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Extended Abstract

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 investi%ate the effects of yarrow and ginger powder
on the digestibility 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
dlgestlblht?{ 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 c?/arrow powder on sainfoin and alfalfa hay digestibility and their
mixture by Holden's metho

£SIS p J93l8e) pueddpilio BB 331 olo o Jlosle oGBS () Szt osle v b leS

Metabolizable Energy (s oolo Digestible organic (7)us Dry matter digestibility
(MJ/kg) matter in dry matter(%) (%)

8.42" 52.62° 55,710 02938 (19 5 gl Sl dgle
Sainfoin hay without additives
9,578 59.83% 63.350 Olydlegs Lo )3 VB + oyl SiS dbgle
Sainfoin hay + 1.5% yarrow
10.39° 64.95° 68.76° llogs 203 ¥ + oyl Sl absle
Sainfoin hay + 3% yarrow
9.30% 58,125 61,545 U5 2o )3 VB + oyl K ddgle
Sainfoin hay + 1.5% ginger
9.93° 62.00° 65.74° iz 222 ¥+ ol SUS adle
Sainfoin hay + 3% ginger
0.44 2.77 2.94 b pSle e ol
Standard error of means
0.0489 0.0468 0.0458 SiPgine o
P-value
39 38] oy g doigy Suid ddgle

10.68 64.80 68.60 9% O 9 S
Alfalfa hay without additives
10.74 67.15 71.10 Olydlogs 1oy VO + axsgy Sis adgle
Alfalfa hay + 1.5% yarrow
Yydlogs doyd ¥+ donigy Suis adgle

Glhyleg o), 9,
10.09 63.09 66.80 Alfalfa hay + 3% yarrow
_ 29 " U5 10 )3 VD + domigy Sl dbgle
980 62.28 64.80 Alfalfa hay + 1.5% ginger
10.90 68.16 72.16 ey o p ¥+ doigy Suds sdgle
Alfalfa hay + 3% ginger
0.46 2.88 3.05 b pSle lime ol
Standard error of means
0.4134 0.3535 0.4622 S bosine o
P-value
10.75 67.20 7115 P93l (g 5 42 9 oyl Sl gl
Sainfoin and alfalfa hay without additives
oy VO + a5y g sl Sis adgle
11.07 69.21 73.28 Sbess
Sainfoin and alfalfa hay + 1.5% yarrow
lop ¥ o+ dodg g ol Sid adgle
9.44 59.03 62.50 olyoless
Sainfoin and alfalfa hay + 3% yarrow
oy VO + a5y g (wyml Sid adgle
9.71 60.73 64.30 eSS,
Sainfoin and alfalfa hay +1.5% ginger
10.66 66.65 70.57 o) 202V + 4 5 oyl Sl aBle
Sainfoin and alfalfa hay + 3% ginger
0.69 436 4.62 b Sike Hlao ol
Standard error of means
0.2642 0.3836 0.4341 S obsine o
P-value

Gl 2o )d O e 53 (61 gixe (gl ygiw > gl B>
Different letters in the columns are significant at the 5% level
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Table 3. Effects of gingﬁrdand yarrow powder on sainfoin and alfalfa hay digestibility and their mixture by

0

() )5S ol IS (6o lsS
(Do/igestibility of total digestive tract
0,

(1) slodgy s sileS
Intestinal digestibility (%)

(%) SareSs 50y )5S
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%

77.73%

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%

21.107

11.75°

22.43°

2.92

0.0487

52.81

48.75

49.75
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

93] g 9 el SiS ddgle
Sainfoin hay without additives
Jop MO+ Lol Sid ddgle
olpleg:
Sainfoin hay + 1.5% yarrow
Olplogs o> ¥ 4 Loyl Siis ddgle
Sainfoin hay + 3% yarrow
T3 30 )3 VB + oyl S5 dbgle
Sainfoin hay + 1.5% ginger
om0 o d ¥+ ol SiS adgle
Sainfoin hay + 3% ginger
ool s olizd)
Standard error of means
S b paw
P-value

(953 (g 9 Wi Sdd adgle
Alfalfa hay without additives
Ollogs o yd VO + gy Suis adgle
Alfalfa hay + 1.5% yarrow

Oldlegs Joyd ¥+ dosigy Siid adgle
Alfalfa hay + 3% yarrow
Jes o3 V0 + domigy Sid ddgle
Alfalfa hay + 1.5% ginger
fuo s doyd ¥+ asdgy Suis ddgle
Alfalfa hay + 3% ginger
by Sileo Hlire oLzl
Standard error of means
Sb e paw
P-value

9 5 WS 5 ool S adgle
295!
Sainfoin and alfalfa hay without
additives
MO + do5g g gyl Sid ddgle
Olplegy 3o
Sainfoin and alfalfa hay + 1.5%
yarrow
Qo ¥+ dodig g (ol S ddgle
QI)-)L%%
Sainfoin and alfalfa hay + 3%
yarrow
VO + oty g Loyl SiS ddgle
Jeosij oy
Sainfoin and alfalfa hay +1.5%
ginger
Jop ¥+ dodigy g (el Siis ddgle
25 )
Sainfoin and alfalfa hay + 3% ginger
oSl jluno olizi
Standard error of means
Shsine daw
P-value

Different letters in the columns are significant at the 5% level
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Table 4. Effects of glnghr and yarrow powder on sainfoin and alfalfa hay and their mixture by in vitro gas
t

production method (hour)

120 96 72 36 24 12

72.08%  70.41* 66.83°  66.83° 64.83*  53.25°  37.00°
49.75°  49.41° 4583  4583°  44.83° 37.58° 24.33°
46.75°  46.76°  43.80°  43.80°  46.36"  43.58"  20.66°
4541°  4475° 4183  41.83° 3950° 29.91°  16.33°

47.08°  47.08°  42.36°  42.36° 43.83° 36.25°  22.66°

4.99 4.96 4.96 4.96 4.36 4.12 3.59

0.0178  0.0179  0.0157 0.0198 0.0186  0.0153

62.08°  61.41*  5850° 5850  57.50*°  47.91°  34.33°

52.75°¢  51.75°  48.83"  48.83* 4516  37.25"¢  24.33"
51.75%  50.75  47.50°  47.50°  43.16°  37.25°  24.66%
56.41%  5575® 5150 51.50® 48.50°  41.25°  28.00°

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

2.28 231 2.55 2.55 171 1.81 1.69

0.0276  0.0065 0.0069  0.0065 0.0068  0.0098

52.08 54.41 48.50 48.50 42.83 34.25 20.00

52.41 50.75 47.50 47.50 43.50 31.58 18.66

51.75 51.08 47.83 47.83 45.83 37.91 25.66

57.00 56.08 52.83 52.83 47.83 37.91 22.33

48.75 47.08 44.50 44.50 41.83 33.91 19.00

2.81 2.61 2.62 2.62 2.05 1.92 2.00

0.3187 0.2675 0.3278 0.3256  0.3375  0.1556

0.0297

0.0058

0.1489

6 3

2333 13.00° 52938 g g eyl St adsle
Sainfoin hay without additives

9.66° 4.66° Oldlogs o p> VO + oyl Siid dbgle
Sainfoin hay + 1.5% yarrow

7 66" 4,000 Olplogy do 3 ¥+ Loyl Sid adle
Sainfoin hay + 3% yarrow

5 660 2 660 ez 2o )3 VB + oyl Kiis agle
Sainfoin hay + 1.5% ginger

033 4.66° D) 2o ¥+ o sl Sl adgle
Sainfoin hay + 3% ginger

189 093 b usilie ylino eliudl
Standard error of means

0.0058  0.0086 oo o

P-value
2958l (g g wmg Sutd dgle
Alfalfa hay without additives
Ollogs duoyd VB + doggy Suis adgle
Alfalfa hay + 1.5% yarrow
10.66°  5.00° Olplegs do 3 ¥ + dodigy Sl ddgle
Alfalfa hay + 3% yarrow
10.33 66 Juzy 10 )3 V0 + do5gy Suis adgle
033 566 Alfalfa hay + 1.5% ginger
33 4,000 Jeo; 2o)d ¥+ dodigy Suid ddgle
833 00 Alfalfa hay + 3% ginger

22,000 12.33°

10.66°  5.33°

1.92 0.93 B pSle e ol
Standard error of means
00078  0.0075 Solstne g
P-value
966  7.00 953 9 g W g oyl St ddgle
Sainfoin and alfalfa hay without additives
833 6.33 Oldlogs 103 VB + 4oy g (o yaun] Siis dbgle
Sainfoin and alfalfa hay + 1.5% yarrow
Sylog do ) ¥+ doo | Sid ddgle
15. 10. (SRt ] O N Cad
500 033 Sainfoin and alfalfa hay + 3% yarrow
11.00 833 L5 10 )3 VB + iy g o yesl SiiS dsle
Sainfoin and alfalfa hay +1.5% ginger
1000  7.66 om0 o3 ¥+ dodigy g (o ] SiS adgle
Sainfoin and alfalfa hay + 3% ginger
174 1.01 1 5:5ke Jlire ol
Standard error of means
0.1458  0.1156 S obsine o

P-value

Different letters in the columns are significant at the 5% level
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Table 5. Effects of ginger and_yarrow powder on sainfoin and alfalfa hay gas production and nutritional
parameters and their mixture by In vitro gas production method

ME SCFA OMD c b

9.88 L7 67.80° 0.062% 384.322
8.09° 0.83" 54.90° 0.065° 242,65
7.47 0.76 50.14° 0.0672 231.16°
7.66° 0.80° 61.720 0.053° 222.47°
6.79" 0.66" 45.99° 0.068° 231.06°
0.56 0.09 3.66 0.015 4.26
0.0167 0.0183 0.0092 0.0013 0.0014
9.64° 1.05 65.40° 0.070° 302372
8.02t 0.82 54.420 0.054° 256.49°
8.05% 0.82 54.750 0.057° 249.04°
8.61° 0.91 58.42° 0.060° 272.32°
7.56° 0.75 51.47° 0.058" 230.45°
0.24 0.04 161 0.019 4.89
0.0067 0.0058 0.0086 0.0012 0.0022
752 0.76 51.00 0.041° 259.13°
7.14 0.69 48.61 0.038° 260.41°
7.77 0.83 52.46 0.062* 252,64
8.12 0.83 55.46 0.041¢ 284.61°
7.47 0.74 50.30 0.046" 238.99°
0.26 0.04 1.70 0.016 5.04
0.1798 0.2058 0.1568 0.055 0.062

2938 s 9 ol SiS adgle
Sainfoin hay without additives
Olplegs 3o yd VB + oyl Sis dgle
Sainfoin hay + 1.5% yarrow
Olplogs o3 ¥+ oyl Sl adgle
Sainfoin hay + 3% yarrow
Jex3 o3 VB + oyl SLis ddgle
Sainfoin hay + 1.5% ginger
o5 2oy ¥t ol (Siid adgle
Sainfoin hay + 3% ginger
o SSke jlne olizil

Sisne gaw

938 g g domigy Sl abgle
Alfalfa hay without additives
Ollegs 3o y3 VD + domigy Sid ddgle
Alfalfa hay + 1.5% yarrow
Olleg oy ¥+ dodigy Suis ddgle
Alfalfa hay + 3% yarrow
Jex3 o3 V0 + domigy Sid ddgle
Alfalfa hay + 1.5% ginger
Jeos dopd ¥+ oy Siid adgle
Alfalfa hay + 3% ginger

Standard error of means

P-value

b 5ele slino ol
Shsine gaw

(529330 o 5 W89 9 oyl SiS ddgle
Sainfoin and alfalfa hay without additives
Olydlogs duop> VB + doxigy g oyl i3 ddgle
Sainfoin and alfalfa hay + 1.5% yarrow
Oldlegs do 3 ¥+ daoigy g (ol Siid adgle
Sainfoin and alfalfa hay + 3% yarrow
S5 2o > VD + 4559y g oyl Siis ddgle
Sainfoin and alfalfa hay +1.5% ginger
o) Ao )d ¥+ dodigy 5 (o puan] Sid ddgle
Sainfoin and alfalfa hay + 3% ginger

b Sibe lns olizil

Standard error of means

P-value

Standard error of means

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

(Jso o) 3255 0bsS oy (sladuwl = SCFA

b = percentage of fermentable part, ¢ = rate of gas production (percent per hour), OMD = percentage of organic matter digestibility, ME =
metabolizable energy (megajoules per kilogram of dry matter), SCFA = short chain fatty acids (mmol)
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