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Table 1- The effects of bacterial inoculant and prebiotic additive on chemical composition of corn silage (%DM)

Lo (puSileo e o yo9 1 Jed¥ i1 Jlie 31
Means of treatments Effect of whey Effect of Lalsil Interaction effects
.. LU oo o U Lo el bl - | SEM
ko e e el el s e Rl g 58 Whey P value B S e P value
Treat Control  Lalsil Whey W+L Without Whey Without Lalsil ~ With Lalsil
(3uoy3) S ool 1890 2061 21.34 20.90 19.76 21.12 0.0003 20.12 20.75 0.0226 0.0014 0383
Dry matter '
G eanpd o sl SUL 4383 4673 43.13 42.06 45.13 42.60 0.0335 43.33 44.40 0.3122 0.0630
Neutral detergent fiber 1.710
NESTE 8.82 8.68 10.28 9.46 8.75 9.87 0.0008 9.55 9.07 0.0541 0.01458 0.369
Crude protein
(Seid oube 3 wis 53) @53 Phacs 5 ;3033 B g g3 33 (S92 52 9 SLASL (9958 O A -Y Jgaa
Table 2- The effects of bacterial inoculant and prebiotic additive on fermentation profile of corn silage (%DM)
Lo (pilno JICTRU Ry Jad¥ i1 Jlie 1
Means of Treatments Effect of Whey Effect of Lalsil Interaction
. ) o e 2 Jo pm s bl ¥ 03 sl SEM
et aeld Y o =l ol elee Pyalue Without =¥  Pvalue P value
Treat Control  Lalsil Whey ey Without e Lalsil With
W+L Whey \Whev Lalsil
pH 4.05 3.87 4.03 3.99 3.96 4.01 0.0039 4.04 3.93 0.0001 0.0005 0.021
3o ,0) (Sligel 39,5 8.01 6.49 6.02 4.20 7.25 5.11 0.0001 7.01 5.34 0.0002 0.5632 0.434
NH4-N (0557 5 '
S sl 5.46 4.59 5.68 4.70 5.03 5.19 0.5029 5.57 4.64 0.0038 0.8189 0.399
Lactic acid .
BULINC R LR 1.71 1.57 1.23 1.06 1.64 1.14 0.0001 1.47 1.31 0.0038 0.7278 0.078
Volatile fatty acids '
Jslome Slysang:)S 1.63 1.49 3.40 3.98 1.56 3.69 0.0001 2.52 2.74 0.3008 0.1042 0.341

Soluble carbohydrate
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Table 3- The dry matter degradability of corn silage at different incubation hours
Rumen incubation hours
slosd 0 2 4 8 12 16 24 36 48 72
Treatment
sl 26.20° 2803 3152  37.86° 43.44° 4836° 5649° 6540° 7148° 7850 °
Control
Iﬁ:ﬁ 27.83® 2033 3225 3771 4269° 4725 5520° 64.74° 7201 % 81.78%
i 2l o 27.35% 2920 3272 39.15°% 4483 49.85°% 5823% 67.50°% 73.91°% 8142
Whey
A,JT 05.; 9 J..»..MJY
’ " 28.13* 2965 3258 38.07° 43.10° 47.70° 5576° 6547° 7291%® 83012
W+L
SEM 0706 0636 o525 0.424 0449 o520 0654 0793  0.928 1.270
P value 0.0433 0061 00870 00124 0.0020 0.0014 0.0024 0.0137 0.0336  0.0138

edilo 3] Bl slalasi s &3 Shac SB ools 5 piga s slaadidio ¥ Jgua

Table 4- The characteristics of dry matter degradability’s of corn silage in different experimental treatments

o b c a+b Ka Ks Ks
Treatment
wall 26.20°P 58.58° 0.0312 84.78°P 62.07° 48.90° 42.81°b
Control
J-.e-wj_y 27.83a 67.562 0.022° 95.392 63.65% 48.85°P 42.70b
Lalsil
sy 2l yog 27.35% 61.00° 0.0302 88.36°P 64.27°2 50.552 44,264
Whey
o Ol j00 9 Jandy 28.132 69.462 0.022b 97.592 64.532 49.382 43.14%
W+L
SEM 0.706 1.896 0.0023 2.373 0.780 0.508 0.449
P value 0.0433 0.0030 0.0012 0.0005 0.0190 0.0116 0.0101
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Table 5- The crude protein degradability of corn silage at different incubation hours (%CP)

Gl S oy guanligSil e Lo
Rumen incubation hours

sl 0 2 4 8 12 16 24 36 48 72
Treatment
wals 3117 33.07° 36.68° 43.15° 4874  53.58° 61.39° 69.57° 74.86° 80.49°
Control
Y 3348  34.39® 37.69° 43.67°  4894° 5356° 61.21° 69.56° 7526° 81.82°
Lalsil
ol 99 3404 36.26° 4042 47.78°  5401°  59.29° 67.55° 7578° 80.79°%  85.70°
Whey
9 ol
o U 33.88  34.81® 38.31% 4467®  50.26° 5516 63.26° 72.09° 78.08%  84.90°
) 50
W+L
SEM 0749 0671 0724  0.849 0.935 0.967 0.904  0.697 0.688  1.302
Pvalue 00529 00393 0.270 00184  0.0144 00114 0.0064 0.0024 0.0029  0.0433

il 3T Alide (Lo jlast ju &3 SV pld (i3 g g3 (5 yadaa 320 sladadadis —# Jgua

Table 6- The characteristics of crude protein degradability of corn silage in different experimental treatments

slow a b c a+h K2 Ks Ks
Treatment
aald 31.17 53.38 0.036 84.56 65.59°P 53.62¢ 47.83¢
Control
J-w” 33.48 54.25 0.032 87.73 66.75° 54,57 bc 48.93bc
Lalsil
el g 34.04 54.56 0.041 88.60 70.822 58.762 52.562
Whey
Ol 591 g Jomd¥ 33.88 56.90 0.032 90.78 69.012 56.21b 50.25°
SEM 0.749 2.155 0.0033 2.772 0.8964 0.6405 0.6083
P value 0.0529 0.4897 0.1328 0.2978 0.0145 0.0049 0.0054
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Table 7- The percentage of rumen degradability of acid detergent fiber of corn silage (24, 48 and 72 h incubation)

slows celuw YY el FA el VY
Treatment 24 Hour 48 Hour 72 Hour
ol 76.36 69.01° 68.48"
Control
Jed¥ 70.57 72,652 72582
Lalsil
Bt ‘T’T o9 67.96 68.47° 69.35b
Whey
s %’T 399 9 Jud¥ 67.48 69.13b 69.57°
W+L
SEM 1.597 0.960 1.267
P value 0.1185 0.0026 0.0385

(O5euls oS3l caelea VY 9 ¥A YY) & yd 50 (NDF) (B34 suis i ju J glaols SLI (glanasidi (6 s ja3 wus ju —A Jgua
Table 8- The percentage of rumen degradability of neutral detergent fiber of corn silage (24, 48 and 72 h

incubation)
lowd el YY cclw FA celw VY
Treatment 24 Hour 48 Hour 72 Hour
e 68.69 ° 70.19° 72.91°
Control
Jm” 72.71° 74522 74,708
Lalsil
! 69.67 70.15" 70.74"
yWhev
s 2l joe g el 69.04 ° 70.23° 71.37°
L+W
SEM 1.227 1.259 0.941
P value 0.0142 0.0063 0.0040
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Introduction: Forages are used as hay, silage, hilage or soilage for ruminant nutrition. Ensiling is a
widely accepted method for preservation forages or crops. Packing chopped forages and sealing the
silo results in anaerobic conditions in the silo. Water soluble carbohydrates (WSC) are fermented
into lactic acid by lactic acid bacteria (LAB) in anaerobic condition of the silo and consequently
lead to pH falling. Low pH in the silo prevents bacteria or other microorganism’s development.
However, low WSC concentration or lactic acid bacteria population in the forages or crops may
results in bad fermented silages. Silage additives are a group of nutritive or non-nutritive substances
which widely are used to enhancing fermentation, improving aerobic stability or increasing nutritive
value of silages. This study was conducted to determine the effects of whey (as a WSC source) and
Lalsil (containing Lactobacillus Buchneri) inoculants on chemical composition, pH, aeirobic
stability and in vitro digestibility of corn silage.

Material and methods: Corn crops were chopped at 25 mm of theoretical cut length. The four
various treatments in the current experiment were as: 1. Control (corn silage without any inoculant),
2. Corn silage treated with whey (1% or 10 kg/T) 3. Corn silage treated with Lalsil Fresh (include
Lactobacillus Buchneri) at 1.8 x 10 ® CFU/gr and 4. Corn silage treated with whey (1% or 10 kg/T)
in addition to bacterial additive (at 1.8 x 10 6 CFU/gr of fresh forage). The corn crops were
inoculated by spraying the Lalsil Fresh or whey over the crops and then were filled in laboratory
mini silos (6 L capacity) for 90 days and were kept at room temperature. Dry matter content of corn
silage was determined in oven-dry for 72 h at 60 °C. The dried samples were ground to pass
through a 1-mm screen and then analysed for total nitrogen and neutral detergent fiber (NDF). Also,
rumen degradability of dry matter (DM), crude protein (CP) and NDF were determined using rumen
fistulated sheep. Silage extract were used for pH, ammonia-N, volatile fatty acids (VFA), lactate
and WSC.

Results and discussion: Concentration of DM was higher in both prebiotic and bacterial treatments
at the end of experimental period (P<0.05). Application of whey or Lalsil Fresh reduced effluent
production during ensiling period (P<0.05). Addition of whey to corn silage caused signifacant
increase (P<0.05) in WSC and CP concentrations because of higher concentration of WSC and CP
in whey when compared with corn forage. However, a reduction (P<0.05) was observed in NDF
concentration of corn silage in response to whey supplementation. The pH of silages were lower in
bacterial inoculated treatments (P<0.05) due to higher fermentation rate in silage in response to
lactic acidproducing bacteria. The mixture of prebiotic and probiotic resulted in silages with least
concentrations of volatile fatty acids and ammonia (P<0.05). This may lead to lower DM
disapearance in ensilage period which consequently lead to lower nutrients losses and higher DM
concentration. Concentrations of VFA and ammonia-N were lower in whey treated silages
(P<0.05). Also, concentrations of VFA and ammonia-N were reduced in Lalsil Fresh treated silages
(P<0.05) maybe due to rapid falling of pH in first days of fermentation phase in silage. In the in situ
trial, adding of whey increased the DM disappearance (P<0.05) due to increase in WSC and CP and
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lower NDF and pH. Also a significiant increase were occurred in “a” and “b” fractions and
degradability rate of DM in corn silage (P<0.05). Higher amount of rapidly or slowly degradable
DM in whey treatments implies that whey treated silages had higher digestibility and nutritive value
in rumen. DM disappearance was lower in Lalsil treatments in the last hours of incubation (P<0.05).
Also, application of Lalsil fresh resulted in silages with higher NDF degradability (P<0.05) due to
excessive proteolysis of NDF in silages due to lower pH which leads to rapid degradation of NDF
in rumen environment.

Conclusion: Results suggest that whey had a positive effect on nutritive value (DM, CP, WSC and
NDF) and degradability of corn silage. Treating silages with bacterial inoculant (Lalsil Fresh)
produced silage with good fermentation pattern and lower pH. Then, simultanous application of
whey and Lalsif Fresh at ensiling corn crops may improve nutritive value, fermentation pattern and
rumen degradbility of nutrients.

Keywords: Corn silage- Microbial inoculant- Prebiotic additive- Lactobacillus buchneri-
Fermentation profile- Rumen degradability



