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Article Info ABSTRACT
Article type: Background and objectives: The European Union has restricted the on-
Research Full Paper farm use of antibiotics and other growth stimulants because of the potential
resistance of antibiotics in pathogenic bacteria and the impact they can
Article history: have on human health. Therefore, the identification of alternative
Received: 01/29/2022 compounds is required in the industry. Additives such as herbal plants
Revised: 04/09/2022 could be a good alternative to antibiotics. Medicinal plants due to their
Accepted: 04/10/2022 antimicrobial properties improve the process of digestion, fermentation,
and production of animals. The present experiment was performed to add
Keywords: Plantago major to the diet of fattening lambs and evaluation of nutrient
Digestibility digestibility, ruminal fermentation, and functional parameters.
fattening function
lamb fattening Materials and Methods: The current study was conducted in a completely
Plantago major randomized design with 3 treatments and 7 replications using 21 Mehraban
rumen parameters male lambs of approximately 4 months with an average weight of 29.11 +

4.44 kg. The experimental diet was adjusted based on the nutritional
requirements of sheep. Experimental treatments included a control diet and
3, and 6 % of an added herbal plant on a dry matter basis, respectively. The
lambs were randomly divided into three groups and after a 14-day
acclimatization period, they were reared in solitary confinement for 90
days. To evaluate growth and fattening performance, lambs were weighed
before the experiment and then every 15 days before morning feeding with
12 hours of starvation. To measure the apparent digestibility of diets, dry
matter intake, feed residue, and total feces of sheep were recorded daily on
the last 7 days of the experimental period. To evaluate the concentration of
volatile fatty acids and ruminal ammonia nitrogen at the end of the
fattening period using an esophageal catheter from the rumen of each
animal, 50 ml of ruminal fluid was collected and then the pH of the
samples was measured using a pH-meter. Rumen ammonia nitrogen
concentration was measured by titration with 0.1 normal sulfuric acid and
ruminal volatile fatty acids were measured by gas chromatography. Rumen
protozoa were counted according to the dehydration method.

Results: The results of this study showed that the use of P. major plant
increased growth performance factors such as daily feed intake, daily
weight gain, the total weight of the whole period, and feed conversion
ratio. Although the use of P. major plant had no significant effect on the
apparent digestibility of dry matter, organic matter, crude protein, and
NDF, it was increased numerically. On the other hand, the addition of P.
major in the diet had a significant effect on the total and pattern of volatile
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fatty acids in ruminal fluid, ammonia nitrogen concentration, and
protozoan concentration, but showed a significant decreasing trend in
ruminal pH.

Conclusion: In general, the effect of adding P. major on nutrient
digestibility, rumen fermentation parameters, and performance of fattening
lambs showed that the use of P. major, especially at the level of 6% in the
diet of fattening lambs can improve the yield and fermentation parameters.
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1. Plantaginaceae
2. Plantago
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Table 1- Rations in different treatments and nutrient composition
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Percentage in diet Feed stuff Ingredients
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15.0 £
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15.0 =
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i
27.6 e
Hordeum sativum
28.6 Sos als
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L g S
11.7 T
Soybean meal
03 . ;,La,w;a V....JS ©3
Di-calcium phosphate
1.0 re S
Sodium Bicarbonate
0.3 F odas JaSa
) Mineral supplement
S
0.5
Salt
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(Percentage in diet) Chemical composition
33) K osle
94.27 (o) St 02
Dry matter (%)
33) juS=
5.55 (o) 8
Ash (%)
14.62 (ho02) (b oz
Crude protein (%)
Crude fat (%)
31.00 (Ao 3) ost ol 5 55 J shomall U
NDF (%)
20.50 (Ao 33) (Gl oy 5 53 I slmal LI
ADF (%)
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“Each kilogram of mineral supplement contains: Vitamin A 500000 UI, Vitamin D3 100000 UI, Vitamin E 100 UI,

Fe 3000 milligram, Na 5500 milligram.
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Table 2 - The effect of adding P. major L. in the diet on the growth performance of fattening lambs

(ajjé‘.}s)(-u;>>aﬁ)>@_)b. C}kﬂ.ﬂ

P-value Plantago levels in the diet (%) (total period) el
1 A e Parameters
Six Three Zero
; $) 2 Sl 5
0.23 24264+ 16072 2104£109.12 2017+ 222.52 G2/05) £ e S
Feed consumption (g/day)
(SIslee 835 0 ShST0 5) s S1
0.13 154.57 £ 8.98 137.16£4.07  129/63+10.93 Feed consumption (g/kg metabolic
weight)
Y aJol O3
0.99 29.00 + 1.64 29.07+1.95 29.14+2.46 (T{s’l‘” i
Initial weight (kg)
0.87 49.67 +2.96 47.51+2.78  47.98+3.57 (f”s ) F*L‘f o
Final weight (kg)
GasleS) 033 Ll 5!
0.77 2302442597  204.84£1531  209.36+34.39 /05025
Weight gain (g/day)
STy o 3
0.97 7.55+1.24 8.00+£0.63  7.75+2.12 P
FCR
Shyst o3l
0.54 0.15+£0.02 0.13+£0.01 0.17+0.02
FE
(aLA) 09>
LA
P-value Course (month) ok
p £ Jsl Parameters
Third Second First
595/ 5) B pme Sl 45
<0.0001  3284°+185.03  1856"115.50  1405°+51.09 G/t & T
Feed consumption (g/day)
(SIslee 835 0 SAST0 5) s S1 5
<0.0001 211.51°+10.60  130.90°+7.33  107.51°43.66 Feed consumption (g/kg metabolic
weight)
<0.0001 4838+ 1.73  39.29°+1.39 33.24°+1.17 (f’s’l‘” _“*L“f o
Final weight (kg)
595/ ,5) O3s il 5l
<0.0001  252.71°+62.92  20028"11.15  180.18°+17.96 C20fp2) 05 AP
Weight gain (g/day)
STy o 3
<0.0001 533°+0.22 5.66°+0.20  6.65°+0.15 e
FCR
a a b S‘J)’.' o33
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Sy S gl
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Sy 4 033L
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*b¢The means with dissimilar letters in each row have a significant difference at the level of 5 Percentage using

Duncan's method.

sk 3l go uian CoblB 0 3 S Kinsb 353 56 Y s
Table 3 - The effect of adding P. major L. in the diet on the digestibility of nutrients
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(PO
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Crude protein
LOEYS VG [ W]|
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Table 4 - The effect of adding P. major L. in the diet on ruminal parameters

(Mjé)aﬂe-_p@_)l{ C}E«d

' et (° szl
P-value Plantago levels in the diet (%) b
1 A e Parameters
Six Three ZEero
c b a ‘S’i:"‘“‘ Jﬁ“""
<0.0001 52.85°+1.90 55.95° +1.49 77.04° £0.55 ) )
Acetic acid
<0.0001 3027°£1.72  21.29°+2.42 15.11°+0.19 PR S
Propionic acid
R |
<0.0001 6.28°+0.12 6.32°+0.12 7.73%+0.12 e
Butyric acid
a b c S el
<0.0001 097+ 0.01 0.86° +0.01 0.76°+0.02 ) )
Valeric acid
F S M50 !
<0.0001  0.84°+£0.03  0.62°+0.04 0.44° % 0.02 sl
Iso-valeric acid
<0.0001 91.22°+1.07 85.04°+ 1.36 101.10*+0.57 <85
Total
0.572 6.58 £0.42 6.57+0.08 6.75+0.42 pH
Ve S L gol 055 20
<0.0001 81.40°+£3.57  82.66°£3.55 94.18+ 4.99 (S de) Sl 0o

Ammonia nitrogen (mg/1)

At SOl s 3l sl b 2/00 e 3 ls e Ml (gl sy a s wlie b Uy L sl SOl

Uso Vore 53 dm) aeSa wlo s 15 o laded (5,90
G 53 dpe o) mlbe 53 08 o ool ¢ 50 -

a,b,c

"Pattern of volatile fatty acids in ruminal fluid (mol per 1000 mol)

“Total volatile fatty acids in liquid (mmol / L)

*b¢The means with dissimilar letters in each row have a significant difference at the level of 5 Percentage using

Duncan's method.
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Table 5- Effect of adding P. major L. in the diet on population and type of ruminal protozoa ((1x10*) in
ml) lambs

(Mjé)aﬂe-_p@_)l{ C}E«d

Plantago levels in the diet (%) ba sl
P-value
1 Y Ao Parameters
Six Three Z€ero
0.572 6.58+£0.42 6.57 £0.08 6.75+0.42 pH
e S ) Sbpel 0555
<0.0001 81.40° +3.57 82.66° + 3.55 94.18% + 4.99

Ammonia nitrogen
(mg/l)

S T S A e e U N O P
*b¢The means with dissimilar letters in each row have a significant difference at the level of 5 Percentage using

Duncan's method.

ealS el s JUST S 05581 cal esls
ol S Q) 3y e eSS Ta5 5 Corer
Lol ps o, Ol 5 dlasl s & ol Sae
SS S a e S 3555, S slis
153355 (B 55 planil e 5 dhe 21515

) 355

q.

(555550 Ase la i b IS Coner Ll 5l

A el iolesl Glasles o gols gre ooslis
0 S Kasl olS 055550 L .(V Jsax) (P<+/00)
L adady 53,8 Ty 2alS Ta5555, o135 o
S = AL ol s Sr Ao cools
Slallas (133555 0) S SlapsilS iy Sen
ol wldlas CLAJ () cl ol (al?;,\ (§dIne



035 udS & 53 9 0lgBaild gy apdl/ iy 3o s (Plantago major L.) yS S, oUS 134331 431

A e 53 (VX109)) (65l 5 slao 4ot e SaTss 55 £ 5 Come 2 o 53 oS Kb 035330 F1 -1 Jps
Table 6- Effect of adding P. major L. in the diet on population and type of ruminal fluid protozoa of fattening

lambs
(Ao ) oy 9D @)L C}k«-’
1 1 0 a el L
P-value Plantago levels in the diet (%) b
1 Y o Parameters
Six Three zZero
Liw 53l
<0.0001 0.16°+ 0.006 0.18° +0.007 0.25%+0.01 el
Izotrisha
L 5 |
0.003 0.50° + 0.06 0.52° £ 0.05 0.61*£0.03 27
Dasytricha
<0.0001 11.88°+0.71 12.68" +0.45 15.15%+ 0.56 £ e
Diplodium
3 55l
<0.0001 28.13°+0.005 28.54° +0.12 30.11% £ 0.005 fome2s
Enterodium

a,b,c

it Sl s 3l eslinal b Ao s 0 e 53 s iae Sl (ks sy a5 bt b Gy b gla Sl
*b¢The means with dissimilar letters in each row have a significant difference at the level of 5 Percentage using
Duncan's method.
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