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ABSTRACT

This study was conducted to examine the nutrient digestibility and ruminal fermentation characteristics in
sheep fed diets containing four substitution levels of E. ulmoides leaves for rice straw. For the experiment,
they were given a basal diet consisting of rice straw and concentrate at a 3:7 ratio (DM basis). The
treatments were designed as a 4 x4 Latin square design with four sheep (50.2+1.6 kg body weight). Sheep
were allotted in one of four treatments, which were designed to progressively substitute FEucommia
ulmoides for 0, 3, 5 and 10% of rice straw in the basal diet. The digestibility of crude fat was
significantly (p<0.05) improved by 12.5 to 17.5% in 3% and 5% air dried Eucommia ulmoides leaves
compared with that in control. The digestibility of crude fiber in the 3, 5 and 10% treatments was
significantly (p<0.05) higher than that of the control. Dry matter intake was highest (p<0.05) in sheep fed
10% air dried E. ulmoides). Retained nitrogen in the 3, 5 and 10% treatments was increased up to 97%,
173% and 192%, respectively, compared to that in control (p<0.05). Organic matter utilization was higer in
3% and 5% treatments than control (p<0.05). Purine derivatives and microbial nitrogen synthesis were
significantly increased by the dietary substitution of 5 % E. ulmoides leaves (p<0.05) compared with
control and the 3% treatment. Ruminal concentration of total-VFA was significantly (p<0.05) higher in
sheep fed all levels of air dried Eucommia ulmoides than those of control.

It is concluded that air-dried E. ulmoides leaves given to ruminants can increase nutrient digestibility and
palatability and improve ruminal fermentation. Therefore, the 5 and 10% substitution of E. ulmoides for
roughage are highly recommended to be used in practice.

(Key words : Eucommia ulmoides, Dry matter intake, Digestibility, Ruminal fermentation, Microbial
nitrogen)
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Table 1. Chemical composition (% DM, unless stated otherwise) of rice straw, concentrate

and Eucommia ulmoides leaves

Eucommia

Items Concentrate Rice straw . SEM
ulmoides
Dry matter (%) 87.82 88.53 89.81 0.544
Crude protein 17.29° 4.22° 19.53° 0.710
Ether extract 4.49° 1.64° 6.83" 0.648
Crude fiber 3.67° 28.28" 20.36™ 1.205
Crude ash 6.19° 10.97* 7.02° 0.882
Neutral detergent fiber 31.05° 66.53" 49.35° 0.942
Acid detergent fiber 15.99° 47.48" 4436 0.754
Nitrogen free extract 68.46" 54.89 46.26° 0.998

a, b, ¢
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Table 2. Effects of dietary substitution of Eucommia ulmoides leaves for rice straw on the
nutrient digestibility and feed intake (% DM, unless stated otherwise) by sheep

Substituted levels (%) of air dried Eucommia ulmoides leaves

Items 0 3 5 10 SEM
Dry matter (%) 53.64 5247 53.36 52.52 0.405
Crude protein 49.77 51.86 50.58 50.03 0.715
Ether extract 62.90° 73.92° 72.48" 65.62 0.983
Crude fiber 48.36° 54.15° 53.49° 54.97° 0.653
Neutral detergent fiber 40.12° 41.87° 43.67° 45.01° 0.732
Acid detergent fiber 31.92° 33.45° 3537% 36.48° 0.991
Organic matter 52.32° 53.02° 54.45% 56.43" 0.705
Nitrogen free extract 63.51 64.21 63.48 62.78 0.837
Total digestible nutrients 42.49° 4520° 43.55" 43.80" 0.734
Dry matter intake (g/d) 804° 809° 828" 844° 5.035
Intake (g)/BW (kg) 16.02° 16.12° 16.49® 16.81° 0.179
Intake (g)/BW'” (kg) 42.63 42,90 43.90" 44.75° 0.285

a, b, ¢
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Table 3. Effects of dietary substitution of Eucommia ulmoides leaves for rice straw on
nitrogen balance and amount of microbial nitrogen synthesis of sheep

Substituted levels (%) of air dried Eucommia ulmoides leaves

Items 0 3 5 10 SEM
Nitrogen intake (g/d) 10.31° 10.84° 12.41° 12.55° 0.420
Fecal nitrogen (g/d) 428" 357 4.11° 4.43° 0.215
Urine nitrogen (g/d) 438" 4,04 3.65" 3.33 0.118
Retained nitrogen (g/d) 1.64° 3.23 4.65" 4.79 0.389
poMI” (g DM/d) 639.38 628.87 643.46 630.62 5.479
OM digestibility (%) 41.54° 45.10° 44.83° 4339 0.981
PD” excretion (mmol/d) 243° 242° 2.90° 2.70° 0.102
Microbial nitrogen (g N/d) 2.11° 2.09° 2.51° 2.33% 0.087

" DOMI :
? Total purine derivatives.

a, b, ¢

Digestible organic matter intake.

Means with different superscripts in the same row differ significantly (p<0.05).
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