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Background and Obijective: Protein is one of the most important
and expensive nutrients used in ruminant feeding. Due to Iran’s
limitations in producing oilseeds and protein meals, meeting the
protein requirements of livestock faces considerable challenges.
Soybean meal is currently the most common and high-quality
protein source in animal and poultry diets; however, its cost is
higher than other meals. Camelina meal is another protein source
that could be a potential alternative to soybean meal in livestock
feeding. Therefore, this study was conducted to evaluate the effects
of replacing soybean meal with fermented and unfermented
camelina meal on growth performance and some ruminal
fermentation parameters of fattening lambs.

Materials and Methods: The experiment was carried out in a
completely randomized design with three dietary treatments and
eight replications per treatment, using 24 lambs aged four to six
months with an average initial body weight of 34.5 + 5 kg over a
period of 80 days. The experimental treatments included: (1) control
diet containing soybean meal, (2) diet containing fermented
camelina meal, and (3) diet containing unfermented camelina meal.
Fermentation of camelina meal was performed using Trichoderma
reesei (PTCC 5142). A 24-hour gas production assay was used to
estimate organic matter digestibility, metabolizable energy, and
microbial biomass yield. At the end of the experiment, rumen fluid
samples were collected via esophageal tube to determine pH,
ammonia nitrogen concentration, volatile fatty acids (VFA), and
protozoal population. During the experimental period, daily feed
intake, average daily gain, and feed conversion ratio were measured.
The economic efficiency index was calculated based on the cost per
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kilogram of body weight gain. Data were analysed using the GLM
procedure of SAS software (2005).

Results: The results indicated that replacing soybean meal with
fermented or unfermented camelina meal had no significant effect
on growth performance or feed intake (P > 0.05). Similarly, ruminal
pH, ammonia nitrogen concentration, total volatile fatty acids, and
total protozoal count were not affected by the treatments, although
the population of Entodinium protozoa increased in lambs fed
camelina meal diets (P < 0.05). In lambs receiving fermented and
unfermented camelina meal, ruminal propionate concentration
increased while the acetate-to-propionate ratio decreased compared
with the control group (P < 0.05). No significant differences were
observed among treatments in 24-hour gas production, estimated
organic matter digestibility, metabolizable energy, partitioning
factor, or microbial biomass yield.

Conclusion: The findings of this study demonstrated that partial or
complete replacement of soybean meal with fermented or
unfermented camelina meal had no adverse effects on growth
performance or feed intake of fattening lambs. Considering its lower
cost and reduced water requirement for cultivation, camelina meal
can be recommended as a suitable and sustainable protein source in
fattening lamb diets.
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Table 1: Chemical composition of the meals used in the experimental diets (% DM)
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Table 2- Feed ingredients and chemical composition of the experimental diets
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Experimental treatments
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Table 3. The effect of different treatments on the growth performance in fattening lambs

Sl el tasles
Statistical index Treatments Ly slamid
LelS s O ;
P Value SEM . . |- > | Fermented Jals Growth Parameters
amelina mea Camelina meal Control
S AS) s eslel 0
0.99 0.87 35.02 35.13 35.26 _(f_’s ) o T
Initial Body Weight (kg)
g y LG O3
0.95 0.84 54.30 54.25 54.76 (P A 0 Sk 035
Final Body Weight (kg)
3 )l O3 il Pl Kle
0.80 357 273.94 273.03 278.57 (39202 €000 232 S 5
Average Daily Gain (g/day)
. é R s osle
0.23 0.12 1.63 1.65 1.68 (530 2 05 e ’
Dry Matter Intake (kg/day)
Sy e 5o g
0.86 0.09 5.92 6.07 6.08 S

Feed Conversion Ratio

el (P<t/v0) C]z.ajé I3 pre Ol sdiasOlas sy a5 Cogline Loy >
ke 3 1kl slax :SEM

Different letters in a row indicate significant differences at the level of P<0.05.
SEM: Standard Error of Mean
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Table 4- The effect of different treatments on rumen fermentation parameters (gas production method)

bl Laxls b les
Statistical index Treatments 5 elaarind 5
. A G Glebels Aol e
| SEM LelS Wl Fermentation parameters
P Value Fermented Control

Camelina meal .
Camelina meal

(i ole p 5 0 2 ) sl Y6 58

0.27 1.14 53.58 54.82 50.39
24-hour gas (ml/g DM)
1) ST esle s Sl
0.29 1.08 66.69 67.98 63.69 () Jloske pran 2tlS
Organic matter digestibility (%)
0.21 5.40 333.49 339.42 318.48 MG) Jleske i ol
Digestibility of organic matter (mg)
0.28 0.16 9.25 9.43 8.77 (MI/kg DM) o e 55 5
Metabolic energy (MJ/kg DM)
0.27 0.16 10.03 10.21 9.56 (mgml) S5 Jole
Partitioning factor (mg/ml)
0.31 254 200.13 202.97 193.30 (M) 5525
Microbial mass (mg)
L) os S 035 A 5 633
0.19 0.20 59.83 60.02 60.69 ) o 025 25 023t

Microbial mass production efficiency (%)

el (P<+/v0) C]a“’d Dl pme Ol siasOlis s, ja s Sogline oy >
Sl 5kl gles :SEM

Different letters in a row indicate significant differences at the level of P<0.05.
SEM: Standard Error of Mean
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Table 5- The effect of different treatments on rumen fermentation parameters

ol patls b less
Statistical index Treatments o Slasid
LS s Sess sllals aals Fermentation Parameters
P Value SEM Camelina meal Caﬁ;ﬁ?ﬁ;ﬁia, Control
0.25 0.005 6.36 6.38 6.35 pH
(i 3 p S hee) Stosel 05555
0.82 3.15 94.51 89.69 89.92
NH;-N(mg/L)
015 043 97.15 97.25 96.20 (5 02 Ip ) JS 13 2z slaod
Total Volatile Fatty Acids (mmol/L)
016 058 56.47 57.21 57.89 Acetate =
0.002 0.43 25.80° 25.12% 23.31° Propionate «U .y »
059 012 11.26 11.30 11.48 Butyrate =i
0.28 0.04 1.34 143 1.23 Isobutyrate < 5 55
0.19 0.03 1.27 1.18 1.25 Valerate <11
0.53 0.02 1.01 1.02 1.07 Isovalerate i 55!
0.001 0.0 2.19° 2.28" 248 Acetate / Propionate <, . / <o
a,b

el (P<~/~0)Cb..ﬂj.> I3 e BV oA Olis s s osline oy

Sl 5kl glest :SEM

*PDjfferent letters in row indicate a significant difference at the level of (P < 0.05)

SEM: Standard Error of Mean
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Table 6- The effect of different treatments on the rumen protozoan population in fattening lambs during
the experiment ( Nx10* ml)

Statistical index ¢ LI La=ls Treatments Wl
Llels s Sess slels swls V835 3R Cararr
P Value SEM Camelinam Fermented Control Protozoan population
Camelina meal
B Cra—
0.21 15.59 156.67 193.33 125.00 i e B
Total Protozoa count
DY .
0.07 12.74 71.67® 111.67° 45.00° foenm
Entodinium
0.75 3.76 6.66 11.66 6.66 e
Diplodinium
(Sl 55 3!
0.93 1.82 5.00 6.66 6.66 et
Ophryoscolex
iy )
0.22 2.46 10.00 11.66 20.00 et
Isotricha
Ao S |
0.11 341 63.33 51.66 46.66 e
Dasytricha

el (P<~/'O)Cl=.ﬂ/¢ I3 me OO e dian Ol sy s 3 osline oy AP

rSole s 1kl gl :SEM

“PDjfferent letters in each row indicate a significant difference at the level of (P < 0.05)

SEM: Standard Error of Mean
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