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Extended Abstract ) o ) ) ) -
Introduction and Objective: Animal nutritionists are looking for alternative compounds with the ability
to improve the fermentation process. Probiotics and medicinal plants can be mentioned among these
alternative_compounds. Yarrow and ginger can be mentioned among medicinal plants that have
antimicrobial properties. The aim of this study was to mvestl%ate the effects of yarrow and ginger powder
on the diPestibiIity and gas production of sainfoin and alfalfa hay in laboratory conditions.

Material and Methods: For this purpose, the in vitro di%estibilit of sainfoin and alfalfa hay and a mixture
of 50% alfalfa and 50% sainfoin were measured due to the use of yarrow and ginger powder by Tilley and
Terry's modified Holden method. So that different levels of yarrow and ginger powder at three levels of
zero, 1.5 and 3% were added to 100 ml syringes containing alfalfa, sainfoin, and a mixture of alfalfa and
sainfoin, and the amount of gas produced by incubating the syringes at times 2, 4, 6, 8, 12, 24, 48, 72 and
96 hours of measurement and the resulting data were analyzed in a completely randomized design.
Results: The results showed that the addition of 3% of ginger and Yarrow powder in sainfoin hay increased
the digestibility of dry matter from 55.71 to 68.76 and 74.65% (P=0.0458), the digestibility of organic
matter in dry matter from 52.62 to 64.95 and 62.09 percent (p=0.0468) and metabolizable energy increased
from 8.42 to 10.39 and 9.93 MJ kg* DM (p=0.0489) by Holden's method, respectively. While the use of
ginger and yarrow powder did not have a significant effect on the digestibility of organic matter, the
dlgestlblllt%/ of organic matter in dry matter and metabolizable energy of alfalfa and alfalfa- sainfoin
mixture. The results related to the digestibility according to the McNiven method showed that the addition
of 1.5 and 3% of yarrow and ginger powder in sainfoin and alfalfa hay could reduce the amount of gas
production at times 3, 6, 12, 24, 48, 72, 96 and 120 hours of incubation. However, the addition of yarrow
and ginger ﬁowder to alfalfa- sainfoin mixture did not have a significant effect on the amount of gas
produced. The results of the gas test method showed that the addition of 1.5% and 3% of yarrow and ginger
in sainfoin and alfalfa hay reduced the digestibility of organic matter, total short chain fatty acids and
metabolizable energy compared to the control group. Among these, 3% of ginger has the most significant
reducing effect on the digestibility of organic matter from 67.80 to 50.14 and 45.99% (P=0.0092), total
short chain fatty acids from 1.77 to 0.76 and 0.66 milli moles (p=0.0183) and metabolizable energy from
9.88 to 7.47 and 6.79 MJ kg™ DM (p=0.0167) respectively in sainfoin hay. Also, this similar decreasing
trend continued in alfalfa hay for the nutritional parameters of the gas test. A mixture of alfalfa and sainfoin
was not affected by the addition of different levels of yarrow and ginger.

Conclusion: It is concluded that the addition of 1.5 and 3% levels of yarrow and ginger powder in sainfoin
and alfalfa hay could not improve the amount of gas production.

Keywords: Alfalfa, Gas Production, Ginger, Sainfoin, Yarrow.
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Table 2. Effects of ginger and 3/arrow powder on sainfoin and alfalfa hay digestibility and their
mixture by Holden's metho

PSS 3 Jo3e) pueddiplio BB 551 ole ) (Soslo (sl Bl () Stk osle oy lsS

Metabolizable Energy (i oolo Digestible organic (/)3 Dry matter digestibility
(MJ/kg) matter in dry matter(%) (%)

8.42" 52.62° 55,710 02953l (gt 9 oyl St dgle
Sainfoin hay without additives
9,578 59.83% 63.35% Oldlogs o p> VO + oyl Siid dbgle
Sainfoin hay + 1.5% yarrow
10.39° 64.95° 68.76° llogs 200 ¥ + oyl St able
Sainfoin hay + 3% yarrow
9.30 58.12° 61.54° e 20 VB + oyl St digle
Sainfoin hay + 1.5% ginger
9.93° 62.00° 65.74° S5 200 ¥ + ol S a3l
Sainfoin hay + 3% ginger
0.44 2.77 2.04 b Sile jlins olisd
Standard error of means
0.0489 0.0468 0.0458 S ibsino o
P-value
10.68 64.80 68.60 P98 g 5 g Sl sdgle
Alfalfa hay without additives
polegs o yd VB + dosgy Suis adgle

10.74 7.1 71.1 Qg 2) 9
0 67.15 0 Alfalfa hay + 1.5% yarrow
Yydlegs doyd ¥+ dodigy Suis adgle

10.09 63.09 66.80 ODTeR 2y %
Alfalfa hay + 3% yarrow
9.80 62.28 64.80 Jurj 20,0 V0 + soxdyy Sl adle
Alfalfa hay + 1.5% ginger
10. 1 721 Jeo; 2o)d ¥+ dodigy Suid ddgle
090 68.16 6 Alfalfa hay + 3% ginger
0.46 2.88 3.05 WSilin jlume ol
Standard error of means
0.4134 0.3535 0.4622 SiPine o
P-value
33938] 9y g 40 | s asgle

10.75 67.20 7115 2958 09 9 ATV 9 e
Sainfoin and alfalfa hay without additives
oy VMO + a5y g (wyml Sid adgle
11.07 69.21 73.28 olyless
Sainfoin and alfalfa hay + 1.5% yarrow
Jop ¥ o+ axdy g el Siid ddgle
9.44 59.03 62.50 Ol ploss
Sainfoin and alfalfa hay + 3% yarrow
Joyd VO + dxigy g oyl Suid ddgle
971 60.73 64.30 , o5
Sainfoin and alfalfa hay +1.5% ginger
5 o > + a5 | S aggle

10.66 66.65 7057 o) 203 ¥ 4 doxdg 5 (i
Sainfoin and alfalfa hay + 3% ginger
0.69 4.36 4.62 oy Silo )limo ol
Standard error of means
0.2642 0.3836 0.4341 Sibine o
P-value
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Different letters in the columns are significant at the 5% level
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Table 3. Effects of ginger and yarrow powder on sainfoin and alfalfa hay digestibility and their mixture by
McNiven's method

() o315 owd IS s ndy )15
(Do/igestibility of total digestive tract
0

(%) slo9y s 50s )55
Intestinal digestibility (%)

(1) 1o 60y 3)l5S
Ruminal digestibility (%)

75.08

60.51

60.59
63.16
68.12
2.41
0.0461
83.40
79.88
86.58
79.88
82.36
4.33

0.5011

68.12°

66.22°

69.12°

70.86%

77.732

2.18

0.0498

22.26%

11.75°

10.84°
10.43°
8.52°
1.57
0.0467
27.48
22.93
30.04
24.25
24.66
5.06

0.2236

16.05%

18.70%*

21.10%

11.75°

22.432

2.92

0.0487

52.81

48.75

4975
52.73
59,60

2.66

0.1625
55.92
56.95
56.53
55.62
57.69

4.14

0.6034

52.06%

47.51°

48.01°

59.10°

55.29%

2.60

0.0468

52938 ()9 g el SiS dgle
Sainfoin hay without additives
Jopd MO+ eyl Sis dgle
olyles:
Sainfoin hay + 1.5% yarrow
Olplog 2o 2 ¥+ oyl Siid ddgle
Sainfoin hay + 3% yarrow
a5 10 )3 VD + gyl Siis abgle
Sainfoin hay + 1.5% ginger
o5 2oy ¥t ol (s adgle
Sainfoin hay + 3% ginger
ko jlime olizil
Standard error of means
S e o
P-value

)
Alfalfa hay without additives
Ollogs 1o yd V0 + dosigy Suid adgle
Alfalfa hay + 1.5% yarrow

Olydlogs Juoyd ¥+ dosigy Sid adgle
Alfalfa hay + 3% yarrow
Jez5) 2oy V0 + do5gy s adgle
Alfalfa hay + 1.5% ginger
oy doyd ¥+ sy Siid adgle
Alfalfa hay + 3% ginger
o Sl Jlms olizdl
Standard error of means
S o
P-value

O9h 9 W g ool SiS dhgle
95
Sainfoin and alfalfa hay without
additives
VO + g g Loyl SiS ddgle
olplegs doys
Sainfoin and alfalfa hay + 1.5%
yarrow
Jopd ¥+ doxigy g (o penl S ddgle
olyles:
Sainfoin and alfalfa hay + 3%
yarrow

VO + do5g g gl Sid ddgle
A
Sainfoin and alfalfa hay +1.5%
ginger
Qo ¥+ dodig g (ol S ddgle
0 )
Sainfoin and alfalfa hay + 3% ginger
o ySolee s oliza
Standard error of means
Sisne gaw
P-value

Different letters in the columns are significant at the 5% level
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Table 4. Effects of ginger and yarrow powder on sainfoin and alfalfa hay and their mixture by in vitro gas
production method (hour)

120 96 72 48 36 24 12 6 3

2938 9 9 oyl s adgle
Sainfoin hay without additives
Olydlegs Lo p> VB + oyl SiS dbgle
Sainfoin hay + 1.5% yarrow
Oldlogs duo 3 ¥+ oyl Sis adle
Sainfoin hay + 3% yarrow
U5 2o )3 VD + oyl K ddgle
Sainfoin hay + 1.5% ginger
ooy Ao yd ¥+ oyl Sl ddgle
Sainfoin hay + 3% ginger

72.08% 70.412 66.83° 66.83*  64.83° 53.25° 37.00% 23.33*  13.00°
49.75° 49.41° 4583 4583°  44.83°  37.58° 24.33>  9.66° 4.66°
46.75° 46.76°  43.80°  43.80°  46.36°  43.58° 20.66°  7.66° 4.00°
45.41° 44.75° 4183 4183 39.50° 29.91° 16.33>  5.66° 2.66°

47.08° 47.08° 4236  42.36°  43.83°  36.25° 22.66°  9.33° 4.66°

4.99 4.96 4.96 4.96 4.36 412 3.59 1.89 0.93 B pSlee e ol
Standard error of means

00178 00179 00157 00198 00186 00153 00297 00058 00086 . S g

6208  6141*° 5850° 5850 57.50°  47.91° 3433  2200° 12.33 2938l (g g g Suid ddgle

Alfalfa hay without additives
Olydlogs 1oy VO + axsgy Sis adgle
Alfalfa hay + 1.5% yarrow
Ollegs do 3 ¥+ sy (Suis adgle
Alfalfa hay + 3% yarrow
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Alfalfa hay + 1.5% ginger
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Alfalfa hay + 3% ginger
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56.41%  5575%  5150% 5150 4850° 41.25°  28.00° 10.33° 5.66°

47.41° 46.75°  4350°  43.50° 41.83°  34.25° 22.00° 833 4.00°

2.28 2.31 2.55 2.55 1.71 1.81 1.69 1.92 0.93 o Slie sloxo ol
Standard error of means

0.0276 ~ 0.0065 0.0069 0.0065 0.0068 0.0098  0.0058 0.0078  0.0075 p_value S o

938 g 9 w8 5 oyl SiS adgle
Sainfoin and alfalfa hay without additives
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52.08 54.41 48.50 48.50 42.83 34.25 20.00 9.66 7.00

52.41 50.75 47.50 47.50 43.50 31.58 18.66 8.33 6.33

51.75 51.08 47.83 47.83 45.83 37.91 25.66 15.00 10.33

57.00 56.08 52.83 52.83 47.83 37.91 22.33 11.00 8.33

4875  47.08 4450 4450 4183 3391 1900 1000  7.66 e o) ¥k s g el SUiS sble
Sainfoin and alfalfa hay + 3% ginger

2.81 2.61 2.62 2.62 2.05 1.92 2.00 1.74 1.01 o SSle jlne ol
Standard error of means

0.3187 0.2675 0.3278 0.3256 0.3375 0.1556 0.1489 0.1458 0.1156 Ssine o

P-value
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Different letters in the columns are significant at the 5% level
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