R B AR AR SR B A
TR HEWRE G NH,-N B i, 3 6 W1 75 I 28 9%
PEAIT S SR 20 TR B SO 1 B A i 7 A T NH-
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Quality evaluation of silage corn in three beef cattle
farms in Qingyang City

GAO Yong-quan',JIAO Ting",YANG Yong-hui’, LU Ping-le’, WANG Hu-ning',

LI Shu-yan', QI Shuai'
(1. College of Grassland Science , Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem , Minis-

try of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Eco-

system Sustainability, Lanzhou 730070, China;2. College of Animal Science and Technology, Gansu
Agricultural University, Lanzhou 730070, China)

Abstract: [ Objective] The experiment aims to evaluate the nutritional quality and safety of silage corn in three

beef cattle farms in Qingyang, so as to provide references for effective storage and rational utilization of silage corn in

this region. [ Method] Samples of surface layer (S),normal layer (N) , spoilage fermentation (SF) and moldy (M)
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exposed to air in silage containers of A, B and C beef cattle farms of different scales in Qingyang were collected for
sensory evaluation, nutritional fermentation quality and mycotoxin content analysis. [ Result] The sensory scores of si-
lage in normal layer from three farms were all excellent, and silage samples in surface layers from farms A and B were
good, while it was evaluated as medium for the spoilage fermentation samples from farms B, and showed spoilage for
moldy samples because of the second fermentation from farms C. Starch content in normal layer from farm A was
32.55% higher than that in surface layer, while the contents of NDF, ADF, pH value, ammonia nitrogen (NH;-N)
and acetic acid (AA) were 19.95%, 25.13%, 15.61%, 28.69% and 38.89% lower than those in surface layer
(AS),respectively. The contents of DM ,NDF, ADF and NH;-N in normal layer of wrapped silage from farm B were
0.78%,21.15%,31.19% and 12.55 % higher than those in wrapped spoilage samples, respectively. Starch, Ash
and lactic acid (LLA) were 17.44% and 2. 7% lower than those in the wrapped spoilage fermentation samples, respec-
tively. The contents of starch, NH;-N, LA and AA in normal layer from farm C were 32.79%,30.91%,66.43%
and 222.37% higher than those of moldy silage, respectively. The DM, CP, Ash and pH were 0. 84% ,47.64%,
64.53% and 30.91% lower than those of moldy silage, respectively. The toxin detection results showed that afla-
toxin B1 and zearalenone contents in different state samples of different farms were within the normal range, and the
vomitoxin contents in surface silage samples of farms A and B and the spoilage fermentation silage samples of farms
B were beyond the normal range. [ Conclusion] Overall, the quality of silage corn from three beef cattle farms in Qing-
yang area was quite different, and the vomiting toxin in the surface samples and moldy silage samples in each silage
container exceeded the standard level.

Key words: corn silage ;nutritional quality ;mycotoxin;evaluation



