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Extended Abstract

Background: The use of agricultural by-products instead of grain seeds in livestock diets has
become an important topic for scientific study. One such product is potato waste, which, if
properly processed through methods such as ensiling, can replace cereal seeds like barley in the
diet. This is due to the favorable nutritional value of potato waste, which can improve animal
growth performance, reduce feed costs, and prevent food waste. Therefore, the purpose of this
study was to investigate the effect of replacing different levels of potato waste silage with barley
on the growth performance, digestibility, and rumen and blood parameters of fattening lambs.
Methods: In this study, 30 mixed male lambs of the Zell and Afshar breeds, with a mean weight
of 26+2 kg and a mean age of 5.5+0.4 months, were used in a completely randomized design
(CRD) with 5 treatments and 6 replications for 90 days. The experimental treatments included a
control treatment (without potato waste silage) and treatments containing 25%, 50%, 75%, and
100% potato waste silage replacing barley seeds (based on dry matter).

Results: The results of performance traits showed significant differences in fattening weight, daily
weight gain, dry matter intake, and feed conversion ratio among the experimental treatments
(p<0.05). The highest and lowest final weights, daily weight gains, and dry matter intakes were
observed in the treatment containing 50% potato waste silage and the control treatment,
respectively. The apparent digestibility of nutrients in the experimental diets also showed
significant differences, particularly in the apparent digestibility of crude protein and neutral
detergent fiber (NDF) (p<0.05). The highest apparent digestibility of crude protein (CP) was
observed in the treatment containing 50% potato waste silage, while the control treatment had the
lowest. The results of some blood serum parameters indicated significant differences in the
concentrations of glucose, triglycerides, low-density lipoprotein (LDL), and blood urea nitrogen
(BUN) among the experimental treatments (p<0.05). Rumen fermentation parameters showed
significant differences in the populations of lactic acid bacteria, coliforms, protozoa, rumen liquid
ammonia nitrogen, total volatile fatty acids (VFAs), acetic acid, propionic acid, butyric acid,
valeric acid, and isovaleric acid among the experimental treatments (p<0.05). The highest
population of lactic acid bacteria (100%), the lowest coliform population (70%), the highest
population of protozoa, and the highest concentration of VFAs were observed in the treatments
containing 100%, 70%, 100%, and 50% potato waste silage, respectively.

Conclusion: The overall results of the present study indicate that growth performance, crude
protein digestibility, total concentration of rumen fluid fatty acids, and the populations of bacteria
and protozoa improved with the consumption of 50% potato waste silage.
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Table 1. Chemical composition of used potato silage (% dry matter)
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Table 2. Ingredients and chemical composition of used experimental diets (% dry matter)
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2- Violet Red Bile Agar (VRB)

3- Brilliant Green Bile Broth (BGB)
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Table 3. The effect of experimental treatments on growth performance of fattening lambs
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(P-value) (SEM) o Sike 100 75 50 25 0
0.640 0.620 25.65 26.65 27.11 26.72 26.62 o el o
Initial weight (Kg)
0.025 0.660 46.22" 45.35% 47.87° 46.00° 43.17° Jon okl 09
Final weight(Kg)
0.032 3.890 228.50° 207.70° 230.60°  225.30° 184.80° sy 0y ol
Daily weight gain(g)
0.021 31.450 1.72° 1.62° 1.73* 1.62° 1.58* ,&b osle
Dry matter intake(Kg)
0.020 0.230 7.53° 7.81° 7.51° 7.22° 8.56" St A5 b

Feed conversion rate

(9<0.05) Lizuun (&1 sino ME] (I3 Cglie By, by iyd, y (slacySiko

> The mean of each row with different letters have significant difference (p<0.05)
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Table 4. The effect of experimental treatments on the apparent digestibility of nutrients of the experimental diets (%)

Levels of potato waste ) gue joumw 04 gl Olayld zobaw

. N L& e .
S gime Jlois O0xSlee 3wl sllas (silage(%)
(P-Value) (SEM)
100 75 30 2 0

0412 0.920 17 B0z 7a14 7202 7o Dry matter 53 o3
0.305 0.950 73.02 7318 7255 7LI8 7067 Organic matter ] s>k
0.011 0.740 73.14b  72.65b  75.182  72.47ab  69.99b Crude protein pls- sy
0.024 0.710 60.66b 62156  61.97b  63.68a  60.17b (st odagd 3 Jolowels L

Neutral detergent fibe

(p<0.05) ditwd (5 gixe GBS (l)ls gliio Bgy> b a3 yo sla pSloa-b

** The mean of each row with different letters have significant difference (p<0.05)
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Table 5. The effect of experimental treatments on some blood parameters of fattening lambs at the end of study

(mg/dL)

Jles! 3 lbewl (glas (Levels of potato waste silage(%) ) s jouw 05 shuw Slagls zglans . o

- 9 slaesal b

(P-Value) (sl jine (SEM) cuSile 100 75 50 25 0

0.026 1.620 77.09° 75.33° 72.69° 83.12° 71.96° Glucose jS'ol5
0.010 0.550 19.50° 17.84° 20.00° 22.34° 18.61® Triglyceride . yuulS ¢ 5
0.842 0.640 29.84 30.06 30.95 30.04 28.59 HDL Y &l b 59y
0.010 0.350 9.99% 8.91° 8.96° 10.55° 10.16" LDL (yly diadls b (e 00
0.021 0.280 11.85% 13.64° 11.41% 9.85° 11.08® s> sloygl 035

Blood urea nitrogen

(P<0.05) s (5 )b gimo BMS] (gl Sglite By by ) o (bo 1, Sls a-b

* The mean of each row with different letters have significant difference (P<0.05)
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Table 6. The effect of experimental treatments on total bacteria rumen fluid Log 10(cfu/ml), population of protozoa and

parameters of rumen fermentation

Jles| sl (Levels of potato waste silage(%)) gise jouw 04 gl Slayld zolas
S gine 3 ke
(P-Value)  (SEM) o 100 75 50 25 0
0.895 0.090 10.60 10.56 10.73 10.60 10.47 lags 8L, JS
Total bacteria
0.039 0.050 4.97° 43.89° 4.87° 4.94° 471 SVl lags Sy
Lactic acid bacteria
0.018 0.090 3.59% 3.32° 3.64° 3.74° 3.46% Coliform p 8IS
0.015 0.180 7.68° 7.06" 6.42° 7.28° 6.43% Protozoa lgj¢5g
0.897 0.050 6.26 6.37 6.36 6.25 6.26 o p
0.036 0.410 13.17° 13.41° 13.05° 14.41° 12.84° (NH 3-N (mg/d1)) (Slisel :y59,05
. . |)§ LR L;Lm.\...«;l Jf
0.046 0.820 97.95° 99.01° 99.96" 98.95 96.45 NS B
a (Volataile fatty Acids (Mmol/L))
0.015 0.470 59.01° 61.98" 60.57" 57.83% 52.62° (Acetate) (% of VFA) sl spusl
S o]
0.023 0.520 14.60° 14.66° 17.04% 21.91° 21.05° PImIN
(Propionate) (% of VFA)
0.016 0.960 12.60° 12.85 10.83° 12.32° 14.12° (Butyrate) (% of VFA) < 59 dumsl
0.020 0.670 7.87° 6.52° 8.37° 4.43° 6.77° (Valerate)(% of VFA) <o Jly suul
RO A W
0.011 0.220 3.88° 3.01% 3.15% 2.48° 1.91° 2y 93l S

(Isovalerate) (% of VFA)

(P<0.05) S (55 sine ST (gl Sglite g b s, o clogSibe

a-b The mean of each row with different letters have significant difference (p<0.05
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