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Slage fermentation dynamics and in vitro rumen fermentation
characteristics as afected by supplementation of durry fluid
extracted from high oil corn stalk slage
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Abstract Two experiments using high oil corn (HOC) stovers (variety Qingyou # 1) were designed to examine the dy-
namic characteristics of ensilage fermentation (Exp. 1) and to determine the effect of addition of silage slurry on rumen
fermentation parameters of HOC stovers based on in vitro gas production method (Exp. 2). In Exp 1, triplicate jars
were opened at 1, 3, 6, 9 weeks postfilling. In Exp 2, three treatments were used: (1) control (HOC silage + dis-
tilled water) , (2) HOC silage + silage slurry, (3) HOC silage + sterilized silage slurry. In Exp 1, more than half of
WSC was used up within 1 week of ensiling. The pH dropped to 4.0 only after 1 week o ensiling. All nutrients o silage
maintained stable after 6 week of ensiling. In Exp 2, addition of silage slurry fluid resulted in higher gas amount ( P <
0.0001) and rate of gas production ( P<0.0001) , and shorter fermentation lag time ( P=0.000 8) than control. As
silage slurry fluid was added to the in vitro fermentation, the ruminal pH ( P<0.000 1) decreased (P<0.0001). Mo~
lar proportion of acetate increased significantly (67.79, 78.48, 80.19%; P <0.0001). There was difference be-
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tween treatments for molar proportion of propionic acid ( P<0.000 1) . Molar proportions of isobutyrate (0.66 %) and

isovalerate (0. 85 %) were higher for control treatment. No difference was found between intact silage slurry and steril-

ized silage slurry for ruminal fermentation. In conclusion, HOC stover silages went through a rapid fermentation phase,

and maintained stable after 6 week postfiling. Silage slurry fluid could affect the ruminal fermentation pattern, and

silage fermentation products rather than the microorganisms present in the silage materials might factor that affect rumi-

nal fermentation.
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Table 1 Chemical compostion of HOC slage during fermentation
/
SEM P
0 1 3 6 9
! % 28. 98 27.56 27.86 27.37 27.21 0.35 0.25
WSC % 7.32a 3.20b 3.13b 3.04b 3.02b 0.13 0.01
CP % 7.08 7.11 7.22 7.35 7.58 0.21 0.14
NDF/ %  59.31 62.12 64. 21 64. 45 65. 68 1.25 0. 09
ADF/ %  37.56 38.64 40.78 41.89 41.23 1.01 0. 09
(P<0.05) ;SEM
PH 4.0 1 ,
9 PH
, Schaadt [ ,
: D- Ca 1M
(P=0.02) , 6 , D- 62% 68 %
pH 4.2 ,D-
[12] , pH 3.8, , 9 , D-
3% , , 50 % ,
6 , D- , 3
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Table 2 Fermentation end product profile of HOC dlages
/
SEM P
1 3 6 9
pH 3.45 3.4 3.38 3.39 0.11 0.28
! % 2.36 b 2.49Db 3.01a 3.04a 0.31 0.02
L- / D- 0.80b 1.01a 1.01a 1.03a 0.08 0.03
! % 0. 86 0.91 0.92 0.94 0.04 0. 06
! % 0.03 0.03 0.02 0.02 0. 001 0. 06
! % 0.078 b 0. 084 ab 0. 088 ab 0.091 a 0. 004 0.02
D- y ’
1 3 L L
2.2 ( 2)
1 1
L 1 6 h 1 1
,8h pH(P<0.0001) ,
72 h , 2 Weibnerg [3 ,
1 2 b
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Table 3 Amount and dynamic parameters of gas produced from HOC dlages fermented for 72 h in vitro
included in durry of dlages
SEM P
72 h / mL 41.48 b 92.23 a 92.79 a 0.89 <0.0001
/ mL 49.75 b 93.28 a 94.73 a 0.91 <0.0001
/ht 0.02 b 0.06 a 0.06 a 0. 0006 <0.0001
/h 0.79a 0.12 b 0.14 b 0.07 0.000 8
4
Table 4 Hfectsof additionsof durry of slageson rumind fermentative parametersof HOC dlages (0. 2 g DM)
incubated with rumen microorganismsfor 72 h in vitro
SEM P
pH 6.86 a 6.35b 6.40 b 0.03 <0.0001
/ (mg/ 100 mL) 12.82 b 13.71a 13.95a 0.21 0. 0237
/ (mmol/L) 44.92 ¢ 59.29 a 54.51 b 0.57 <0. 0001
! % 67.79 ¢ 78.48 b 80.19 a 0.19 <0.0001
! % 21.75a 8.81b 6.83 ¢ 0.16 <0.0001
I % 0.66 a 0.16 b 0.16 b 0.01 <0.0001
! % 8.29b 10.69 a 10.87 a 0. 06 <0.0001
! % 0.85a 0.71b 0.78 ab 0.02 0.0149
! % 0.62 b 1.13 a 1.13a 0.01 <0.0001
3.11c 8.91b 11.73 a 0.18 <0.0001
! % 46.37 a 30.93 b 31.58 b 0.48 0. 002
, pH ) (10.69% 10.87 %)
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, 60 % ,
(67.79%) ,
(78. 48 %) ,
(80.19 %) , 3 ,
(P<0.0001) 3 ,
(P<0.0001) , ,
, 21.76 %,
2 8.81% 6.84%,
, 11.73 ,
, 0. 66 % ,
0.85 % (2



2006 11

40
Wein-
berg!®! ,
(10° dfu/ g)

(10° dfu/ g)

3
1 ’
6
[1]
[D].
,2003

[2]

[D]. ,2005

(3]

[4]

(5]

(6]

Weinberg Z G, Muck R E, Weimer PJ, et d. Lactic
acid bacteria used in slage inoculants as probioticsfor ru-
minant[J]. Appl Biotechnol , 2004, 118:1710

Keady T WJ, Seen WJ. Hfectsof goplying a bacteria
inoculant to slageimmediately beforefeeding on slagein-
take, digedtihility , degradability and rumen volatile fatty
acids concentrationsin growing beef cattle[J]. Grass For-
age i , 1996, 51:155°162

Menke K H, Raab L , Sdewski A, et a. The estimation
of the digegtibility and metabolizable energy content of ru-
minant feedingstuffs from the gas production when they
are incubated with rumen liquor in vitro[J]. J Aric i
(Camb) , 1979, 93:217°222

Van Ses PJ, RobertonJ B, LewisB A. Symposum:
Carbohydrate methodology , metabolism, and nutritiona
implicationsin dary cattle[J]. J Dary i, 1991, 74:
58373597

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Nen N. A photometric adgptation of the Somogy
method for the determimation of glucose[J]. J Biol
Chem, 1944, 153:376°379
Broderick GA, KangJ H. Automated Smultaneous de-
termination of ammonia and tota amino acid in rumind
fluids and in vitro media[J]. J Dairy Sai, 1980, 63(1) :
64775
[3].
,2006 ,11(2) :49753
Wessbach F, Schmid L , Hein E. Method of anticipa
tion of the run of fermentation in slage making based on
chemica compostion of green fodder[ M]. Proc 12 th
Inter. Mosow : Grasdand Congress, 1974, 3:6637673
Higginbotham G E, Mudler SC, Bolen K K, et d.
Hfects of inoculants containing propionic acid bacteria
on fermentation and aerobic stability of corn slage[J]. J
Dairy i, 1998, 81: 218572192
Boleen K K, Ashbdl G, and Weinberg Z. Slage fer-
mentation and slage additivesreview. AsaAusrdia
[J]. J Anim &, 1996, 9:4837493
Schaadt H, Johnon R R. HEfect of maturity treatment
onD (-) and L (+) lactic acid in corn dlage[J]. J
Dairy S, 1968, 51:8027805
Ca Y, and Kuma S. The proportion of lactate isomers
infarm slage and the influence of inoculation with lactic
acid bacteriaon the proportion of L-lactatein dlage[J].
JpnJ Zootech i, 1994, 65: 7887795
Meng Q, Kerley M S, Ludden P A, et d. Fermenta
tion substrate and dilution rate interact to afect micro-
bia growth and eficiency[J]. J Anim i, 1999, 77:
206214
Durand D J, Godman A, Ray P, Badlard R A, et d.
Theophylline treatment in the extubation of infants
weighing less than 1,250 grams: a controlled tria [J].
Pediatrics, 1987, 80: 684-688
Blummd M, Orskov E R. Comparison of an in vitro
gas production and nylon bag degradability of roughages
in predicting feed intake in cattle[J]. Anim Feed i
Tech, 1993, 40: 1097119



