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Effects of processing method on nutritional
quality of natural grass silage

LIU Yinghao' ,LIU Xingbo',GE Gentu',DU Shuai',
SUN Lei',LIU Tingyu®,JIA Yushan'

(1 College of Ecology and Environment Science , Inner Mongolia Agricultural University s Huhhot , Inner Mongolia 010018 ,China;

2 College of Agronomy s Inner Mongolia University for the Nationalities, Tongliao, Inner Mongolia 028043, China)

Abstract; [Objective] The purpose of this paper was to study the effects of different processing meth-
ods on quality of natural grass silage from meadow steppe. [Method) This experiment collected mixed
grass samples of meadow steppe in Hulunbeier with different formic acid concentrations (0,2,6,and 10
ml./kg) and filming types Chailaer film,plastic film,and aluminum film). After silage,3 samples from each
process were used to analyze the contents of CP,EE, Ash, ADF,and NDF. [Result] (1) Adding formic acid
had no significant effects on CP,EE, Ash, ADF and NDF (P>0. 05), while film had significant effects on
CP,EE and NDF (P<C0. 05). (2) The effects of film on CP were in the decreasing order of hailaer film™>a-
luminum film>plastic film (P<C0. 05). The hailaer film had much larger effects on EE than other two film
types (P<C0.05),while NDF contentsof plastic film and aluminum film were significantly higher than that
ofhailaer film (P<C0. 05). [Conclusion) Film type had great effects on natural grass silage quality in mead-
ow steppe,while formic acid had less influence.
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Table 1 Double-factor experiment design for effect of additive and film type on nutrition of grass
R A K7/ RS iR Vg7 IR
(mL + kg D Plastic film Aluminum film Hailaer film
Formic acid 1 Kb 2 Kb 3 FEib 1 e 2 e 3 FEHL 1 FEHL 2 FEHL 3
concentration Plotl Plot 2 Plot 3 Plotl Plot 2 Plot 3 Plotl Plot 2 Plot 3
0 X111 X112 X113 X121 X122 X123 X131 X132 X133
2 X211 X212 X213 X221 X222 X223 X231 X232 X233
6 X311 X312 X313 X321 X322 X323 X331 X332 X333
10 X411 X412 X413 X421 X422 X423 X431 X432 X433
1.3 HiEALE 2.2 AEMIAXMEARERRABESTIRA
R EHE % FH Excel 2007 3 47 3 30 145 ¥, % ERSENZER

Il SAS 8. 0 F A X BRI AT AU 307 22409
2 @RS

2.1 RARBEBTPHREFHSHNE
AN TR 75 30O SR MO TP i o 3 A
BERTENE 2.

RARPCHR T R B 5 B 5 22 70 W 4 2R AL
3. mHIER 3 Al Ty 25 B A A JIE R 2K K e T
VRIS (P <0, 01) 17 F R 7K - oK d 3 W 3
K38 (P=>0. 05) » 3 15 W XA 2 J7 22 3 B Hh A7 A2 X
KRBT ICORPHL AR 1 5 1 52 0 25 i 3R L
TIE S A0 IR A SR LB E BEAY R [N 3R . 107 R TR
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Table 2 Effects of additive and file type on nutritive indexes of natural grass silage

[P Ei-F 7N H R s i K/ YA 148 Plastic film 4% Aluminum film WK I Hailaer film
1t1 . —1 0y ey N 0 0 ey Ry 5 0
Nuwlve - Cnbeke O TR T Rz BN BB L P2 B3 REB1 FEMIZ NS
ot ot ot 3 ot ot ot 3 ot ot ot 3
ndex Formic aci Plot 1 Plot 2 Pl Plot1 Plot 2 Pl Plot 1 Plot 2 Pl
0 7.562 7.464 7.571 7.293 8. 377 9.097 13.619 12.372 14. 220
WMEH/ % 2 8. 468 6.829 7.606 8.239 8.703 8. 665 13.139 10. 833 13.728
cp 6 7.165 7.126 7.777 8. 381 8.622 9.031 13. 546 13. 387 10. 377
10 7.747 7.743 7.883 8. 180 8. 164 8.627 8. 257 8.492 8. 499
0 10. 45 7.31 7.91 10.18 7.56 7.48 9.25 9.41 9.17
LS/ % 2 6. 83 7.20 7.45 6. 69 6. 86 7.02 1143 1465  10.18
EE 6 7.31 7.68 9.15 6.79 9.23 9.89 8.69 9.13 8. 82
10 7.09 7.40 7.26 7.25 7.03 9. 31 9.01 9.26 5.48
0 42.38 36. 56 37. 30 42. 26 42.50 41.54 38. 46 33.82 41. 64
2 P e 2 4/ Y 2 38. 00 37.08 35.39 33.51 34. 67 36. 97 39.58 34. 87 38.17
ADF 6 31.53 39. 52 37.09 37. 39 37. 90 38.97 40. 56 43.01 37.10
10 36. 75 37.73 38.13 36. 17 37.52 36. 56 37.83 38.06 31.33
0 60. 58 58.75 58.33 61.91 65. 44 63. 80 57.19 49.79 48. 09
PR PRV 2T 4E % 2 64.40  63.45  59.18 62,07  60.42  60.18  49.79  57.63  48.55
NDF 6 59.76 60. 09 61.69 61.99 62.43 61.21 45,58 60. 28 50.21
10 64.11 62.93 64. 21 57.61 62. 60 62.71 62.27 62.57 52.73
0 5.73 5.42 5.68 6.05 5.76 6. 45 9.62 9.63 9.77
MR 4/ % 2 5.99 4. 94 5.78 6.57 6.23 5.81 9.03 10. 64 10.73
Ash 6 5.81 5.98 5.67 5.83 5.70 6.27 10. 92 9.65 8.92
10 5.28 5.70 5.85 5. 56 5. 80 5.87 5.91 5.15 5.48
£3 RRHEBELHAZARSENHZINER
Table 3 Variance analysis on CP of natural meadow steppe grass silage
A5 5ok R ERiNES T fob F {8 p
Source of variation Degree of freedom Variance Mean square F value
75 28R Variance model 5 127.53 25.51 15. 84 <<0.000 1
A 1% 7K 3F Formic acid concentration 3 13. 96 4.65 2.89 0.051 8
A AP 2 Kinds of film 2 113.57 56.78 35.25 <Z0.000 1
%2 Error 30 48. 32 1.61
AR 5 Total variation 35 175. 85
16.001 (S5l =T (A R AN RN -l P NP /N
14.00F (P<C0.05) , 45 15 22 2k ] A0, 9k 4% 4 i 1t 56 75 3]
= NN 3 o ST Vs Ny SN
o2 12:00 1) 5 A0 58 S B TV R R 5 75 ) 1 B AR
~ O
S 10.00} e e o . e
pods S I R A BT T R S R B ML 11 R
Z g.00f e . N
ﬁg e 00 % T i hr IR AL I (P <<0. 05) , iR 22 £k B 7R B #1
oS . =1 o e SRR =X
g3 | AR S (R T L 1 A o
© . R N NS > S N N e
ol 5175 0 15 g 5 < 148 < I e WA
. L L l JEEFR S 1 L v R JR RO 4 v 5 I R SR R REML B
LR ] Hes T BLIR R N
Plastic film Aluminum film Hailaer film }Jﬁ\‘/ﬁ\%%j‘] ﬁ ;FIJ o
‘ 2.3 AEMIAAMNEAERXABEST R A
B 1 AT AR 5 1 RAR R IR S R 22 7

B FE EARA R /NE F 8RR 25 5 W% (P<<0.05) , T[]
Fig. 1 Effect of film type on CP of natural grass silage
Lowercases letters mean significant difference

(P<20.05). The same below
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Table 4 Variance analysis on EE of natural grass silage from meadow steppe
SR 1 H1EE i % ¥ 5 FAH p
Source of variation Degree of freedom Variance Mean square F value
J7 244 Variance model 5 22.03 4.41 2.59 0.046 2
1k F- Formic acid concentration 3 5.52 1.84 1.08 0.3719
£ AP ZS Kinds of film 2 16.51 8. 26 4. 85 0.015 0
%% Error 30 51.07 1.70
EAR 2 Total variation 35 73.11
14.00 DRZEL W B ML S 0 AR SR e e,
12,00 T T RAR B MR D & & e I 2 w09 HE P R 28R
= 51000} L AE<HRAR U RL/R MR, R R AR 2 B 3E L ¥ R
W8 soo] W 75 K SR L I i 42 5 B A A
.| 2.4 FEMIFRN SRR AR EE PR
®S ool (A Fer 3 b
Jool SR IR P U T £ 4 T 9 40T 46
B0 , ! . 1l RIS, R 5 AT, Iy 22 KR | A JRE R 2 0 Y IR
R AR AR L R R S A e 3 S L A NS
Plastic film Aluminum film Hailaer film 7J<:Fig;ﬁﬁﬁﬁ%‘l&mgﬁ(lj>o OS)ﬁLXUEEﬁXX
2 ) A ) i 0 DR AR T U ORLRLIG D o ) 22 R ZE AT D AR TR M VR U AR 4 O i e

Fig. 2 Effects of film type of EE of natural grass silage
Hi P 2 ] 0 SEORL A% 4 IR R SR A0 A L
U 5 B AR T I R R B I B R 4K
(P<C0.05) , M4 152 22 2 T 11, 9 4% 40 53X 90 1 3
F18 5 B0 2 g A v T 2 5 3K 6 A 3 1 B HE
O3B TRVRE 8 A A0 JIEE 3 T R AR AR R W7 5 1
B I T T K PR A IR I A R AR B (P<<0. 05)

MR, 3RS AT ASBIE 5T 4% N 3R A2 57 AR % il R
BRI N B 25 > B BR K P = 5 26 1 80 > 40 Ji A
Je ik e W6 A5 2 A4 45 SRR 2 ROV R T A BRSNS
UL AN [R] KCF 1 22 S 2 bl il RE R 22 1
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Table 5 Variance analysis on ADF of natural grass silage from meadow steppe
RIES A 7 2% 55 F 18 p

Source of variation Degree of freedom Variance Mean square F value
Jr A Variance model 5 24.55 4.91 0.61 0.691 9
A 1% 7K 37 Formic acid concentration 3 19. 37 6. 46 0. 80 0.501 7
£ JE AP 25 Kinds of film 2 5.19 2.59 0.32 0.726 6
%2 Error 30 240. 96 8.03
AR 5 Total variation 35 265.52
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TR IR AR v P R U AT A R 0 T 2200 B
iRV 6, PN 6 AT, Ty 2% B AR A E b 2 E
o T R EMER I (P<<0. 05), 1 B R /K - oKl i B
FPERI S (P>>0. 05) , 3X Ul B U 2 5 25 3 A b £
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Table 6 Variance analysis on NDF of natural grass silage from meadow steppe
SR 1 H1EE i % ¥ 5 FAH p
Source of variation Degree of freedom Variance Mean square F value
J7 244 Variance model 5 568. 37 113.67 7.99 <£0. 000 1
i ig 7K ¢ Formic acid concentration 3 63. 24 21.08 1.48 0.239 2
£ AP ZS Kinds of film 2 505.13 252.56 17.76 <20.000 1
%2 Error 30 426.56 14. 22
B7E S5 Total variation 35 994.93
70.00 2.6 AEMIAXNEGERRARESERHE
o 60.00f b Ko aENIN
mﬁig 50.00} KIRMCE T WK 73 & B 7 22 73 4l 2R L
2 1000] 7. e T AT LUE-H LB % 20 0 BB L
%2 30000 KT B K B i R B (P 0. 05)
R ol S I UL IR 26 5 22 4 B v R 27 7 AL R 43 i B
T el WEMHEE., INFE T AEL AT R A R
N e L L el
Plastic film Aluminum film Hailae/r\film 7J<¥,ig%%@§iﬁ3(ﬁﬁ%£ﬂ E’J%%ﬁ&%%{mjﬁﬂ:ﬂ‘fﬂﬂl
B3 R [ 4 ) R SR 8 IR v DN o B8 U A% PR 2R AN [] K 1Y) 2 S 2 Hh il R 1% 22
VeV LT Y B 2 Y IR R ) A AN S . PR, B R K
Fig.3 Effect of film type on NDF of natural grass silage S, R 2 6F SR M B35 RV HL K 4 B s S TR E
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Table 7 Variance analysis on ash of natural grass silage from meadow steppe
AESEORIE A i B i % ¥J7 F i p
Source of variation Degree of freedom Variance Mean square F value
J5 2468 Variance model 5 12. 88 2.58 0.45 0.809 2
H i 7K 57 Formic acid concentration 3 3.44 1.15 0. 20 0.895 0
£ AP 2% Kinds of film 2 9. 44 4.72 0. 83 0.447 4
%2 Error 30 171.43 5.71
BAR Total variation 35 184. 31
s BB /NT 6 mL/ kg W R IRMCRE T IV 5 B0RLEE H o
B P TR AN 0 A N IE R BB X 5
3.1 EERIAR I X R A E T & B8 #0T TR RS 4 WUAE I A 57 45 R AN TR L 28 A R X
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