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Background and Objectives: Oak Acorns contain significant
amounts of biologically active compounds including tannins.
Tannins are plant polyphenolic compounds that affect ruminal
microorganisms. The effect of tannin depends on the species of
microorganism or the source of dietary tannin. Although research
has been done on the effect of tannins on the ruminal bacterial
population, the effect of oak nutrition on the ruminal bacterial
population needs to be investigated. The evaluation of the effects of
different levels of oak acorns on the biodiversity of rumen bacterial
populations was investigated using the PCR-SSCP molecular
technique in Markhoz goats.

Materials and Methods: Twenty-four Markhoz goats (mean weight
16.93 + 1.25 kg and mean age 4 to 5 months) were assigned to four
diets using a completely randomized design. The duration of feeding
with experimental diets was 105 days. The experimental treatments
included 1) control diet, 2) diet containing 8% oak acorn, 3) diet
containing 17% oak acorn and 4) diet containing 25% oak acorn.

Results: The results obtained from this experiment showed that the
use of different levels of oak acorns in the livestock diet
significantly affects the diversity of rumen microorganisms. The use
of oak acorns, in comparison with the control diet, increased the
diversity of the bacterial population within the rumen. However,
with an increase in the level of oak acorns in the diet, the diversity
of bacterial population within the rumen was significantly reduced.
The effect of diet on the biodiversity of the ruminal bacterial
population was significant (P<0.001). The lowest value of the
Shannon index was associated with the control treatment, which was
significantly different from other treatments (P< 0.05). The highest
value of Shannon index was related to 8% oak acorns treatment
which was significantly different from 25% oak acorns treatment
and control treatment (P<0.05). The sampling location demonstrated
a significant effect on the biodiversity of the ruminal bacterial
population (P<0.001). The highest value of Shannon index was




related to ventral and ruminal positions, while the lowest value of
Shannon index was in the dorsal ruminal position, indicating a
significant difference (P<0.05). No significant differences were
observed among other sites (P> 0.05).

Conclusion: The results showed that the use of oak acorns up to
17% in the diet increased the biodiversity of the rumen content
bacterial populations, while the inclusion of 25% oak acorns in the
diet decreased the biodiversity of the rumen content bacterial
populations. The sampling location had a significant effect on the
biodiversity of the ruminal bacterial population. The highest value
of Shannon index was associated with the ventral and ruminal
position, whereas the lowest value of Shannon index was linked to
the dorsal ruminal position, demonstrating a significant difference.
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Table 1- Ingredients and chemical composition of the experimental diets (% DM)

(hs ) L;‘.JLAJT Slae
Experimental diets (100%)

s> o2l
Loty SRS A e I:;:;;i;nts
25% oak acorns 17% oak 8% oak acorns (25 o 05%)
acorns No oak acorns
16.50 16.50 17.80 18.23 (Alfalfa) w5,
16.67 18.47 18.65 21.74 (Straw) o8 o8
4.70 3.80 4.00 1.00 (Wheat bran) ;.8 . s
6.24 5.30 3.60 3.06 (Soybean meal) | s s
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25.00 17.00 8.00 0.00 (Oak) L.
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(Chemical composition) L. .S 5
92.75 92.77 92.74 92.76 7. ( Dry Matter) <o osls
sl JB 55
2.55 2.55 2.55 2.55 (Metabolizable Energy)
(Mcallkg) (s 51K /0 S AS)
11.09 11.09 11.09 11.09 /. (Protein) .55,
0.52 0.52 0.52 0.52 7. (Calcium) ..is
0.31 0.31 0.32 0.30 /. (Phosphorus) ,i.s
37.46 38.00 38.00 38.67 7 (NDF) 5 oy 53 53 Jloal LY
23.80 23.12 21.92 21.68 1 (ADF) sl ey 5 53 J lomels SL
bk 533 g0 (6 Ol =Y s
Table 2- The amount of tannins in the oak
St U ook JB 6 S Js e
Condensed tannins Hydrolysable tannins Total tannins Amount
0.15 4.19 4.34 Qr/kg) ¢ S AS 535
3.5 96.5 100 %) 1,3

oy 53 o eslanal bl 5l glase lea_w); ssm e U clale Y g
Table 3- The concentration of tannins found in different levels of oak used in the diet

oSl b s LB G S s L 5L Ol e
Condensed tannins Hydrolysable tannin Total tannins Amount of oak bl slae
(558 5205 (eSS 5305 (S45 52 65 (eSS 53¢ 5) Experimental diets
(gr/kg) (9r/kg) (9r/kg) (gr/kg)
Lol > A
0.1 34 35 80.0 s oz o3
8% oak acorns
Lk 1%
0.3 7.1 75 170.0 o o
17% oak acorns
Lk YO
0.4 105 11.0 250.0 o4 e s

25% oak acorns
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Table 5- The effect of different levels of oak acorns and sampling site on the biodiversity of the ruminal bacterial

population
Opls yatls (o y3) o pr & g0
Shannon Indicator (/) Diet Sample
i e
0.07741° 0 St
Rumen contents
0.18636° 8 RS
Rumen contents
0.16629% 17 RS
Rumen contents
0.12902° 25 T
Rumen contents
P Value < 0/0001 P asls
05l yaxls GRS ped o 4 o0
Shannon Indicator Sampling Position Sample
< b . 3 Sl ¢ o
0.09461° T e e e
Dorsal rumen Rumen contents
< P 3 S € o
0.16773" T e e e
Ventral rumen Rumen contents
ol i e
0.10322% P A e
Caudal rumen Rumen contents
0.14622% 4SS il a3 N
Lateral rumen Rumen contents
< = v)L.r < -
0.16773 % e
Pilar rumen Rumen contents
0.15913% < Rttty
Reticulum Reticulum contents
P Value < 0/01 P axls
‘_;)bb;";u
Significant
- ) o AL
Effect of Diet
. i S50 ol b
Position Effect of Sampling
s ) S50 I 53 0

Diet at the Sampling Position

ot ld e A P/ D) il g ls
G &S Sl by Ao o A Jlad & by e 0 5L
- oxe B el e 5 bsb Lo s YO Sl 4
ol b o3 VWY Sl (P<e/00) clils (gols
bl o Y0 Jlas 5 bl o A jles &
(P> /40) 3l (55 _ine 3D
03 Gl e SN Sl Gl a5 L
Shesli sl 4zt yn 4l g yme oL SL Comer

M

LA S ) 55 o G
Gt 35 o A 1 4SS (g g
S eslial Ly (o )LS0 —ansd (g e ol S
O sl 5o mls 5 b aubee 5L el
35 o 0 S 5y Ol s ol sl
Sl Jla im0l (g 5ome 2L 8L Cmar
au by 0gld yetls e o S (P<e/0Y)
- e O e b b oS ol dals Sl



VF.Y Y b)w I 0,93 ‘vlf..wS)!,M e » umﬁ,;.’

Sl Dlad @ Sl | 50 [atld o i e e
s o 0 S 55 S SN VIO sl
Sl Ole |y (ols s SNl 6 55 2zt 4 S
S 5 bl do s Al 4 e bl A3 )Y
e 53 il L el 1 0LES bl a5 YO
SLaslesd e 03 55 Ll o LS ke

35S Iy ials il

Lol p S YO 5 We A o lan gl e
oSN VIO XD Ol b olis oy 0 S5LS 5o
e (5 a) glE e p TS s b
oS YI0 7 sk (55l slas A5 edaline dals jlas
Shes 5 ald Sl @ S 0 0 S LS 55 5L
N3 e M by o33 YO sl (55l
B e O

0.2 ~
0.18 -
0.16 -
0.14 -

05l el

w

0.12 A
0.1 -
0.08 A
0.06 A
0.04 A
0.02 A

0 -

Lali/A

JagJ.u/W LallYo

bl gl

O5ls Gastla leslital b eSS s gl S Comam £33 5o 0T IS
Figure 2- Effect of diet on the diversity of the ruminal bacterial population using Shannon index
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Figure 3 -The effect of sampling position on the diversity of the ruminal bacterial population using Shannon index
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