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The use of quinoa (Chenopodium guinoa Willd) as a new forage crop in the northern Galilee and its effect on

performance, individual production and feed efficiency of beef and dairy cattle
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Table 1. Ingredients and chemical composition of the experimental diets.

Diets Ingredients,% in DM Quinoa TMR! Wheat TMR
Wheat silage - 20.2
Quinoa silage 20.9

Wheat hay 4.9 4.7
Corn grain, pressed 35.2 35.3
Barley, pressed 9 8.6
Wheat, pressed 10.8 11
Oil 0.6 0.1
Sunflower meal 3.4 3.7
D.D.G 3.9 5
Vitamins 0.2 0.2
Limestone 1.1 1.1
NaCl 0.3 0.3
Soybean meal 0.2 0.2
Wheat bran 5.4 5.3
Water 4.1 4.3
Chemical composition

Dry matter 90.0 90.0
Crude Protein 13.5 13.5
Ether extract 4.5 3.7
NDF 19.7 23.7
NDF_ Rough 6.4 10.5
ME? (Mcal/kgDM) 2.82 2.81

"TMR: Total mix ratio. 2 Calculated diet ME based on NRC (1989)[7]
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Table 2. Chemical composition, in vitro dry matter digestibility (IVDMD) and in vitro neutral detergent fiber

digestibility (IVNDFD) and crude protein digestibility (IVCPD) of Quinoa and wheat silage. Results are expressed as
mean + SE of three sample plots ,P values obtained by Student’s t-test

Parameter Quinoa silage Wheat silage P value
pH 432+0.21 3.92£0.42 0.22
DM (%) 28.9+£0.81 30.2£0.46 0.87
OM (% of DM) 85.1+1.99 89.3+1.56 0.08
CP (% of DM) 16.2 + 1.16 9.8+0.88 <001
EE (% of DM) 431 +0.27 3.36 £0.37 0.04
Lignin (% of DM) 3.82+0.19 4.60 £ 0.35 0.02
NDF (% of DM) 35.1 +1.56 42.7 +2.66 <0.01
IVCPD (%) 0.92+0.01 0.75+£0.02 <0.01
IVNDFD (%) 40.2 +3.41 50.1 + 2.88 003
IVDMD (%) 71.8 +1.19 67.1+1.10 0.04

Chemical composition (% DM basis): dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE),
neutral detergent fiber (NDF).

(om) nMPRam (RIP) M%7 MIn 2w ouaRa 7w (In-vitro) n°n1oxon 0752 MY 037y Lo nPOn 29700 1N
SW NP2 AOANIR N2 MPOVI IR M % 0" % 299721 KD DI 0017 Yw a3 hana ooaxmn

DMIPO2T NPIYY M%7 N2 (7°°01) M2 10T 1IWE %) DYIPRANN P2 1IN 7123 1777 M0°1T NINA PN NINKR LN

Table 3. Chemical composition, in vitro dry matter digestibility (IVDMD) and in vitro neutral detergent fiber
digestibility (IVNDFD) and crude protein digestibility of experiment (Quinoa group) and control (Wheat group) diets.
Results are expressed as mean + SE of three sample plots ,P values obtained by Student’s t-test

Parameter Quinoa group diet Wheat group diet P value
DM (%) 88.1 £1.92 87.3+1.66 0.69
OM (% of DM) 92.3+2.35 93.7+1.88 0.72
CP (% of DM) 14.9+0.56 135+0.32 0.04
EE (% of DM) 4.27 £0.35 3.62+0.33 0.09
Lignin (% of DM) 3.11+0.37 4.42 +0.39 0.02
NDF (% of DM) 20.1+1.87 23.8 +1.34 0.07
IVCPD (%) 0.63 +0.05 0.71+£0.04 0.18
IVNDFD (%) 49.1+2.41 50.1 +2.32 0.46
IVDMD (%) 79.4 £ 0.89 77.1+0.92 0.10
ME (Mcal/kgDM) 2.74£0.11 2.67 £0.12 0.37

Chemical composition (% DM basis): dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE),
neutral detergent fiber (NDF). Metabolizable Energy (ME). Calculated diet ME based on NRC (2001)[8]
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Figure 1. Group means of BW (kg £ SE, A), DMI (kg of DM/d + SE, B) of Holstein bull calves fed a TMR
(total mix ratio) containing quinoa silage ( Mr wheat silage (A) during a 72-day experiment.

Table 4. Calves performance, feed efficiency including: gain/ Feed (G:F) and residual feed intake (RFI) and
feeding behaviour parameters of the experiment (Quinoa) and control (Wheat) groups. Results are expressed
as mean + SE of three sample plots, P values obtained by Student’s t-test

Trait Quinoa group  Wheat group SEM! P-value
No. calves 12 12

Age start, month 10.0 10.1 0.23 0.62
Age end, month 14.91 15.12 0.23 0.62
Performance:

BW start, kg 394 395 12.9 0.92
BW mid, kg 442 445 15.1 0.74
BW end, kg 488 496 18.5 0.54
ADG, kg/day 1.15 1.22 0.11 0.27
DMI, kgDM/day 8.10 10.20 0.45 <0.00
B.C.S start (scale 1-5) 2.60 2.57 0.07 0.49
B.C.S end (scale 1-5) 3.24 3.20 0.08 0.41
Gain / Feed, gr gain/lkgDM 142 120 6.26 0.02
RFI, kgDM/day -0.60 0.55 0.21 <0.00
Feeding behavior

No. visits 14.4 12.3 0.94 0.12
Kg per visit 0.70 1.00 0.08 0.02
Min per visit 5.80 6.50 0.38 0.15
Feeding rate, kg/min 0.12 0.15 0.01 0.04
Rumination, min per day 213 255 15.7 0.00

'SEM = pooled standard error mean.
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Table 5. Carcass percent from live weight and Longissimus muscle composition of experiment and control groups.
Results are expressed as mean + SE of three sample plots ,P values obtained by Student’s t-test

Parameter Quinoa silage Wheat silage P value
Carcass/final live weight, % 53.7+0.21 53.8+0.35 0.28
Longissimus muscle composition*

Dry matter, % 25.6 £0.47 249+0.27 0.40
Fat, % 3.46 £ 0.60 2.72+0.39 0.16
Protein, % 23.9£0.58 22.2+0.24 0.01
Ash, % 1.89+0.16 1.58+£0.13 0.15
Water, % 74.4 £0.47 75.1£0.29 0.29

!Longissimus muscle sample between 12th and 13th ribs.
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