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Interactions between additives and ensiling density on quality of Medicago sativa
silage
WANG Mu-chuan', YANG Yu-xi', YU Yi-dong*?, YU Zhu'"

1. College o f Animal Science and Technology, China Agricultural University, Beijing 100093, China; 2. Erdos Office of Agri-
cultural and Animal Husbandry , Erdos 017000, China

Abstract: Medicago sativa (alfalfa) was used to make silage, with and without addition of additives. Alfalfa
plants were freshly harvested at the initial blooming stage, when their dry matter content was about 400 g *
kg ' (fresh matter basis). The effects of additives and ensiling density on the quality of alfalfa silage were in-
vestigated in an experiment with eighteen treatment levels. The quality of silages was analyzed after 45 days of
fermentation. The results showed that silage treated with S (sucrose), S+ LP (sucrose+ Lactobacillus. plan-
tarum) and S+LC (sucrose+ Lactobacillus. casei) had lower pH. butyric acid content, NDF neutral detergent
fiber content, and acid detergent fiber content than silages without these additives. Treatments with CE (acre-
monium cellulose), LP+CE, and LC+CE did not significantly improve the quality of silage. Treatments with
additives resulted in higher quality alfalfa silage than treatments without additives (P<C0. 05). Preparing silage
with higher density did not significantly improve its quality but significantly increased its DM (dry matter) con-

tent and ammonia nitrogen/total nitrogen ratio (P<C0. 05). The additive X density interaction was not a signifi-
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cant factor for silage quality (P=>0.05).

Key words: Medicago sativa ; density; additives; silage quality
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T A BB AL ST B IR T o VSN LR A AR ) R L B e LR A e L LR A A R T LR I K BE D R R
Bt 2T 2 R R A0S A AN M R 11 A 2 A D PR T A LR TR K R IS T L R I TR
T SZUR NG 5 0 B L 55 0 B G v IR T I A A AR R A B I R S R A A A R
M — A RIS EREE X W A 1 B BRI R o TR I AR a6 B 5 S R RS [R] o I AN IR B A
HIF 5 9 PR 23R B EL AR B30 X I 7 o TS50 T D A 7 S B R PR il

1 #MREFE

L1 R#L RmA F1 HEERSHE

ARI LI 2015 4F 220 SRR 20 s L B A Table 1 Pre-ensiled characteristics of the alfalfa (%)
iR B M (PN 527t YR X R REARe DD b AR Y 25 — 26 504K T4 HEH s U T 24 R M U U 2T 2
By B, 7R AR WA B S TN R S KR Y Dry matter  Crude Neutral detergent  Acid detergent
60% . JRFtE LR 1. 3L B H F) (Lactobacillus, protein fiber fiber
plantarum, LP Fl Lactobacillus. casei, 1.C) iy 41,03 23.23 32.06 22.46
AP 235 W 6 2 W s R < T B b st A e R A
Tl 47 4k £ il Cacremonium cellulose, CE) . [ 5. £ K2 HESFPRABMARE
555 A AL R Yﬁfﬁﬁjﬁ@(CMC fi)1. 06 Table 2 The treatment of alfalfa silage
X10° U~ g ' HEAFHAR £, Qb Treatment 7 Additive amount
1.2 KEEt CK 0

AR R T 20 BB F LB B P 0 1 A ° e
LB 600 F1 650 kg « m *, 8 FERANAF (S.LPLLC, LP 1X10° CFU « g!
CE.LP+S.LC+S.LP+CE fl LC+CE)fl 1 254 . POOTCRT e
BEFICCK) . 48 X1 0I5 40 55 76 T 76 I 5 4 K Bt " B
60 %4 22 47 BIFRE 1~2 . 45 Y1 H0 75 I EURY 55 01 e e e

LC+S 1X10° CFU « g ' +2%

FIFE R A2 51 IR e ) BRI IECRE 53 590 9 4 s R
BRI 300 F1 325 ¢ A 500 mL 2R L 5 I ik LC+CE 1X10% CFU » g~ 140.005%

s I8 NN B AT I ANAER.NE 2, K
F AL SR A A AL S AR LR R T CK I 5S o bl s CE T 4E 2 g5 LP . A4 5L AF 14 5 LC: 2L s

TAAS > =] o 0
A5 ARVl I T IS i RS TR SURF RO TLI 0 0 059 o 2 8
L3 MEARAE 7 & CFU « g ' %% 1 g BESVR DG R AL
KA Jd G TFEFECR.CEEELAESF Note: CK: Control group; S: Sucrose; CE: Cellulose enzyme; LP:

ffﬁjﬂq ’%ﬂ@"%%ﬁmﬂ:ffﬁj *4,3& IEH }Eﬁ\{ﬁs/}j , %EX 20 g E'%Em’j Lactobacillus. plantarum; 1LC: Lactobacillus. casei. CFU « g1 Col-
ffﬁj*’l’ X j]n/\ 180 mL 234:?%]7k ) ﬁ*ﬂéi@/}j , FH%Y*HL&EE[S ony-forming units per gram fresh herbage.
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MI0AVP, i zh4H:3 mmol « L' @& R i : 1 mL » min 'k 50 C &M K 210 nm, AR 5 w17 R
AR — YRR R T S A S BAS E RE S T B (DM SR AR 5 I 5 b VR I 2F 4 (NDEF)
FIFRPE VR LT 4 (ADF) SR ] Van Soest Jr kil s YLK & Ak A B (CPY I &,
1.4 RIS H
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Table 3 The fermentation quality of alfalfa silage

# ] pH A zf nie TH AR/
Density Treatments Lactic acid Acetic acid Propionic acid Butyric acid NH;-N/TN
(%DM (%DM (%DM) (%DM 0
CK 5.62a 1. 89d 1. 51bed 0. 05ab 0.07 17. 96a
LP 5. 44abc 1.97d 1. 56bed 0. 05ab ND 12. 81bc
LC 5. 3labc 2.23cd 1. 72bcd 0. 03abc ND 15. 03ab
S 4.51ef 4. 37bed 1. 09cd 0. 04abc ND 9. 58cdef
600 kg * m * CE 5.57ab 2.26¢cd 1. 84bed 0. 02bc ND 12. 60bced
LP+CE 5. 52abc 3. 20bed 2. 45abc 0. 02bc ND 14. 96ab
LC+CE 5. 10bed 3. 08bed 2.77ab 0.05ab ND 15. 13ab
LP+S 4. 29ef 7.24a 1. 58bed 0. 05ab ND 7. 89ef
LC+S 4, 35ef 5. 52abc 0. 85d 0. 05ab ND 8. 28ef
CK 5.57a 2.35cd 1. 77bed ND 0.05 15. 12ab
LP 5. 26abc 2. 76cd 2. 40abc 0. 05ab ND 12. 63bc
LC 5. 29abc 2.21cd 1. 44bced 0. 05ab ND 10. 38cde
S 4. 73de 3. 82bed 1. 33bed 0. 03abc ND 8. 56defl
650 kg + m ™ *® CE 5. 41abc 2.95cd 1. 60bed 0. 05ab ND 10. 30cde
LP+CE 5. 24abc 3. 29bcd 2. 35abc ND ND 12. 42bced
LC+CE 5. 26abc 3. 93bed 3.63a 0. 08a ND 13. 47bc
LP+S 4. 30ef 5. 80ab 1. 40bed 0. 03abc ND 7.17ef
LC+S 4. 191 5. 65ab 1. 40bed 0. 06ab ND 6. 161
SEM 0. 06 0.21 0.10 0. 004 0.01 0.29
A LR s W B Density NS NS NS NS NS * %
Significance s Additive * % % * % % * % NS NS * % %
testing B JE XN Density X additive NS NS NS NS NS NS

2 [ — BN [ /NE P 7R 22 53 8 3% (P<C0.05) . ND: AR H] ;NS 2R AR ; » x % . P<0.001; x % ;P<C0.01; % : P<{0.05, N[,
Note: Different letters in the same line mean significant difference at 0. 05 level. ND: Not detection; NS: Not significant. * % % ; P<C0. 001;

* % ; P<C0.01; x ; P<C0.05. The same below.
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Table 4 The chemical components of alfalfa silage treated

I b3 T B HEHD rp P U 2T 4 PR % e 47 4
Density Treatments Dry matter CP Neutral detergent fiber Acid detergent fiber
%) (%DM (%DM (%DM
CK 30. 77def 20. 71cd 33. 04abcde 26. 75a
LP 30. 70def 22.08ab 34.21a 26. 85a
LC 32.19bede 22.81a 33. 99abed 26.82a
S 34.68a 21.47abced 31. 04cde 24. 50bed
600 kg * m * CE 30. 86def 21. 04bed 32. 67abcde 26. 32ab
LP+CE 32. 30bcde 20. 85¢cd 32. 46abcde 24. 88abed
LC+CE 32.72bcde 21.17bced 33. 0labede 25. 18abed
LP+S 33. 50abc 21. 72abc 30.91de 24. 45bed
LC+S 33. 30abc 21. 83abced 31. 33cde 24. 32bed
CK 30. 40ef 20. 67d 32.00bcde 25. 68abc
LP 31. 04def 21. 22bc 32.91abcde 25. 75abc
LC 30. 79def 22.85a 32. 23abcde 26.09ab
S 33. 11labc 21. 54abced 30. 54e 23.22d
650 kg + m ™ *® CE 30. 19f 20. 86¢cd 31. 80bcde 25. 59abc
LP+CE 30. 43ef 21.10bced 31.72bcde 25. 45abe
LC+CE 29.96f 21.09bcd 35.07a 25. 23abc
LP+S 32.45bed 21.12bcd 31. 36cde 23.23d
LC+S 32. 35bed 21. 50abed 31. 69cde 23.15d
SEM 0.13 0.08 0. 20 0.15
A LR s W B Density * % % NS NS NS
Significance Whn#H Additive % % % * % * % * %

testing W X NF Density X additive NS NS NS NS
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