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Abstract

The 3 parts including twigs, barks and withered leaves of 36 woody plants were collected and

chemical composition and iz vitro dry matter digestibility (IVMD) were measured. The crude

protein content and IVMD of withered leaves were higher than those of twigs and barks. In withered

leaves, the crude protein content of Alnus hirsuta was highest (15.7% in dry matter basis), [IVMD of
Ulmus laciniata was highest (69.4%). The crude fiber, ADF and NDF contents of twigs and barks
were higher than those of withered leaves. The fibrous contents of twigs and barks differed greatly

among species of woods. The crude fiber, ADF and NDF contents of Acer wmono and Betula

platyphylla var. japonica were higher than those of other species.
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Table 1 Family, species, date and place of collected withered leaves, barks and twigs
Family Species Date of collection Place of collection?
Withered leaves
Aceraceae Acer mono (Itayakaede) 1995.10.27. Akan-cho Shirikomabetsu
Betulaceae Alnus hirsuta (Keyamahannoki) 1995.10.27. Akan-cho Shirikomabetsu
Betula platyphylla var. japonica (Shirakanba) 1995.10.27. Akan-cho Shirikomabetsu
Fagaceae Quercus mongolica var. grosseservata (Mizunara) 1995.10.27. Akan-cho Shirikomabetsu
Tiliaceae Tilia japonica (Shinanoki) 1995.10.27. Akan-cho Shirikomabetsu
Ulmaceae Ulmus laciniata (Ohyounire) 1995.10.27. Akan-cho Shirikomabetsu
— Needle-leaved tree? 1995.10.27. Akan-cho Shirikomabetsu
Barks
Aceraceae Acer mono (Itayakaede) 1993.12. 5. Akan-cho Shirikomabetsu
Betulaceae Alnus hirsuta (Keyamahannoki) 1993.12. 5. Akan-cho Shirikomabetsu
Betula platyphylla var. japonica (Shirakanba) 1993.12. 5. Akan-cho Shirikomabetsu
Fagaceae Quercus mongolica var. grosseserrata (Mizunara) 1996. 3. 5. Upper stream of Akanriver
Oleaceae Fraxinus mandshurica var. japonica (Yachidamo) 1993.12. 5. Akan-cho Shirikomabetsu
Pinaceae Abies sachalinensis (Todomatsu) 1996. 3. 5. Akan-cho Shirikomabetsu
Picea jezoensis (Ezomatsu) 1996. 3. 5. Akan-cho Shirikomabetsu
Rutaceae Phellodendron amurense (Kihada) 1994. 5. 1 Akan-cho Kinetanbetsu
Salicaceae Salix hultenii (Ezonobakkoyanagi) 1996. 3. 5. Akan-cho Shirikomabetsu
Saxifragaceae  Hydrangea paniculata (Noriutsugi) 1996. 1.25. Akan-cho Shirikomabetsu
Taxaceae Taxus cuspidata (Ichii) 1994. 5. 1 Akan-cho Shirikomabetsu
Tiliaceae Tilia japownica (Shinanoki) 1994. 6. 6. Upper stream of Akanriver
Ulmaceae Ulmus davidiana var. japonica (Harunire) 1993.12. 5. Akan-cho Shirikomabetsu
Ulmus laciniata (Ohyounire) 1993.12. 5. Akan-cho Shirikomabetsu
Twigs .
Aceraceae Acer mono (Itayakaede) 1995.12.29. Akan-cho Shirikomabetsu
Betulaceae Alnus hirsuta (Keyamahannoki) 1995.12.29. Akan-cho Shirikomabetsu
Betula platyphylia var. japonica (Shirakanba) 1995.12.29. Akan-cho Shirikomabetsu
Caprifoliaceae  Sambucus racemosa (Niwatoko) 1995.12.29. Akan-cho Shirikomabetsu
Fagaceae Quercus mongolica var. grosseserrata (Mizunara) 1996. 1.28. Akan-cho Kinetanbetsu
Oleaceae Fraxinus mandshurica var. japonica (Yachidamo) 1996. 1.27. Akan-cho Shirikomabetsu
Syringa reticulata (Hashidoi) 1996. 1.28. Upper stream of Akanriver
Pinaceae Abies sachalinensis (Todomatsu) 1996. 3. 5. Akan-cho Shirikomabetsu
Picea jezoensis (Ezomatsu) 1996. 3. 5. Akan-cho Shirikomabetsu
Rosaceae Prunus ssiori (Shiurizakura) 1995.12.29. Akan-cho Shirikomabetsu
Salicaceae Salix sp. (Yanagi sp.) 1995.12.29. Akan-cho Shirikomabetsu
Saxifragaceae Hydrangea paniculata (Noriutsugi) 1995.12.29. Akan-cho Shirikomabetsu
Taxaceae Taxus cuspidata (Ichii) 1995.12.29. Akan-cho Shirikomabetsu
Tiliaceae Tilia japonica (Shinanoki) 1995.12.29. Akan-cho Shirikomabetsu
Ulmaceae Ulmus laciniata (Ohyounire) 1995.12.29. Akan-cho Shirikomabetsu

D Foundational juridical person, Maeda ippoen Foundation’s land.
D Taxus cuspidata - Abies sachalinensis . Picea jezoensis=3 .5 2.

Table 2 Chemical composition of withered leaves

i d G
Family Species Dry Organic  Crude = Crude Crude ADF NDF Hemicelllose C % Y088
matter” matter protein fat fiber ash energy
Dry matter % Mcal/DMkg
Aceraceae  Acer mono 67.6 91.1 9.0 4.3 541 23.7 56.1  58.3 2.2 8.9 4.62
Betulaceae  Alnus hirsuta 61.9 94.6 15.7 3.4 53.7 21.8 56.0  65.2 9.2 5.4 5.2
Betula platyphylle var. g, 95.8 9.4  11.0 55.8 19.6 437 429 - 4.2 5.32
Japonica
Fagaceae ~ CWeTCMS momgolica var. oo o 94.1 7.6 4.3 513 24.9 55.8  48.0 - 5.9 4.82
grosseserrata
Tiliaceae  Tilia japonica 3.9 91.6 12.6 4.0 458 29.2 53.9  60.1 6.2 8.3 4.84
Ulmaceae  Ulmus laciniata 54.9 79.8 9.9 3.8  43.6 22.5 35.0  36.6 1.6 20.2 3.77
- Needle-leaved tree® 73.0 96.5 10.7 9.8 48.6 27.4 60.4 65.2 4.8 3.5 5.58
Means 60.3 91.9 10.7 58 51.3 24.2 51.6  53.8 4.8 8.1 4.89
Standard deviation +£10.0 +5.7 +2.7  £3.2 +5.3 +3.3 +8.9 +11.3 +3.1 +5.7 +0.60

D Fresh matter %.
2 Taxus cuspidata . Abies sachalinensis . Picea jezoensis=3 .5 2.
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Table 3 Chemical composition of barks

. . D i
Family Species oy Organic Crud.e Crude NFE Cf’ude ADF NDF Hemicellulose Crude Gross
matter? matter protein fat fiber ash energy
Dry matter % Mcal/DMkg
Aceraceae Acer mono 30.7 91.9 6.7 2.7 38.5 43.9 68.8  71.8 3.0 8.1 4.89
Betulaceae Alnus hirsuta 37.2 94.9 7.1 9.8  50.7 27.2 55.8  58.1 2.3 5.1 5.15
Betula platyphylia ;
Deula platypiplia var.  gq 4 9.1 3.5 102 405 43.9 6.2 72.2 11.0 1.9 5.73
Japonica
Fagaceae Quercus mongolica ar. g o 91.8 2.7 4.0 62.2 22.9 5.1 58.3 2.2 8.1 5.08
grosseserrata
Oleaceae Fraxinus - mandshurica | 93.5 11 2.9 4.7 a7 545  69.1 14.6 6.5 1.62
var. japonica
Pinaceae Abies sachalinensis 60.0 94.6 1.3 18.6 44.8 29.9 47.0 50.6 3.6 5.5 5.30
Picea jezoensis 64.2 93.7 1.9 8.7 54.7 28.4 49.3 53.1 3.8 6.3 4.72
Rutaceae Phellodendron amurense 65.4 93.0 7.8 4.3 53.2 27.8 57.0 62.2 5.2 7.0 5.11
Salicaceae Salix hultenii 63.6 91.6 2.0 3.0 59.1 27.5 39.9  45.0 5.1 8.2 4.51
Saxifragaceae Hydrangea paniculata 51.1 89.4 5.5 7.4 55.8 20.7 52.8 53.5 0.7 10.7 5.12
Taxaceae Taxus cuspidata 60.0 93.9 6.6 3.0 52.9 31.4 53.6 53.6 0.0 6.1 4.66
Tiliaceae Tilia japonica 25.8 95.0 4.3 5.1 50.8 34.7 56.7 67.9 11.2 5.0 4.67
Ulmaceae Ubmus  davidiana var. 44 ¢ 90.7 7.2 2.4 38.4 9.7 55.6  63.9 8.3 9.3 4.35
Japonica
Ulmus laciniata 43.8 90.1 6.6 2.6 46.0 34.8 55.0 67.1 12.1 9.9 4.42
Means 47.9 93.0 4.8 6.1 49.5 32.7 54.5 60.5 5.9 7.0 4.88
Standard deviation +13.7 +2.2 +2.2 +4.4 7.2 +7.5 +6.4 £8.2 +4.5 +2.3 +0.37
U Fresh matter 9%
Table 4 Chemical composition of twigs
D i Ci G
Family Species v Organic Crud‘e Crude NFE }'ude ADF NDF  Hemicellulose Crude Y088
matter? matter protein fat. fiber ash energy
Dry matter % Mcal/DMkg
Aceraceae Acer mono 45.8 96.0 6.8 2.8 48.1 38.3 64.6 73.2 8.6 4.1 4.87
Betulaceae Alnus hirsuta 43.4 96.4 10.5 6.3 49.0 30.6 51.4 63.6 12.2 3.6 5.14
Betula platsphylle var. g, , 97.6 9.3 46 478 3.9 5.0 70.6 13.6 2.3 4.98
Japonica
Caprifoliaceae  Sambucus racemosa 35.4 95.5 17.4 5.4 44.2 28.5 48.7 56.8 8.1 4.5 5.05
i ;
Fagaceae Quercus mongolica var. g 5 9.1 72 19 521 34.9 5.0 65.9 10.9 4.0 4.73
grosseserrala
. dshuri
Oleaceae Fraginus  mandshurica 55 | 9.5 6.4 15 56.3 32.3 9.0 60.1 1.1 3.5 4.78
var. japonica
Syringa reticulata 52.0 97.6 7.6 2.9 52.8 34.3 53.1 67.4 14.3 2.4 5.01
Pinaceae Abies sachalinensis 45.6 96.5 8.9 10.2 54.0 23.4 34.4 40.7 6.3 3.6 5.45
Picea jezoensis 47.2 95.8 10.4 6.8 48.7 29.9 42.4 53.5 11.1 4.2 5.26
Rosaceae Prunus ssiori 52.8 96.3 10.3 1.0 56.0 29.0 56.4 66.5 10.1 3.8 4.85
Salicaceae Salix sp. 42.8 95.5 11.0 2.6 53.5 28.4 51.6 57.1 5.5 4.6 4.88
Saxifragaceae Hydrangea paniculata 45.3 96.2 6.4 2.8 48.8 38.2 56.8 67.9 11.1 3.8 4.79
Taxaceae Taxus cuspidata 33.1 96.4 10.7 5.3 56.9 23.5 39.7 41.8 2.1 3.7 5.25
Tiliaceae Tilia japonica 41.1 92.8 8.9 3.5 50.3 30.1 53.0  62.7 9.7 7.2 4.66
Ulmaceae Ulmus laciniata 47.2 93.5 9.0 2.2 56.0 26.3 53.2  63.7 10.5 6.5 4.77
Means 46.1 95.9 9.4 4.0 51.6 30.9 51.1 60.8 9.7 4.1 4.96
Standard deviation +6.4 +1.3 +2.7 +2.5 =+3.8 +4.7 +7.6 9.5 *3.2 *1.3 +0.23

U Fresh matter 9%

F=213 52.3~55.5%, 41 ZX AT &L T AN
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BT 2720 ET 2EBHARD—DOTLH L, HHE
AN, FEROR D RKILY, EHEB & CCERIEL
DEICEL(BEL, REOBOTEYH L (KRS
NEZEHIHLENTW2 (HERES, 1985), HEIELLIER
DKEE, 7F (Fagus crenata) I XFF Dk 9
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EPDOBREIC RN THEERI LN EFZ LLdH, M
EREERRRLEr -2, L L, BRI hH
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—%, EERBICERTH Y U AL, EE LR

Table 5 in vitro dry matter digestibility of withered leaves, barks and twigs

Family Species

in vitro dry matter digestibility(%)

Withered leaves

Aceraceae Acer mono 58.0
Betulaceae Alnus hivsuta 41.1
Betula platyphylla var. japonica 64.3

Fagaceae Quercus mongolica var. grosseserrata 58.8
Tiliaceae Tilia japonica 49.3
Ulmaceae Ulmus laciniata 69.4
— Needle-leaved tree* 48.5
Means 55.6
Standard deviation +9.9

Barks

Aceraceae Acer mono 27.5
Betulaceae Alnus hivsuta 52.3
Betula platyphylla var. japonica 29.7

Fagaceae Quercus mongolica var. grosseserrata 45.2
Oleaceae Fraxinus mandshurica var. japonica 40.4
Pinaceae Abies sachalinensis : 55.5
Picea jezoensis 54.0

Rutaceae Phellodendron amurense 40.0
Salicaceae Salix hultenii 63.2
Saxifragaceae Hydrangea paniculata 47.9
Taxaceae Taxus cuspidata 52.3
Tiliaceae Tilia japonica 46.9
Ulmaceae Ulmus davidiana var. japonica 39.5
Ulmus laciniata 44.2

Means 45.6
Standard deviation +9.8

Twigs

Aceraceae Acer mono 35.0
Betulaceae Alnus hivsuta 45.6
Betula platyphylla var. japonica 39.9

Caprifoliaceae Sambucus racemosa 50.6
Fagaceae Quercus mongolica var. grosseserrata 44.5
Oleaceae Fraxinus mandshurica var. japonica 49.0
Syringa reticulata 42.2

Pinaceae Abies sachalinensts 65.5
Picea jezoensis 52.7

Rosaceae Prunus ssiovi 47.6
Salicaceae Salix sp. 51.9
Saxifragaceae Hydrvangea paniculata 47.2
Taxaceae Taxus cuspidata 63.4
Tiliaceae Tilia japonica 41.1
Ulmaceae Ulmus laciniata 40.2
Means 47.8
Standard deviation +8.4

*Taxus cuspidata . Abies sachalinensis . Picea jezoensis=3 .51 2.
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BRIz,
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A WY EID EFRIAEbIC BT 2EWRHN L D
EBIL Tz (FEE S, 1999). AHMERZE RO F
FRBREITHSLTD, 1ZEAEHEEINEW, &
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