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Table 1. Feed ingredients, chemical compositionraathbolizable energy (g/kg or as stated) of
fattening lambs diet containing different levelscafrot pulp (CP) foim vitro incubation

Feed ingredients

Level of CP in the diet (g/kg DM)

Control 50 100 150 200
Alfalfa 150 130 110 90 50
Wheat straw 100 70 40 10 0
CP 0 50 100 150 200
Corn grain 140 140 140 140 136
Barley, ground 350 350 350 350 350
Soybean meal 80 80 80 80 80
Wheat bran 150 150 150 150 150
Vitamin-mineral supplement 10 10 10 10 10
Salt 6.0 6.0 6.0 6.0 6.0
Sodium bicarbonate 10 10 10 10 10
Dicalcium phosphate 4.0 4.0 4.0 4.0 4.0
Chemical composition
Dry matter 921 878 836 793 751
Organic matter 920 921 922 923 925
Crude protein 135 135 135 135 135
Neutral detergent fibre (NDF) 337 320 303 285 273
Acid detergent fibre (ADF) 162 152 141 131 123
Non fibre carbohydrates (NFC) 418 436 456 471 483
Ether extract 23.1 23.4 23.6 23.9 24.3
Metabolizable energy (Mcal/kg 2.54 2.56 2.57 2.58 2.58

DM)
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Table 2. Chemical composition of feed ingredierstsdi(g/kg DM or as stated)

Carrot pulp Alfalfa Wheat straw SEM P value
Dry matter (g/kg fresh 95.1 936 946 8.34 <0.01
weight)
Organic matter 925 902 904 8.58 0.19
Crude protein 711 146 32.7 4.39 <0.01
Neutral detergent fibre 24% 408 717 7.58 <0.01
Acid detergent fibre 203 334 463 10.5 <0.01
Ether extract 15.1 11.7 7.35 0.385 <0.01
Non fibre carbohydrates 595 334 147 7.60 <0.01
Lignin 35.6’ 78.6 86.5 2.28 <0.01
Metabolizable energy 1.85 1.98 1.44 0.047 <001

(Mcal/kg DM)

Each value is average of four replicates.

Different superscript letters within each row iraties significant difference®<0.05).
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Table 3. Gas production (GP) and fermentation patanof experiental feeds

Carrot pulp Alfalfa Wheat straw SEM P value
GP after 16 h (ml) 24.7 20.7 12.5 1.03 <0.01
GP after 24 h (ml) 37.3 36.3 24 4 1.69 <0.01
GP after 48 h (ml) 45.8 495 34.3 2.60 0.01
GP after 72 h (ml) 47.7 60.5 39.9 2.48 <0.01
Total GP (ml) 50.2 64.8 42.2 2.68 <0.01
b 59.8 75.5 51.7 2.13 <0.01
c 0.07% 0.062 0.057 0.004 0.01
IVDMD (%) 69.9 65.8 38.4 1.59 <0.01
IVOMD (%) 65.9 62.7 36.7 1.24 <0.01
ME (Mcal/kg DM) 1.73 1.92 1.34 0.033 <0.01
pH 6.46 6.23 6.34 0.060 0.01
Ammonia-N (mg/dl) 15.3 18.4 11.7 0.63 <0.01
SCFA (mmol/g DM) 4.34 417 2.65 0.08 <0.01
MPS (mg/g DM) 592 586’ 339 13.3 <0.01

b: potential of GP from soluble fraction (ml); @te of gas production (/h); IVDMDn vitro dry matter disappearance;
IVOMD: in vitro organic matter disappearance; ME: metabolizablerggn SCFA: short chain fatty acuds; MPS:
microbial protein synthesis; SEM: standard errothtef means; means within same column with diffetetters differ
significantly (P<0.05).
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Table 4. Fermentation parameters of fattening ldiats containing different levels of carrot pulpP)Qusing gas
production (GP) technique

Level of CP in the diet (g/kg DM) SEM Contrast
Control 50 100 150 200 Linear  Quadratic
GP at 16 h (ml) 415 425 39.9 443 47.1 2.62 0.15 0.31
GP at 24 h (ml) 53.9 50.9 47.4 51.9 54.5 2.65 0.79 0.11
GP at 48 h (ml) 63.9 57.9 54.1 55.3 60.1 2.61 0.53 0.08
GP at 72 h (ml) 68.2 60.1 56.3 60.9 62.3 3.05 0.28 0.14
Total GP (ml) 71.7 62.6 63.1 62.0 62.6 3.26 0.10 0.11
b 73.4 65.8 64.2 64.1 65.9 3.09 0.16 0.11
c 0.068 0.077 0.073 0.075 0.068 0.005 0.12 0.15
IVDMD (%) 63.3 65.1 65.4 67.8 68.9 1.23 0.04 0.41
IVOMD (%) 63.1 63.8 61.4 65.3 67.7 2.33 0.18 0.31
ME (MJ/kg DM) 8.61 8.75 8.39 8.81 8.95 0.327 0.54 0.57
pH 6.14 5.98 5.95 5.96 5.88 0.096 0.13 0.59
Ammonia-N (mg/dl)  18.7 16.9 17.3 16.8 15.1 1.01 0.03 0.88
SCFA (mmol/g DM) 4.61 472 4.43 4.77 4.87 0.267 0.53 0.55
MPS (mg/g DM) 561 563 567 591 613 10.7 0.04 0.18
PF 3.82 3.76 3.87 3.70 3.61 0.098 0.16 0.35

b: potential of GP from soluble fraction (ml); @te of gas production (/h); IVDMDOn vitro dry matter disappearance;
IVOMD: in vitro organic matter disappearance; ME: metabolizabdegsn SCFA: short chain fatty acuds; MPS: microbial
protein synthesis; SEM: standard error of the meareans within same column with different letteiffed significantly
(P<0.05).
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Abstract

The aim of the present study was the determinaifarhemical composition and nutritive value of canoulp
(CAP), and then evaluating the effects of its défe dietary levels on diet digestibility amd vitro rumen
fermentation. At first, chemical composition andritive value of CAP were compared with wheat sti@GWs)
and alfalfa. Then, the effect of substituting difiet levels of CAP (0, 50, 100, 150 and 200 g/kg mhatter
[DM]) for forage portion of the diet oim vitro fermentation parameters was assessed. The highedbwest
volume of gas production after 16 and 24 h of iratidm as well as constant rate of gas productiprw@re
observed with incubation of CAP and WS, respecyivelowever, the highest volume of gas productiod an
potential of gas production (b) were observed fialfa, while the lowest amount was observed witls W
treatment. The highest amounts of DM and organittendisappereance, short chain fatty acids andaoial
crude protein (MCP) were observed with CAP incuatiwhile WS resulted in the lowest amounts. With
replacing forage portion of the diet with CAP, @p200 g/kg DM, with exception of ammnia-N concetitna
and MCP which decreased and increased linearlyerofarmentation parameters did not affect with
experimental diets. Present results indicated @#e€® has favourable chemical composition and nugritialue,
and its incorporation as feedstuff in ruminant itiain, up to 20% of diet, is suggested. However,reno
experiments, especialip vivo studies, are needed to confirm the present results
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