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Table 1. Chemical composition of oak leaf meals of large and fine particle sizes, and experimental diets

Dry Crude Crude Crude Crude Gross
matter fiber protein fat ash NFE energy
Oak leaf and diet (%) (On dry matter basis %) (kJ/g DM)
Particle size of oak leaf
Large 93.00 28.76 11.47 3.42 5.77 50.58 -
Fine 92.72 19.82 16.90 4.65 5.92 52.71 —
Diet
Large particle diet 88.35 11.99 13.96 6.25 5.13 62.68 18.30
Fine particle diet 88.30 11.34 14.04 6.34 5.30 62.98 18.52
Apple 12.65 4.34 4.08 1.15 2.19 88.23 16.44
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Table 2. Composition of experimental diet

Ingredients %
Oak leaf meal (large or fine particle size) 22.2
Foxtail millet seed 16.0
Japanese millet seed 16.0
Wheat bran 16.0
Brown rice 13.0
Buckwheat grain 10.0
Dry roasted soybean 2.0
Vitamin mix* 1.7
Dried small sardines powder 1.0
Milk powder 1.0
Oyster shell 1.0
Calcium phosphate dibasic 0.1

*, (per kg diet) retinol acetate 5,000IU;1« OH-D;
(alfacalcidol) 5ug; a-tochopherol acetate 250 mg;
thiamin HCI 35 mg; riboflavin butyrate 15 mg;
pantethine 4 mg; nicotinic acid 125 mg; folic acid
1 mg; cobamamide 3ug.
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Table 3. Mean dry matter intake during a 8-day
experimental period

Particle Dry matter intake (g/500gBW/day)
size  Experimental diet Apple Total
Large (3) 37.48+2.40 5.37+0.34 42 .84+2.75
Fine (4) 35.40%+2.82 5.07£0.40 40.47+3.23

Values are Mean+ SEM.
Figures in parentheses indicate number of tested birds.

Table 4. Body weight gain during a 8-day
experimental period

Particle Body weight (g) Weight
) gain
size Initial Final (g)
Large(3) 466.3+17.3 458.9+ 4.2 -7.5%15.9
Fine (4) 458.0%+12.4 468.9+12.5 10.9%+ 6.8

Values are Mean+SEM.
Figures in parentheses indicate number of tested birds.
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Table 5. Digestibility of dry matter and crude fiber

particle Ingested Excreted Digested Digestibility

size (2/500gBW /day) (%)
Dry matter Large (3) 43.77+3.33 24.43+1.37 19.33+2.04 43.98+1.44
Fine (4) 42.02+2.65 24.26+2 .40 17.76+1.19 42.54+2.79
Crude fiber Large (3) 4.52+0.34 3.96%0.52 0.56%0.25 12.99£5.68
Fine (4) 4.3940.28 3.62+0.22 0.77+0.09 17.55+1.43

Values are Mean+SEM. Figures in parentheses indicate number of testsd birds.
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Table 6. Energy ingested, excreted and apparently metabolized,

and apparent metabolizable energy of diet

Ingested

Excreted

Apparently Apparent

. metabolized metabolizable
Particle energy of diet
size (kJ/500gBW /day) (kJ/¢ DM)
Large (3) 790.5+60.2 395.9+31.5 394.7£29.6 9.02+0.11
Fine (4) 767.2+48.4 398.2+33.1 367.0+t18.6 8.81£0.26
Values are Mean®=SEM. Figures in parentheses indicate number of tested birds.
Table 7. Nitrogen retention rate
Particle Ingested Excreted Retained Retention
. rate
size (mg/500g BW/day) (%)
Large (3) 890.6+67.9 702.6+16.9 188.0+51.0 20.44+4.37
Fine (4) 860.0+54.2 697.6+69.3 162.3+31.1 19.27+4.02
Values are Mean®=SEM. Figures in parentheses indicate number of tested birds.
Table 8. Utilization of crude fat and nitrogen free extracts
Particle Ingested Excreted Utilized Utilization
. rate
size (g/500gBW/day) (%)
Crude fat Large (3) 2.46%0.19 0.45+0.06 2.01+0.22 81.42+3.49
Fine (4) 2.39+0.15 0.51£0.03 1.88+0.14 78.38+1.41
NFE Large (3) 29.14+2.22 11.6240.86 17.51+1.37 60.09+0.25
Fine (4) 27.79+1.75 11.814+0.99 15.98+0.91 57.60+1.41

Values are Mean+SEM. Figures in parentheses indicate number of tested birds.
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Table 9. Weight of cecal droppings, and excretion of volatile fatty acids and ammonia

in cecal droppings

Particle Weight of cecal Volatile fatty acids (ug/day) Ammonia
. droppings*
size (g/day) Acetic Propionic Butyric (ng/day)
Large (3) 12.87+1.68 10377+1463 453+ 59 936+ 57 206+25
Fine (4) 14.94+1.08 844612020 4491144 7871276 208+28

Values are Mean+SEM. Figures in parentheses indicate number of tested birds. * Wet weight.
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Katsuki KoH, Yutaka KARASAWA and Norio MIYANO*

Division of Animal Science and Technology,
Department of Food Production Science,
Faculty of Agriculture, Shinshu University
*Oomachi Alpine Museum, Oomachi, Nagano 398

Summary

The diets containing 22.2 % of large (1.31mm X 1.31lmm—5mm X5mm) (LPD) or fine (less than 0.
62mm X 0.62mm) (FPD) particles of oak leaf meal were fed to young adult (7 months old) male Japanese
ptarmigans (Lagopus mutus japonicus) for 8 days, and nutrient utilization, metabolized and metabolizable
energy and cecal fermentation were examined.

1. Dry matter intakes in birds fed LPD and FPD were 44 and 43g/500g BW /day, respectively.

2. Body weight slightly decreased in birds fed LPD while increased in those fed FPD, but the changes

were not significant.

3. Digestibilities of dry matter and crude fiber in both dietary groups ranged 43-44 9% and 13-18 %,
respectively.

4. Birds fed LPD and FPD ingested 791 and 767k]J/500g BW/day of gross energy, of which 395 and
367k]J/500g BW/day were apparently metabolized, respectively. Apparent metabolizable energy
values of LPD and FPD were 9.0 and 8.8k]J/g DM, respectively.

5. Nitrogen retention rates in both dietary groups were about 20 9.

6. Utilization of crude fat was 81 % and 78%, and that of nitrogen-free extract was 60 % and 58 %
in LPD and FPD, respectively. These values tended to be higher in LPD than in FPD.

7. Feeding of LPD tended to increase the excretion of volatile fatty acids into cecal droppings, but
had no effect on the ammonia excretion.

It is concluded that changes in the particle size less than 5mm X 5mm of oak leaf meal do not effect

the utilization of dietary nutrients in Japanese ptarmigans.

Key word : ptarmigan (Lagopus mutus japonicus), particle size of oak leaf, feed utilization



