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Table 1. Stem height and diameters at soil surface and at 1 m above soil surface of two kenaf varieties planted

on differene dates at Experiment .

) Planting Planting Flowering . Stem diameter(mm)
Variety . Stem height

date density date Om m

(Plants/10a) —cm— mm
Chongdojong May 9 3,000 319 334 246
5,000 325 330 238
7,000 320 319 228
9,000 322 303 21.0
11,000 316 26.2 18.2
Average No flower 320 31.0 221
Namkyongjong May 9 3,000 319 289 20.2
5,000 309 285 20.3
7,000 292 27.5 19.7
9,000 293 260 19.9
11,000 299 25.2 18.8
Average Sept. 20 299 27.2 19.8
Namkyongjong June 1 7,000 284 27.2 18.2
9,000 255 214 14.3
11,000 251 209 14.0
13,000 264 20.2 139
15,000 243 19.3 127
Average Sept. 28 259 21.8 14.6
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Fig. 1. Effect of planting date and plant density on k-

enaf stem yield.

Table 2. Effect of planting methods on stem height and stem diameter of two kenaf varieties at Experiment II.

) Planting Stem Stem diameter(mm)
Variety )
method height Om m 2m
—cm— mm
Chongdo- Direct seeding 367 205 16.3 124
jong Transplanting 358 216 157 1.2
Average 363 21.1 16.0 11.8
Namkyong- Direct seeding 322 231 171 136
jong Transplanting 356 184 154 1.1
Average 339 20.8 16.3 124
Average Direct seedjng 345 218 16.7 130
Transpalnting 357 20.0 15.6 11.2
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Table 3. Fresh and dry weights of the main stem and fresh and dry yield of two kenaf varieties af Experiment [.

Planting Planting Fresh weight Dry weight Yield

Variety

date  density Stem Leaf Total Stem Leaf Total Stem Leaf Total
g/plant kg/10a

Chongdo- May 9 3,000 1,045 725 1,770 314 188 502 1,134 679 1,813
jong 5,000 967 606 1,573 290 157 447 1,548 658 2,206
7,000 868 525 1,393 261 136 397 1,733 584 2,317

9,000 704 216 920 212 56 268 1,778 923 2,701

11,000 660 154 814 148 40 188 2,445 492 2,937

Namkyong- May 9 3,000 767 996 1,763 272 302 574 754 839 1,593
jong 5,000 676 564 1,190 240 156 396 1,290 693 1,983
7,000 665 361 1,026 236 109 345 1,506 593 2,099

9,000 567 298 865 201 90 291 1,422 634 2,056

11,000 478 194 672 169 59 228 1,917 613 2,530

Namkyong- June 1 7,000 513 571 1,084 94 144 238 652 1,337 1,989
jong 9,000 454 275 729 83 70 153 800 702 1,502
11,000 403 208 613 74 54 128 801 664 1,465

13,000 313 161 474 58 41 99 756 850 1,606

15,000 245 74 319 45 19 64 660 556 1,216

Table 4. Fresh and dry weights of the main stem and fresh and dry yield of two kenaf varieties at Experiment [I.

. Planting Fresh weight Dry weight Yield
Variety
method Stem Leaf Total Stem Leaf Total Stem Leaf Total

g/plant kg/10a
Chongdo- Direct seeding 355 68 423 73 9 82 1,438 219 1,657
jong Transplanting 340 23 363 81 7 90 1,220 105 1,325
Namkyong- Direct seeding 281 1 292 69 6 75 1,037 85 1,122
jong Transplanting 291 58 349 87 32 119 1,302 475 1,777
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Table 5. Effects of planting density and planting date on growth characteristics and fresh and dry yield of Indian

mallow.
Planting Planting Stem Stem diameter No. of Weight/plant Yield(kg/10a)
date density height Oe m branches  Fresh Dry Fresh Dry
May 9 3,000 280 259 16.9 18.7 196 96 852 348
5,000 254 221 16.2 15.6 166 82 1,135 471
7,000 237 218 15.4 15.9 150 69 1,206 493
9,000 264 245 16.5 157 135 55 1,346 549
11,000 249 18.6 12.8 11.4 132 47 1,439 587
June 1 3,000 186 14.5 10.1 153 200 82 216 88
5,000 188 14.6 9.8 15.8 146 60 350 143
7,000 183 12.6 9.5 129 96 39 362 148
9,000 186 12.0 7.2 127 78 32 458 160
11,000 184 11.3 6.8 10.6 40 16 525 215
Table 6. Correlation coefficients among fresh and dry weights and yield in kenaf.
Fresh plant Dry plant Yield
Stem Leaf Total Stem Leaf Total Stem Leaf Total
Planting
density -0.508 -0.850 -0.744 -0.418 -0.805 -0.648 0.747 -0.481 0.325
Fresh plant
stem 0.701 0.914 0.932 0.659 0.877 0.404 -0.964 0.413
leaf 0.930 0.704 0.991 0.903 -0.206 0.293 -0.107
total 0.877 0.903 0.963 0.088 0.120 0.150
Dry plant
stem 0.700 0.937 0.411 -0.179 0.385
leaf 0.905 -0.201 0.256 -0.117
total 0.147 0.018 0.172
Yield
stem -0.462 0.927
leaf -0.094
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Fig. 2. Effect of planting date and plant density on in-

dian mallow stem yield.
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Table 1. Anatomical properties of Kenaf and Indian

mallow
Species Kenaf Indian mallow

Fiber length Range 1.19~4.05 1.40~4.31

(mm) Average 2.20 2.35
Fiber width Range 13.8~19.5 9.2~26.4

(zem) Average 17.2 18.3
Lumen width|  Range 4.3~10.1 40~115

(¢m) Average 7.0 7.7
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Table 2. Chemical properties of Kenaf and Indian

mallow

Chemical components Kenaf Indian mallow
Extractives, %

Cold Water 107 9.6

Hot Water 139 12.4

1 % NaOH 30.0 26.7

Organic

Solvent 2.33 210

Ash, % 359 484
Lignin, % 10.14 13.8
Pentosan, % 15.7 171
Holocellulose, % 79.4 788
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Table 3. Pulping characteristics of bast part of Kenaf
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Pulping Temp. Time Yield Kappa Delignification
method () (min) (%) No. (%)
Alkali 150 60 48.6 116 95.8
Alkali-H202 150 60 49.7 10.5 96.7
Sulfomethylated 150 90 57.1 11.8 943

170 60 56.2 127 933
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Table 4. Pulping characteristics of bast part of Indian mallow

Pulping Temp. Time Yield Kappa Delignification

method () (min) (%) No. (%)

Alkali 150 60 477 10.8 96.6

Alkali-H20: 150 60 488 115 95.5

Sulfomethylated 150 90 56.7 128 93.5

170 60 55.4 121 947
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Table 5. Pulping characteristics of whole stem part of Kenaf

Pulping Temp. Time Yield Kappa Delignification
method () (min) (%) No. (%)
Alkali 170 60 44.6 15.5 94.6
Alkali-H20:2 170 60 46.8 15.2 94.7
Sulfomethylated 170 180 51.3 133 95.5

180 240 358 9.9 97.0

Table 6. Pulping characteristics of whole stem part of Indian mallow

Pulping Temp. Time Yield Kappa Delignification
method () (min) (%) No. (%)
Alkali 170 60 428 14.5 93.8
Alkali-H202 170 60 45.1 14.8 93.5
Sulfomethylated 170 180 50.5 134 94.8
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Table 7. Physical and mechanical properties of fiber pulps of Kenaf

Alkali Alkali-H20: Sulfomethylated
Freeness(SR) 29 26 24
Grammage (g/m? 35.8 36.4 357
Density (g/cm?) 0.22 0.21 0.21
Formation (NUI) 115.3 108.8 1014
Brightness (%) 290 37.0 64.1
Burst Index 218 244 2.59
kPa + m?/g)
Tear Index 7.81 8.01 8.21
(mN - m%/g)
Breaking Length 174 2.96 3.03
(k)
MIT Folding 64 69 94
Endurance(time)
Table 8. Physical and mechanical properties of fiber pulps of Indian mallow
Alkali Alkali-H202 Sulfomethylated
Freeness (SR) 30 28 24
Crammage (g/m?) 341 35.0 35.2
Density (g/cm?) 021 0.21 0.21
Formation (NUI) 116.9 112.8 107.6
Brightness (%) 280 36.0 639
Burst Index 2.10 2.36 248
kPa - m?/g)
Tear Index 7.60 791 8.04
(mN - m%/g)
Breaking Length 170 2.88 2.83
(km)
MIT Folding 83 87 103

Endurancel(time)
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Table 9. Physical and mechanical properties of various commercial Hanijis

Hanji Name Goryeoji Youseoniji Jookji Changhoji(H*  Changhoji (M**

Grammage (g/m?) 228 287 258 332 67.2

Density (g/cm?) 0.38 0.38 0.38 0.26 0.56

Formation (NUI) 60.5 79.1 63.8 101.0 46.0

Brightness (%) 79.3 78.8 48.1 67.3 96.5

Burst Index 0.60 0.90 1.29 3.30 437
(kPa * m?/g)

Tear Index 0.75 1.82 221 4.63 257
(mN - m%/g)

Breaking Length 155 223 2.89 715 10.23
(km)

MIT Foldi,ng_ 0 6 19 1934 3262

Endurance (time)

*H):hand made *M):machine made
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Table 10. Physical and mechanical properties of whole stem pulps of Kenaf

Alkali Alkali-H20: Sulfomethylated
Freeness ("SR) 44 43 70
Grammage (g/m?) 315 324 355
Density (g/cm?) 0.25 0.24 0.37
Formation (NUI) 87.4 55.6 436
Brightness (%) 351 35.0 60.2
Burst Index 1.51 1.69 271
(kPa + m?/g)
Tear Index 1.56 178 2.66
(mN - m%g)
Breaking Length 2.59 329 6.07
(km)
MIT Folding 16 20 .22

Endurance(time)
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Table 11. Physical and mechanical properties of whole stem pulps of Indian mallow

Alkali Alkali-H202 Sulfomethylated
Freeness ("SR) 43 43 69
Grammage (g/m?) 32.0 325 35.5
Density (g/cm?) 0.24 0.24 0.36
Formation (NUI) 815 56.4 40.1
Brightness (%) 344 346 59.5
Burst Index 1.49 1.59 2.65
(kPa - m?/g)
Tear Index 147 175 2.59
(mN - m%/g)
Breaking Length 248 293 5.89
(km)
MIT Folding 22 21 175

Endurance(time)
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