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Summary

Lespedeza species have been widely used not only as plant resources for bark, leaves and honey, but
also as erosion control materials.

This study was carried out to investigate the structural and wood fiber characteristics in order to obt-
ain basic information for the utilization of the wood.

The wood structure was investigated for 10 selected species and the wood fiber, for the 5 selected
species among Lespedeza species distributed all over the country. The following results were obtained.

In the cross section, campylotropis showed ray diffuse porous wood, L. bicolor, L. cyrtobotrya, L.
thunbergii var. intermedia, diffuse porous wood, and L. tomentella, L. angustifolioides, L. maritima, L.
robusta, L. patentibicolor, ring porous wood.

The maximum diameter of a single vessel ranged 66-123 u in all species. Campylotropis showed the
most number of vessels, L. engustifolioides, the least.

The number of ray per mm ranged 7-22, Campylotropis showed the most number of rays, L. angusti-
folioides, the least.

In the radial section the average length of vessel ranged 121-250 u in all species. L. thunbergii var.
intermedia showed the longest vessel, L, tomentella, the shortest.

n tangential section the average width of the uniseriate ray ranged 9.2-14.7 u, that of the multiseriate
ray, 19.2-42,1 u. The average height of the uniseriate ray ranged 143.0-1162.0 u. The width of fiber ranged
10.12-13.61 u, L. maximowiczii showed the narrowest fiber, L. thunbergii var. intermedia, the widest, the
thickness of fiber wall ranged 2.93-3.71u in the five species. L. maximowiczii showed the most thin fiber
wall, L. thunbergii var. intermedia, the thickest,

L. eyrtobotrya showed the difference in the size of fiber between the shade and the sunny sites but
L. maximowiczii showed no difference. There was significant difference in fiber length, fiber width and
wall thickness between L. cyrtobotrya and L. maximowiczii,
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Table 1. Date and locality of the sample collection for wood analysis.
!
Serial no. Korean name Species name Locality Co(}il:tc;:ion
1 # 2] L. bicolor Chungju 84. 8
2 " L. bicolor Suwon 84,10
3 ” .. bicolor Chilbo 84,10
4 # A2 L erytobotrya Hongneung 84. 8
5 " L. crytobotrya Yungwol 84. 8
6 " L. crytobotrya Suwon 84. 9
7 2 5 s 23 L maximowiczii Hongneung 84. 10
8 " L. maximowiczii Suon 84.11
9 " L. maximowiczii Chilbo 84, 9
10 Bt @ A el L maritima Hongneung 85. 3
11 " L. maritima Suwon 84,11
12 ” L. maritima ‘ Haenam 84.10
13 a2 F A8 Loxrobusta Suwon 84. 3
14 " L. X robusta Hongneung 85. 4
15 o L. x robusta Anmyun-do 84.11
16 = M 2] L. thunbergii var. intermedia Mt. Bukhan. 84. 8
17 " L. thunbergii var. intermedia Seogui 83.11
18 " L. thunbergii var. intermedia Hongneung 84.10
19 A= @ L x patentibicolor Chilbo 85. 3
20 " L. x patentibicolor Byunsan 84.11
21 " L. x patentibicolor Anmyun-do 84.10
22 4 x5 A2 L xtomentella Mt. Jiri 83.10
23 " L. x tomentella Daebu-do 84. 9
24 ” L. x tomentella ‘Wando 84.10
25 % A 2| L. angustifolioides Hongneung 84, 8
26 Y L. angustifolioides Danyang 83. 9
27 ” L. angustifolioides Suwon 85. 3
28 ES A2l Camphylotropis macrocarpa Suwon 83.11
29 " Camphy lotropis macrocarpa Hongneung 84. 9
30 " Camphyiotropis macrocarpa Sungju 84. 10
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Table 2. Date and locality of the sample collection for wood fiber analysis

L L. picolor

1I. L. maximowiczii

L. L. thunbergii var. intermedia

2. Mt. Mukap 1 839 a. Mt. Bukhan 83.10 a. Chilbo 83.11
b. Mt. Mukap 2 83.9 b. Suwon 83.11 b. Suwon 83.
. Mt. Mukap 3 84.9 c¢. Haenam 84.10 c. Taean 84.10
d. Taean 84.10 d. Wan-do 84.10 d. Haenam 84.10
e. Chilbo e. Hongneung 83.11 e. Hongneung 84.11
f. Chunju 84.9 f. Gwangneung: 84.10 f. Beuphocheun (Jae ju) 84.11
g Suwon V. Campylotropis g. Jungmoon (Jaeju) 84.11
h. Daebu-do 84.11 macrocarpa
a. Suwon 84.10

IV. L. cyrtobotrya L. cyrtobotrya L. maximowiczii

Sunny Shade Sunny
a. Anmyun-do 83.10 a. 1 a. I a. 1
b. Wan<o 84.10 b, I b. I b. II
c. Chungju 83.9 c. I c. I c. 1I
d. Hongneung 83.11 d. IV d. IV d. 1v
e. Chungup 84.10 e. V e. V e. V
f. Suwon 83.10

Fig. 1. The height of tested sample.
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Table 3. Analysis of wood structure
Nection Cross section
\ maximum
item Distribution Distributional diameter of v:;;;) ;er ::: ;:r :';?sekl wall
of vessel pattern of vessel single vessel mm? mm ickness(u)
Scientific name w
L. bicolor Halfring & diffuse 2-3 vessel aggregated 96 41 (58--29/ 9(12-8f 2558
purous diffuse porous mm2) mm)
L. cyrtobotrya Halfring & diffuse 1-2 vessel scatted 113 42(72-27)y 11 (14-7) 22-44
porous diffuse porous
L. maximowiczii Ring and Halfring Single or aggregated 103 37 (43-33) 8 (10-6) 2.2-44
porous vessel irregular ring
porous
L. thunbergii var. Diffuse porous 2-3 vessel aggregated 116 43 (53-31) 8(10--6) 1.5 - 4.4
intermedia or single vessel scatted
diffuse ring porous
L. tomentella Ring porous 2-3 vessel aggregated 90 39 (46-32) 9{11-7 2.2-37
or single vessel diffuse
porous
L. angustifolioides  Ring porous irregular ring porous 87 36 (44--28) 7(12-5) 2.2 -37
L. maritima Halfring porous 2-3 vessel aggregated 66 38 (45-38) 9(13-4) 2.2 -4.4
irregular ting porous
L. robusta Halfring porous 2-3 vessel aggregated 99 44 (57-31)  10(13-7) 1.5 - 5.8
or single vessel ir-
regular half ring porous
L. patentibicolor ring porous aggregated ring porous 123 40 (51-29)y 12(15-9) 1.5 - 5.8
Compylotropis Radial porous Single or 2-3 vessel 66 86 (116-56) 22(26-18) 23 -5.8
campylotropis aggregated radial porous
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Radial section Tangential section Wood fiber
maximum width of ray height of ray
Length of vessel dia. of T T T T ‘zhickness width length
w single vessel uniseriate multiseriate | uniseriate multiseriate W (w0 W
W W w (W w
132 106 11.0 19.2 544.0 634.5 4.1 11.3 0.58
62-201 5.5-16.5 14,6--23.8 73-1015 1871082 | 1.5-6.6 5.8-16.8
187 127 10.9 329 213.5 1162.0 5.9 7.3 0.63
157-216 7.3-14.6 18.3-47.6 53-374 3072017 | 2.2-95 3.65-10.9 .
127 106 10.9 35.7 166.5 854.5 26 9.5 0.66
87-167 7.3--14.6 12.8-58.6 40293 240-1469 | 1.5-3.7 5.8-13.1
205 120 10.1 384 300.0 401.0 2.6 7.7 0.53
117-293 5.6--14.6 14.6-62.2 [106-494 174-628 1.5-3.7 4.4--10.9 '
121 100 14.7 421 333.5 654.0 3.3 7.3 0.58
88-154 7.3-22.0 16.5-67.7 93-574 240-1068 | 2.2-44 44-10.2
148 87 9.2 329 166.5 707.5 3.3 11.7 0.67
102194 3.7-14,6 14.6-51.2 | 66-267 280~-1135 {2244 7.3--16.1 ’
126 53 9.2 23.8 200.0 734.0 3.0 9.5 0.58
76176 5.5-12.8 18.3-29.3 93-307 4001068 | 22-37 6.6-124 ’
139 113 13.7 29.3 253.0 414.0 2.6 8.8 0.60
102-175 5.5-21.9 14.6-44.0 | 66-440 160668 1.5-3.7 5.8-11.7
122 120 9.2 339 143.0 647.5 2.6 8.4 0.62
87-157 3.7-14.6 12.8--54.9 93-193 240-1055 | 1.5-3.7 S5.1-11.7
139 73 10.1 30.2 381.0 500.5 2.2 10.6 0.55
§9-219 7.3-12.8 16.5-43.9 1107655 293-708 1.5-29 6.6-14.6
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Table 4. Dimension of fiber of L. crytobotrya

(A) sunny site (Mt. Buk han) (B) shade site (Mt. Buk han) (C) locality

An- Wan- chung- hong- chung- Su-

Site 1 2 3 4 5 Mem|l 2 3 4 5 Mean "‘i‘in' do  ju neung up won AR

L(mm) 0.47 046 050 0.56 0.51 050[0.34 048 054 051 056 049] 0.39 0.39 0.40 0.43 0.37 0.54 0.42
W) 11.17 10.94 10.64 11.26 10.65 10.93(9.55 10.83 11.59 11.38 11.69 11.01 |12.59 12.31 12.43 12.14 3.50 11.64 9.50
W.T) 318 3.67 3.52 3.50 220 3.21{2.79 258 3.56 2.40 372 3.21] 3.49 3.66 3,39 3.39 2,98 3.71 3.44

Table 5. ANOVA table of fiber of L. crytobotrya

sunny

df S8 ms f
C
ouree SWT. S. Ww. T. S. w. T. L. w. T.
Between 4 0.0086 1817 4000 0.00214 04543 0999 0.29 048 8.69
Within 24 0.1751 22920 2.760 0.00729 09551 0.115
Total 28 0.1837 24740 6.760
shade

df ss ms f
Source LWI L. w. T, L. w. T. L. W. T
Between 4 0.0816 11.63 2.008 0.02042 2908 0.502 2.66 7.33  4.25*
Within 19 0.1459 7.53 2.243 0.00767 0.396 0.118

Total 23 0.2275 19.16 4.252
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Fig. 3. Photographs of light microscop of Lespedeza species wood 3 section
C: cross section T: tangential section R: radial section
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Table 5-1. Two-way MANOVA table of L. sl v fifrel whed ErF glout i 71011 =
cyrtobotrya fiber (I, 11, 1II, 1V, V, e AN (1% K)o T q?fw

site of single tree. sunny, shade site)

. Degree
Source of Matrix of sum of squares and fy
variation O Lree-
cross products (8.8.P.) d
(8.V.) om
(D.F)
Factor 1 0.0013  -0.0085 -0.0125
(shade, 0.0551 0.0814 1
sunny) 0.1204
Factor 2 0.0160 0.0918 0.0713
(locality) 0.6544 0.2952 4
0.4975
0.0096 0.1163 0.0240
Residual 1.7389 0.8209 4
1 1.0746
Total 0.0269 0.1996 0.0827
(corrected) 2.4483 1.1974 9
1.6925
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Table 6. Measurement of fibers in L. Erct‘ahalcffgo) R (E ) & 79 BEE iest &
wiczil ‘hil bo . B
f fERlol = =, B, BUE EF ROl UE
Factor 1 2 3 4 Mean ol 7 = 2t
L 060 059 060 047 057 Lol #5REA el o] #iatel =7+ Bl
w 1066 10.73 11.65 991 10.74 o] -FREA, BEBERIO) 2RV Q1 2EAlls &
W.T. 400 379 406 355 385
Table 6-1. ANOVA table of fiber of L. maximowiczii
SouTCe df $s ms f
LWT. L W. T. W. T. L. W, T.
Between 3 0.04228 4686 0.5628 0.0141 1.562 0.1876 4.291* 245915 12908
Within 12 0.03941 7.623 1.745 0.00328 0.635 0.1454
Total 15 0.08169 1231 2307
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Table 7. Two-way MANOVA table of fiber
(LW.T.) of L cyrtobotrya and L.

Table 9. MANOVA table of fiber length, width,
wall thickness of Lespedeza spp. (be-

maximowiczii tween spp., locality)
S.V. S.S.P. D.F. S.V. S.SP. D.F.
Factor 1 0.0070 -0.0461 0.0654 Factor 1 0.380 -0.8996 ‘0.2075
(species) 0.3000 -0.4259 1 {species) 30.0273 6.5551 3
0.6039 1.4640
Factor 2 0.005G 0.0458 0.0199 Factor 2 0.0129 0.0652 0.0261
(site) 0.5635 0.2481 3 (locality) 2.0539 0.6456 5
0.1226 0.3945
Residual 0.0159 0.0684 0.0549 0.0651 0.2921 0.1449
0.8810 0.2202 3 Residual 143628 2.6238 15
0.1958 0.9933
Total 0.0279 0.0681 0.1402 Total 0.1158 -0.4721 -0.0583
1.7445 00424 7 (corrected) 46.4664 9.8325 23
0.9223 2.8562

Table 8. Dimension of fiber of Lespedeza collected from different places in Korea

(1) Lespedeza bicolor TURCZ,

(2) Lespedeza maimowiczii SCHNEID.

Mt. Mt. Mt Tae Chil Chung Su’ Dae Mt. Su Hae Wan Hong
Mugap Mugap Mugap An Bo Ju Won Do Buk Won Nam Do Neung
1 2 3 Han
L 0.55 0.44 043 0.45 046 0,34 0.45 0.40 0.52 0.45 043 057 054
w 12,52 13.17 13.13 11.38 11,48 11.91 13.36 11.21 873 11.04 9.02 10.17 11.65
w.T 3.79 374 3.90 3.32 372 312 397 3.17 3.09 3,27 214 313 304
(3) Lespedeza thunbergii var. intermedia. T. Lee (4) Campylotropis macrocarpa
Chil Su Tae Hae Hong Bup Chung Su
Bo Won An Nam: Neung Ho Moon Won

L 0.45 0.45 0.39 0.41 0.33 0.42 0.37 L 0.487 L : Length
W 12.78 13.00 11.43 13.57 11.83 12,91 13.08 w 13.613 W Width
w.T 3.95 3.85 3.26 3.91 3.79 3.48 370 W.T 3.094 W.T : Wall thickness
e TR 2E7 AR B, BEE 7} Table 10. Dimension of fiber of 5 Lespedeza
ok zeja, FEdelst mEse|e] MM B spp.
£ MR, W% 2719 ERE RE Ao 3 3 W, W
ERE R T CESSERERE O TIOE T Specitific name oy () (w)
:IY-‘E‘I;} O} ‘H é!’ T%ﬁﬁlgﬁﬁg— o ]‘] ﬁ%&/] —:1'7] f’” Jt bicolor 0.44 1227 3.59
B A el f) IO S]] B cyrtobotrya 0.42 1075 3.44
7 dtke Ae 4ok maximowiczii 0.50 10.12 293

Tl AEEROlA Mul, A, 2EN thunbergii 0.40 16.34 3.71

' ] . e it e = 1 1 3.09
o, w4, BAF R R HES campylotropls 048 136
el WEfE & 8% eH 1 HEele] SlEvhE HEn s fEA

of FeAA & BER, =l shERe) ML g ogol 9 4EES) EEEY #1409
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1= pfEo] 36~861F Alolof |
o I Y Y AT ol B fre 7
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