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ABSTRACT

The objective of this study was to determine the effect of bacterial inoculation (Lactobacillus plantarum or combo inoculant
mixed with Lactobacillus plantarum and Lactobacillus buchneri) and addition of fibrolytic enzyme on chemical compositions and
fermentation characteristics of whole crop barley (WCB) and triticale (TRT) silage, their ruminal in vitro fermentation, and
digestibility. In TRT silage, enzyme addition significantly (p<0.01) decreased NDF content compared to no enzyme addition
treatment. Organic acids such as lactate and acetate contents in WCB and TRT silages were significantly (p<0.01) higher
compared to those in the control. Particularly, lactate content was the highest in L. plantarum treatment. Fibrolytic enzyme
treatment on both silages had relatively higher lactic acid bacteria content, while mold content was lower in both treatments
compared to that in the control. /n vitro dry matter digestibility was generally improved in WCB silages. It was higher (p<0.01)
in TRT with mixed treatment of L. plantarum, L. buchneri, and enzyme compared to others. /n vitro ruminal acetate production
was relatively higher in treatments with both enzyme and inoculant additions compared to that in the control. Therefore, the
quality of silage and rumen fermentation could be improved by inoculants (L. plantarum and L. buchneri) regardless whether
whole crop barley (WCB) or triticale (TRT) silage was used. Although it was found that fibrolytic enzyme addition to both silages
had various quality and rumen fermentation values, further study is needed.
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Table 1. Chemical composition of silages with addition of inoculants and fibrolytic enzyme (g/kg DM)

Foragel) Isources Treatment” DM oM CP EE NDF ADF
CON 439.7° 929.7° 119.5¢ 37.5¢ 4447 269.8"
TL 396.6° 916.5¢ 120.5¢ 46.9° 484.9° 275.6

WCB TLE 456.1° 933.1° 125.9 36.94 463.8° 285.0°
TLB 457.1° 933.1° 141.3° 42.6° 429.2¢ 231.38

TLBE 385.7° 921.0° 118.5° 43.9¢ 481.0° 313.5¢

CON 320.4° 924.3° 86.1° 48.6 591.8" 368.0°

TL 364.4° 929.8° 92.3¢ 65.0% 583.2° 344.2°
TRT TLE 377.9° 931.1° 86.8° 93.5° 544.3° 331.4%
TLB 365.6° 938.7° 87.0° 65.9° 530.7° 330.9"
TLBE 380.9° 941.9° 9424 76.7° 507.9° 317.7%

SEM? 0.985 0.259 0.438 0.426 1.109 0.783
p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

D WCB, whole crop barley; TRT, triticale.

Y CON, control; TL, Lactobacillus plantarum; TLE, Lactobacillus plantarum + enzyme; TLB, Lactobacillus plantarum + Lactobacillus

buchneri; TLBE, Lactobacillus plantarum + Lactobacillus buchneri + enzyme

9 SEM, standard error of the mean.

DM, dry matter; OM, organic matter; CP, crude protein; EE, ether extract; NDF, neutral detergent fiber; ADF, acid detergent fiber.
“€ Means in the same column with different superscripts differ significantly (p<0.05).
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Table 2. Characterization of silages with addition of inoculants and fibrolytic enzyme

Forage" Treatment? pH NH;-N, Organic acid”, g/kg DM VCC, logyy CFU/g
mg/kg L A B LAB Yeast Mold
CON 5.75 12.1° 24.0% 7.16' ND¥ 6.07° 461 474
TL 4.79° 5.8 40.8° 10.89¢ ND 6.93° 4.73 4.62%
WCB TLE 5.29° 18.9° 36.5% 10.29° ND 6.79 4.78 4.58%
TLB 5.29° 7.0° 38.2° 11.38° ND 6.77% 4.60 4.43°
TLBE 5.23° 5.38 35.6° 14.62° ND 7.46° 4.76 4.23f
CON 4.71° 9.4° 2238 8.14" ND 6.61° 4.65 4.83"
TL 4.47° 8.0¢ 30.0¢ 9.36 ND 6.39 473 4.76®
TRT TLE 3.98° 9.8° 26.6° 8.97¢ ND 6.04° 4.83 4.69°
TLB 436° 7.1¢ 25.5° 12.47° ND 6.78" 4.56 4.59%
TLBE 4.44° 8.5¢ 31.0¢ 11.10% ND 6.96" 474 4.50%
SEM® 0.096 0.109 0.084 0.852 - 0.132 0.028 0.055
p value <0.001 <0.001  <0.001  <0.001 - <0.001 0297  <0.001

Control omitted (p values)

Inoculants 0.744 0.402 0.001 0.036 - 0.001 0.066  <0.001
Enzymes 0.987 0.268 0.032 0.001 - 0.368 0.031 0.038
Ino. x Enz. 0.708 0.664 0.711 0.029 - 0.010 0.372 0.508

Y WCB, whole crop barley; TRT, triticale.
2 CON, control;

TL, Lactobacillus plantarum; TLE, Lactobacillus plantarum + enzyme;

TLB, Lactobacillus plantarum + Lactobacillus

buchneri; TLBE, Lactobacillus plantarum + Lactobacillus buchneri + enzyme.

3 1, lactate; A, acetate; B, butyrate.
Y ND, not detected.
9 SEM, standard error of the mean.

*I Means in the same column with different superscripts differ significantly (p<0.05).
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Table 3. Ruminal in vitro fermentation of silages after 48 h incubation

, —
Forage") Treatment®’ pH ill-;;él}lj pmduc(t}ia;sn’ . DMD., % - Volatﬂ}e) fatty acu]ig ) mM —
CON 6.61 13.57° 70.0 62.0° 35.5° 15.9® 9.0° 63.3%
TL 6.62 13.24° 66.5 61.8° 37.7% 14.2¢% 6.8°% 61.0°
WCB TLE 6.58 13.07% 72.3 64.9° 37.6% 16.6° 8.5° 64.9°
TLB 6.64 15.93° 66.0 63.4° 38.8% 16.6® 10.3° 70.3°
TLBE 6.61 13.55° 74.0 64.0° 38.8% 16.4% 10.7° 70.8°
CON 6.64 8.77° 62.3 54.6° 35.4° 12.6° 6.1° 55.84
TL 6.62 11.78¢ 66.3 54.8° 39.3% 14.1%% 6.9°% 63.6™
TRT TLE 6.64 11.06¢ 70.0 56.0° 36.2% 13.41% 6.3% 62.3%
TLB 6.60 11.66¢ 65.6 57.4° 38.4% 14 .40 7.1 63.0
TLBE 6.57 12.46° 70.0 61.4° 40.6° 15.3%¢d 7.3 65.6°
SEM?Y 0.008 0.007 0.544 1.273 0.430 0.343 0.351 0.929
p value 0321  <0.001 0.053 <0.001 0.030 0.003  <0.001  <0.001
Control omitted (p values)
Inoculants 0.392 0.181 0.938 0.402 0.078 0.096 0.029 0.018
Enzymes 0.173 0.685 0.003 0.268 0.178 0.913 0.903 0.595
Ino. x Enz. 0.551 0.994 0.663 0.664 0.019 0.640 0.722 0.585

D WCB, whole crop barley; TRT, triticale.

P CON, control; TL, Lactobacillus plantarum; TLE, Lactobacillus plantarum + enzyme;

TLB, Lactobacillus plantarum + Lactobacillus

buchneri; TLBE, Lactobacillus plantarum + Lactobacillus buchneri + enzyme.

» A, acetate; P, propionate; B, butyrate.
Y SEM, standard error of the mean.

“*Means in the same column with different superscripts differ significantly (p<0.05).
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