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2- Partitioning Factor
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Table 1- Effect of bacterial inoculant and essential oils Rosemary, fennel and carum copticum additive on chemical
composition of corn silage (%) *

slajg,
S sk  B)led DM'  ASH CP? (%) oM®  NDF* ADF®  wscC® oH NH;-N
Days  Treatments (%) (%) (%) (%) (%) (%) (mg/dl)
ensiling
g"ol‘;trol 2950  5.97 7.87¢ 94.02 56% 34° 16.92° 3.72 3378
=2t (93958l
Bacterial 2958  5.92 8.22b 9407  57.66™ 32¢ 25.09° 371 3.2t
inoculant
WO )l
Rosemary 125 3025  5.68 7.87¢ 94.31 56 40° 24.84° 3.69 3.25%
pl/kg
YO- 5k,
Rosemary 250 3027  5.90 8.05° 94.09 60° 422 24.82¢ 3.72 2.89¢
Hl/kg
3 WO abj,
Fennel 125 30.08 567 7.75° 9433  66.33° 40P 29.11° 3.68 3.16"

pl/kg
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Continuation of table 1

Yo abjl,

Fennel 250 3085  5.68 7.87° 94.31 54¢ 42° 18.49° 3.69 3.11%
pl/kg

WO ols;

Carum copticum 3048 6.04 7.87¢ 93.95 554 40° 18.29f 3.69 3.19™
125 pl/kg

vo- ol

Carum copticum ~ 30.34  5.75 7.87¢ 94.24 53¢ 34° 16.6" 3.72 3.08°
250 pl/kg

SEM 0.993  0.397 0 0.397 1.035 0 0 0.023 0.051

p-value 0098 0993 <0.0001 0993 <0.0001 <0.0001 <0.0001  0.845 0.0005

Al
Control
b8l (92938
Bacterial 29.83%  6.12® 8.05 93.87®  68.66° 40¢ 23.38" 3.54 3.44%
inoculant
WO gyl
Rosemary 125 29.887 599%® 787 94% 66° 36 20.43¢ 3.56 3.31®
pl/kg
Yo. 65k,
Rosemary 250 30.09®  5.89%® 8.75°  94.10%® 73° 32¢ 21.99° 3.56 3.73°
pl/kg

7 Yo bl
Fennel 125 30.06®  6.19° 8.22¢ 93.80° 66° 38° 25.45° 3.53 3.66°
pl/kg
Yo. abjl,
Fennel 250 30.82%  5.88% 8.05°  94.11% 66 28" 17.52° 3.55 3.48%
pl/kg
A uL.-)
Carum copticum ~ 30.33°  566° 857 94,33 62¢ 42° 12.54" 3.53 3.45°
125 pl/kg
YO ol
Carum copticum ~ 30.24® 561 8.40° 94.38° 68" 50° 15.8f 3.56 3.15°
250 pl/kg

29.63*  6.26° 7.87f 93.73"  68.33™ 46° 15.609 3.54 2.99°

SEM 0.306 0.170 0 0.170 0.882 0 0 0.016 0.167

p-value 0.263 0.134  <0.0001 0.134  <0.0001 <0.0001 <0.0001  0.802 0.094

Sl
Control
bl (53958l
Bacterial 29.57° 557°  °AB22  94.42° 62° 36¢ 21.28° 3.57 2.70
inoculant

WO ()l

Rosemary 125 29.92%  5.8gP 8.22° 94.112 68 46° 14.65" 3.58 2.76
Hl/kg

YO gyl

Rosemary 250 29.94* 660"  857°  93.39° 62° 34° 21.02° 3.58 2.73
pl/kg

30.01° 5.64° 8.40° 94.35°  61.33° 44° 12.529 3.56 2.85
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21

W bl

Fennel 125
pl/kg

Yo. abjl,

Fennel 250
pl/kg

A ul.u)

Carum copticum
125 pl/kg

vo- ol

Carum copticum
250 pl/kg

SEM

p-value

30.05%®

30.45%®

30.34%®

29.80%

0.238

0.280

6.15%

5.88"

6.61%

5.76"

0.214

0.016

8.57%

8.22°

8.22¢

8.57%

<0.0001

93.84%

94.11%

93.38°

94.23°

0.214

0.016

63.33%

60.26°

62°

1.927

0.004

34°

40°

32f

46°

<0.0001

20.43°

14.85°

10.01"

16.27¢

<0.0001

3.57

3.57

3.56

3.58

0.018

0.981

2.57

2.40

2.37

2.81

0.215

0.774

45

Jald

Control

by Sag58l
Bacterial
inoculant
WOk,
Rosemary 125
pl/kg

YO k)
Rosemary 250
pl/kg

Yo abjl,
Fennel 125
pl/kg

Yo. «bjl,
Fennel 250
pl/kg

A uL.-)
Carum copticum
125 pl/kg
ALIEUINS
Carum copticum
250 pl/kg

SEM

p-value

29.54%

28.99°

29.82%

29.69%

29.79%®

29.93®

29.51%

30.18°

0.195

0.025

541

5.47

5.78

5.95

5.48

5.59

5.61

5.71

0.232

0.767

8.57"

6.72°

8.40°

8.224

8.05°

8.40°

7.52

8.92°

0

<0.0001

94.58

94.52

94.21

94.04

94.51

94.40

94.38

94.28

0.239

0.767

65%

52¢

61°

63ab

64%

56°

65°

65°

1.243

<0.0001

3g¢

40°

32f

36°

44°

32f

32f

46°

0

<0.0001

9.05¢

8.51"

10.76¢

17.23°

18.01%

9.27"

9.091°

15.08°

<0.0001

3.41°

3.45%

3.42%

3.44%

aby3 42

3.47°

3.43%

3.47%®

0.019

0.383

2.93

3.04

2.68

2.68

2.83

2.65

2.65

2.73

0.169

0.540

2 Dry matter
3 Crud prote

in

4 Organic matter
® Neutral detergent fiber
® Acid detergent fiber

"Water solu

ble carbohydrates

(P<0.05) 13l o )5 gine W] 4> S yitio pui By b isd) p (sl 5Slio |
! Means within same row with different superscripts differ (P<0.05).
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Table 2- Effect of bacterial inoculant and essential oils additive on gas production parameters of corn silage®

05 sk (s, o )los (a"'b)z
Days ensiling  Treatments (ml/gDM)

(ml/gDM) (mmol)

OMD®
(% DM)

4
SCFA ME?® (MJ/Kg)

el
378/6+3.67
Control

bl S5
Bacterial
inoculant
WOk,

367.7+4.97

Rosemary 125  323.4+2.96

pl/kg

YO+ )b,

250 Rosemary ~ 336.7+4.09
pi/kg

3 Yo abjl,
Fennel 125
pl/kg
Yo. abjl
Fennel 250
pi/kg
WO ol

277+5.69

325.6+3.92

Carum
copticum
125 pl/kg

317.1+4.68

0.037+0.001

0.040+0.001 1.02° 13° 55.96°

0.035+0.001 0.95 12.77° 53.14°

0.038+0.008 0.85° 11.98° 49.29°

0.85° 12.10° 49.44°

0.039+0.002 0.69¢ 11.53% 43.07°

0.040+0.001 0.86° 12.02° 49.59°

0.039+0.001 0.83° 11.84% 48.40°
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Continuation of table 2

Y Joda asbl

Yo- ols;
Carum
copticum
250 pl/kg

SEM

301+3.98

0.034+0.001

0.74°

0.018

11.32¢

0.113

44.99°

0.743

21

aals

Control
byl (5395l
Bacterial
inoculant
WOk,
Rosemary 125
pl/kg

Yo )b,
Rosemary 250
pl/kg

Wo bl
Fennel 125
pl/kg

Yo. abjl,
Fennel 250
pl/kg

YO UL:J)
Carum
copticum
125 pl/kg
Vor ol
Carum
copticum
250 pl/kg
SEM

241.2+20.39

264.6+22.67

284.7+25.65

278.2+22.40

253.5+21.48

212.8+17.16

244.1+£20.51

260.8+22.30

0.021+0.003

0.019+0.003

0.021+0.003

0.021+0.003

0.023+0.004

0.026+0.004

0.023+0.004

0.023+0.001

0.49°

0.49°

0.58%

0.56%

0.55™

0.55%

0.53%

0.58%

0.093

9.78°

9.90%

10.30°

10.71°

10.34°

9.99°

10.43"

10.62°

0.052

34.92°

35.07°

38.32%

37.74®

37.29™

35.66%

36.55%

38.48°

0.374

als

Control

b Sl Sl
Bacterial
inoculant
Wos)lej,
Rosemary 125
pl/kg

Yo )b,
Rosemary 250
pl/kg

Wo abjl,
Fennel 125
pl/kg

225.44+3.17

265.8+5.69

274.945.19

270.3+£3.11

253.743.90

0.034+0.001

0.036+0.001

0.037+0.001

0.042+0.001

0.042+0.001

0.58°

0.73"

0.77®

0.81°

0.73™

10.60°

11.45°

11.70°

12.13°

11.65°

38.33°

44.55™

46.18%*

47.66°

44,55
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Continuation of table 2

Y Joda asbl

Yo- «bjl
Fennel 250
pl/kg

A UL"’)
Carum
copticum
125 ul/kg
Yo- ols;
Carum
copticum
250 pl/kg

255.94+4.83

232.3+3.24

253.9+4.94

0.039+0.001

0.046+0.001

0.037+0.001

0.73™

0.65°

0.71°

11.48°

10.98°

11.52°

44.70™

41.44°

43.66°

45

SEM

0.018

0.110

0.722

s

Control
byl (5395l
Bacterial
inoculant
WWOs,k;)
125 Rosemary
pl/kg

Yo- s)lej,
Rosemary 250
pl/kg

Wo abjl,
Fennel 125
pl/kg

Yo &bl
Fennel 250
pl/kg

Wo b
Carum
copticum
125 pl/kg
Vor ol
Carum
copticum
250 pl/kg
SEM

257.84+3.55

248.6+5.50

258.6+3.05

254.7+4.97

261.5+3.03

241.94+3.48

256.4+4.49

225.5+2.96

0.033+0.001

0.042+0.002

0.039+ 0.001

0.037+0.001

0.038+0.001

0.047+0.001

0.038+0.001

0.038+0.001

0.62%

0.67®

0.70°

0.64"

0.69%®

0.69%®

0.66%*

0.58¢

0.017

10.94°

10.28°

11.37°

10.89"

11.10%

11.28°

10.60%

10.94°

0.106

39.93%

42.20®

43.39°

40.93"™

42.92%®

42.77*

41.64%

38.60¢

0.697

! Means within same row with different superscripts differ (P<0.05).

2 Gas production potential

® Gas production rate

“Short chain fatty acid

> Metabolizable energy

® Organic matter digestibility

(P<0.05) aiil o )l gime B3] (h)ls S o e Bgys b sy o (slagysSolie
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Figure 1- Gas production curves at different times after ensiling
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Table 3- Effect of bacterial and essential oils additives on digestibility, fermentation characteristics and microbial biomass
production of corn silage After 24 hours of incubation®

IVDMD?  IVOMD?

S s sl oo oD oD
0 0

Days
ensiling

pH
Treatments M) M) (24 h)

PF*
(mg/
ml)

MCP® EMCP®
(mg) (mg)

NH3-N  Gas yield
(mg/dl) (ml/24h)

el
Control
b g8l

Bacterial 66% 71%® 6.62°

inoculant
WO )by
Rosemary 125
pl/kg
YO« 55l
Rosemary 250
pl/kg

21 Yo &bjl,
Fennel 125
pl/kg
Yo. abjl,
Fennel 250

pl/kg
WO b

Carum 687 79 6.42"

copticum
125 ul/kg
vor ol
Carum
copticum
250 pl/kg

SEM

0.015 0.026 0.029

68° 71%® 6.66°

67% 70® 6.44°

65%® 69° 6.42°

64° 67" 6.37°

64° 68° 6.41"

67 78 6.42°

2.59¢ 164.90° 5.99° 214.20® 0.63°

2.76™ 205.90® 4.94% 188.10™ 0.55%

2.76° 193.06™ 5.13° 190.90*  0.57*
2.78" 212.31° 4.66% 171.17° 0.52%
3.03° 220.83° 4.47° 160.43° 0.50°

2.63% 206.24%® 4.92% 179.12" 0.55%

2.66™¢ 189.04° 5.25% 195.77%¢ 0.58"™

2.79 188.13° 5.81% 228.53% 0.61%®

0.042 5.244 0.220 12.853 0.014
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Continuation of table 3

Y Jodo el

Jals
Control
S (G395l

48 51 6.52

Bacterial 50 53 6.49

inoculant
WO s)bj)

Rosemary 125 55 56 6.52

pl/kg
Yo )b,

Rosemary 250 51 54 6.50

pl/kg
45 Yo b,

Fennel 125 48 52 6.49

pl/kg
Yo abjl,

Fennel 250 54 56 6.51

ul/kg
WO ol

Carum 52 55 6.54

copticum
125 pl/kg
Yo ol
Carum
copticum
250 pl/kg

SEM

54 55 6.49

0.027 0.025 0.023

2.96° 202.89" 5.01%® 136.28% 0.55%

2.92° 232.33%¢ 4.32 123.95® .48

2.14° 239.40% 4.07° 122.97%® 0.45%
2.38™ 265.08° 3.82° 109.17° 0.42¢
2.47% 256.64° 3.94° 108.80° 0.44¢

2.28™ 193.53% 5.09%® 150.63° 0.56°

2.29% 186.19¢ 5.50° 157.08° 0.59°

253" 208.89" 4.59™ 136.40®  0.52%

0.126 14.278 0.258 12.799 0.025

(P<0.05) by oo jla gime SIS (slls S jtin i By b s,y (slaiSilee

! Means within same row with different superscripts differ (P<0.05).

?In vitro Dry matter digestibility

¥ In vitro Organic matter digestibility

* partitioning factor

® Micobial crude protein

® efficiency micobial crude protein.
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Introduction In recent years the use of herbal products to prevent disease-causing agents including viruses,
bacteria, fungi Pistaciavera are widely considered. They have a wide range of antimicrobial activity and a willingness to
use them escalated. The aim of this study was to evaluate the effect of bacterial inoculation and essential oils of
rosemary, fennel and carum copticum on chemical composition, gas production parameters and fermentation
characteristics of corn silage in vitro.

Materials and Methods Whole corn plants were harvested at the medium dough stage of maturity (30% DM) and
chopped with a conventional forage harvester under farm conditions to 3-5 cm of lengths. Representative forage
samples (3 kg) of inoculated and untreated corn silage were packed manually, in triplicate, into plastic bags. Bacterial
inoculants and essential oil diluted in deionized water and applied with a hand held sprayer while forage samples were
stirred manually. A similar quantity of deionized water was sprayed on the control forage. The filled silos were stored at
ambient temperature and allowed to ensile for 3, 7, 21 and 45 days. After designated ensiling times, silos were opened
and the ensiled forage was mixed thoroughly and then were dried at a 60°C in oven for 48 h and then ground to pass
through a 2 mm screen for later analysis.

Results and Discussion The chemical composition of samples was affected by different treatments (P<0.05).
Bacterial inoculation and essential oil had no effect (except for the forty fifth day) on pH. On days 3 and 7, Corn silages
treated with bacterial inoculation had higher Dry matter (DM) compared with control. Water soluble carbohydrates
(WSC) concentration was different among treatments (P<0.05). The highest and lowest amount was observed in fennel
(125 pl/Kg, on day 3) and bacterial inoculation (on day 45) respectively. Bacterial inoculation and essential oils of
Rosemary, fennel and carum copticum had significant effects on gas production rate and potential (P<0.05). Among the
treatments, control (on 3 days after ensiling) and fennel (250 pl/Kg, on 7 days after ensiling) had the highest and lowest
gas production potential respectively. In vitro digestibility of DM and organic matter (OM) was different among the
treatments (P<0.05). Microbial mass production showed significant difference among treatments (P<0.05). Silages
treated with carum copticum (125ul/Kg) and fennel (125 ul/Kg) on day 21 had the highest and lowest microbial mass
production respectively.

Conclusion Overly, the results showed that using essential oils compared with control, had no significant effect on
nutritional value of corn silage.

Keywords: Chemical composition, Bacterial inoculation, Gas production, Essential oils, in vitro digestibility.
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