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o

(Acremonium terricola culture ATC)

(SDAY)

26.84%
(CF).3.06%
61.06%

(CP).5.00%
(EE) .4.04%
(NFE)

(ash)
(DM) o
84.50 g/kg-
44. 60 g/kg- 0.432 g/kg.
0.597 g/kg~ 218.1 g/kg.
1.2
3x3 3

600 kg
o 07:00 19:00
1,
: ( );
+15 ¢g/(d = )ATC;
+30 g/(d -+ )ATC. 3
27 d 15d 12 d.
ATC 100 ¢
ATC 2
1 ( )
Table 1 ~ Composition and nutrient levels of the
basal diet (DM basis) %
Items Content
Ingredients
Corn silage 30.0
Alfalfa 20.0
Chinese wildrye 10.0
Corn 25.5
Soybean meal 6.0
Cottonseed meal 1.8
Wheat bran 3.2
Dried distillers grains with solubles 1.4
CaHPO, 0.7
Limestone 0.2
NaCl 0.4
NaHCO, 0.4
Premix" 0.4
Total 100.0
Nutrient levels?
NE, /(MJ/kg) 6.07
Ccp 13.59
NDF 46.00
ADF 23.10
Ca 0.59
P 0.42

D Premix provided the follow—

ing per kg of the dietz Mn 3 500 mg Fe 1 600 mg Zn

10 000 mg Cu 1 500 mg I 120 mg Se 80 mg Co 50 mg VA

800 000 IU VD 700 000 IU VE 10 000 IU.
2) 13

o NE, was a

calculated value " while the others were measured values.

1.3
1.3.1
AOAC (2000) *
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(AOAC 930.15). (AOAC 976.05) .

(AOAC 942. 05). (AOAC
935.13) o
( » R
(NDF) (ADF)
Van Soest ( Ankom200
) 16
(
model — 8800 HITACHI )
17
(model — 8900 HITACHI ) o
1.3.2
3 ( Al A )
i85
3 o 300
10 ¢cm x 20 cm 7g
17.5 mg/em’s 0.4.8.

12.24.36.48.72 h
2.2.3.4.4.4.6.6 6 (

) -
0h
65 C 48 ho
1 mm 4 C o
Orskov 19

Y=a+b(l —e ™).

Y t(h)
(%) ;a
(%) ;b (%) ;¢

(% /h) . .

ED=a+ bxcl(c+k) o

ED (%);k
(% /h) k
0.04% /h © .
1.3.3
2.d 0.2.4.6.8
10 h 4

1

o

Ogimoto
o 0.5 mL 2 mL -
- (35% 100 mL 8.0¢g
0.6 g 900 mL )
o 5 min 0.3 mm
3 o
( /mL) =(A/5) xB x10* xC.
tA 5
;B ;C o
1.3.4
2d 0.2.4.6.8
10 h 4
21 -22 .
DNA -
(CTAB) * ., DNA
TE -20 C o
DNA
0D,y ODy, .. 1.6~1.8 .
PCR N
( Prevotella) - ( Ruminococcus flave—
faciens) - ( Ruminococcus albus) -

( Fibrobacter succinogenes)

(Selenomonas ruminantium)
2

Khafipour
2. PCR ABI 7500
PCR Real4ime PCR SYBR Green [
RT-PCR o
PCR 195 C 7 min 55 C 1
min 72 °C 3 min 35 ;72°C 7 mino.
(CH)

(%) =2"¢“ % D x100 % .

1.4
3 x3 SAS
9.1.2 PROC MIXED o
Yy=pu+T, +P, +C, +E;.
1Y, ) ;T
(i=1 2 3);P, G=123);C

. P<0.05
(SEM) .

(k=12 3);E,
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PCR

Table 2 Primer sequences used for fluorescent quantitation PCR

Items

Sequence (5" —37)

Total bacterial

Prevotella

Ruminococcus flavefaciens

Ruminococcus albus

Fibrobacter succinogenes

Selenomonas ruminantium

F:GAAGAGTTTGATCATGGCTCAG
R:CTGCTGCCTCCCGTAG
F:GCGAAAGTCGGATTAATGCTCTATG
R:CCCATCCTATAGCGGTAAACCTTTG

F:CGAACGGAGATAATTTGAGTTTACTTAGG
R:CGGTCTCTGTATGTTATGAGGTATTACC

F:CCCTAAAAGCAGTCTTAGTTCG
R:CCTCCTTGCGGTTAGAACA
F:GTTCGGAATTACTGGGCGTAAA
R:CGCCTGCCCCTGAACTATC
F:GGCGGGAAGGCAAGTCAGTC
R:CCTCTCCTGCACTCAAGAAAGACAG

2
2.1
3 ATC
(P <0.05);
(P>0.05)
(P<0.05). ATC
(P>0.05),
2.2 NDF
4 ATC N
NDF o NDF
(P <0.05)
(P>0.05),
(P <O.
05). ATC 3
(P>0.05),
2.3
5 ATC

2 (P<0.05) 2
(P>0.05),
3 (P <0.05)
(P <0.05)
(P<0.05).
(P <0.05) 2
(P>0.05)-
2 (P<
0.05) 2 (P>0.05),
2.4
6 ATC
2 (P<0.05) 2
(P>0.05).
2 (P<0.05)
(P<0.05)
(P <0.05).
(P<0.05) (P >0.

05) .
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Table 3 Effects of Acremonium terricola culture on ruminal degradation parameters of

dry matter of different roughages

SEM P
Items Control group Low-dose group High-dose group P~alue
Chinese wildrye
al% 12.63 10. 82 11.60 0.85 0.170
b/% 48. 66 47.80 50.63 1.82 0.470
c/(% /h) 2.77 3.84 3.02 0.35 0. 100
a+b/% 61.28 58.62 62.23 1.64 0.290
ED/% 32.42 34.25 33.03 0.64 0. 140
Corn silage
al% 26. 82 26.30 20.08 2.41 0.053
b/% 50. 69 52.06 51.15 4.60 0.960
¢/(% Ih) 2.24" 2.01" 4.16° 0.64 0.047
a+b/% 75.88 80. 15 72.85 4.35 0.130
ED/% 43.83" 43.75" 46.32° 0.50 0.004
Alfalfa
al% 18.06 12.83 13.80 1.94 0.230
b/ % 62.22 65.14 65.82 3.27 0.850
c/(% /h) 7.16 11.10 8.59 1.53 0.087
a+b/% 82.81 79.24 80. 82 3.88 0.520
ED/% 59.29 60.90 59.33 3.16 0.880
a b c a+b o
(P <0.05) (P >0.05). .

a was the fraction of immediately degraded b was the fraction of slowly degraded ¢ was degradation rate of fraction of slowly
degraded and a + b was the degradable fraction. Values in the same row with different small letter superscripts mean significant

difference (P <0.05) and with the same or no letter superscripts mean no significant difference (P >0.05). The same as below.

4
Table 4  Effects of Acremonium terricola culture on ruminal degradation parameters of

neutral detergent fiber of different roughages

SEM P
ltems Control group Low-dose group High-dose group P—alue
Chinese wildrye
al% 10.26 9.23 8.09 0.92 0.320
b/% 55.70 57.34 60.30 1.43 0.170
c/(% Ih) 2.72° 2.90" 4.04* 0.20 0.009
a+b/% 65.96 66.58 68.39 1.81 0.560
ED/% 32.74" 33.11° 38.38" 0.33 <0.001
Corn silage
al% 3.11 6.28 9.90 1.93 0.099
b/% 57.02 58.00 59.13 1.74 0.300
c/(% /h) 3.12 2.85 2.79 0.26 0.670
a+b/% 60. 12 64.27 69.03 2.32 0.120
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4
SEM P
Items Control group Low-dose group High-dose group P—value
ED/% 27.8" 30.36" 34.21° 1.67 0.046
Alfalfa
al% 4.81 4.60 8.63 1.00 0. 060
b/% 54.69 55.30 59.46 1.89 0.250
c/(% /h) 4.27 4.43 4.94 0.42 0.180
a+b/% 59.50" 59.90" 68. 08" 2.05 0.030
ED/% 32.55" 33.54 41.46° 0.54 0.002
5
Table 5 Effects of Acremonium terricola culture on ruminal degradation parameters of
crude protein of different roughages
SEM P
Items Control group Low-dose group High-dose group P—alue
Chinese wildrye
al% 26.20 32.33 23.71 2.91 0.050
b/% 41.49" 31.83° 48.17° 1.61 0.002
c/(% /h) 4.68 4.34 6.02 0.86 0.120
a+b/% 67.69" 64.17" 71.89* 1.68 0.040
ED/% 48.46 48.88 52.21 0.71 0.060
Corn silage
al% 38.66" 38.74 45.93° 2.80 0.030
b/% 29.73 30.99 33.19 3.87 0.710
c/(% /h) 5.17 5.30 2.24 1.40 0. 140
a+b/% 68.39 69.73 79.11 6.12 0.310
ED/% 53.53" 54.45" 57.61° 1.94 0.010
Alfalfa
al% 20.54 18.26 34.19 3.44 0.080
b/% 69.94 68.52 54.96 4.64 0.070
¢/(% Ih) 5.45" 9.75° 7.11° 0.59 0.010
a+b/% 89.48 86.78 89.75 1.93 0.160
ED/% 60.26° 66.89" 69.25° 0.64 0.001
. 28
3.1
ATC
) (
26 -27 )

ATC

29
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Table 6  Effects of Acremonium terricola culture on ruminal microflora

P
SEM
ltems Control group Low-dose group High-dose group P—alue
23.97" 25.06" 27.88* 1.85 0.020
Protozoa ( x 10* mL™") 3.97 3. 06 7.88
18" .78° .95 0.95 0.003
Ruminococcus flavefaciens ! % 718 7.78 9.9
.44° 150 .90° 0.77 0.009
Ruminococcus albus /% 3. 44 3135 6.90
.59° 47% 420 0.06 0.030
Fibrobacter succinogenes/% 0.59 0.47 0.42
.09" .32" .08* 0.88 0.040
Prevotella !/ % 9.09 9.32 11.08
! o 0.059" 0.073" 0.077* 0.004 <0.001
Selenomonas ruminantium /%
NDF
0 3
NDF NDF
NDF M
ATC N
- Yeo K o
35
. 3
. ATC o
o o ATC
o 3.2
30% Coleman ** \
50% »
NDF b
36
33 31-32
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Effects of Acremonium terricola Culture on Ruminal Degradation
Parameters of Roughages and Microflora of Dairy Cows

LI Yang ZHANG Xingyi ZHANG Guangning WANG Yizhen LIN Cong XU Hongjian
JIANG Xin LIU Shuai ZHANG Yonggen"
(College of Animal Science and Technology Northeast Agricultural University Harbin 150030 China)

Abstract: This experiment was conducted to study the effects of Acremonium terricola culture (ATC) on ruminal
degradation parameters of roughages and microflora of dairy cows. Three ruminally cannulated multiparous Hol-
stein cows averaging 650 kg of body weight were used in a 3 x 3 Latin square design. Dairy cows in different
groups were fed basal diets supplemented with O (control group) 15 (low-dose group) and 30 g/(d * cow)
ATC (high-dose group) respectively; The experiment consisted of 3 periods with 27 days per period and each
period consisted of a 15-day pre-test period and 12-day test period. The changes of ruminal degradation parame—
ters of Chinese wildrye corn silage and alfalfa hay and ruminal microflora were determined. The results showed
as follows: 1) compared with control group effective degradability and degradation rate of fraction of slowly de—
graded of dry matter of corn silage in high-dose group were significantly increased (P <0.05) ; effective degrad—
ability of neutral detergent fiber of three kinds of roughages in high-dose group was significantly higher than that of
the other groups (P <0.05) and degradation rate of fraction of slowly degraded of neutral detergent fiber of Chi—
nese wildrye and degradable fraction content of neutral detergent fiber of alfalfa hay in high-dose group were sig—
nificantly higher than those of the other groups (P <0.05) ; compared with control group effective degradability
and the content of fraction of immediately degraded of crude protein of corn silage in high-dose group were signifi—
cantly increased (P <0.05) effective degradability of crude protein of alfalfa hay in test groups was significantly
increased (P <0.05) ; the contents of fraction of immediately degraded and degradable fraction of Chinese wild—
rye in high-dose group were significantly increased (P <0.05) but effective degradability was not affected (P >
0.05). 2) Compared with control group ruminal protozoal population and the relative contents of Ruminococcus
Sflavefaciens Ruminococcus albus and Prevotella in high-dose group were significantly increased (P <0.05) and
the relative content of Selenomonas ruminantium in test groups was significantly increased (P <0.05) however
the relative content of Fibrobacter succinogenes in high-dose group was significantly decreased (P < 0. 05).
Therefore under the conditions in the present study ATC may adjust contents of certain rumen microbes and im-
prove degradability of roughages of dairy cows and the suitable recruitment is 30 g/(d ¢ cow). Chinese Jour—
nal of Animal Nutrition 2016 28(10) :3238-3247

Key words: Acremonium terricola culture; dairy cow; roughage; rumen degradability; microflora
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