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Water purification ability and growth characteristics of the tropical wood-base herb kenaf

B BE* R Fxx
Toru AOI*, Manabu SUZUKI**

Abstract; Kenaf is a ligneous and annual tropical plant with the quick growth, and as the trunk is
wood-base, the utility form is considered almost equal to the wood. Kenaf can grow actively
either hydroponically or in soils. As the kenaf grows in the vertical direction, yield point per unit
area is high. The hydroponic culture was carried out using the water from a farm pond which was
polluted with household drainage. The removal characteristics of the nutrient salt and growth
density were measured. As the density was able to be set from low to high easily in the
hydroponic culture, the growth density in the place of the closely planted reached from 70 to
100t/ha. The nitrogen removal ratio per unit area was 0.56g/m?/D in the average at summer, this
value was higher than that of the general wetland system.

Next the open-field culture of the kenaf was carried out in various places, and the yield
point per area was measured. At the same time , nutrient salts and EC, VS, etc.in the soil of the
growth place were analyzed, and the relation between the yield and such indexes were examined.

Keywords; kenaf, Hibiscus cannabinus.L, hydroponic, nutrient removal, wetland, yield point,
openfield culture
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Table1 Progress and content list of kenaf experiment by this laboratory
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e = ek Table2 Outline of Kenaf hydroculture basins and artificial wetland
BiEH5NS & No. Basin name LmXWm gradient S(m2) V(m3) D.T(min)
I ziro sk 1 Hydroculture basin1l  7.2mLX4mW  26% 28.8 1.44 40
BOENTH 2 Hydroculture basin2  9mLX4mW 12%0 36 1.8 50
b, KEETED 3 Artificial Wetland 29.5mL X 1.7(1.3) 52.5 5.83 80
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Fig.2 A trend of each nutrient inhydroculture basin2

Table3 A trend of nutrient salts on the kenaf hydroculture system

No. Sample Tw DO pH EC Cl- |NH4-N NO2-N Nox-N InorgN TN PO4-P T-P

C mg/l mS/m  mgl mg/l mg/l mg/l mgl  mgl mg/ mg/l
1 Pond water 246 7.14 722 1972 13] 0057 0.08 1639 1.6% 2034 0115 0.1
A Kenafl Eff. 247 4.61 704 1994 23] 0074 0071 1.546 162 1932 0109 0.11
B Kenaf2 Eff. 25 384 707 1982 14] 0.032  0.056 1.493 1.525 1754  0.096 0.09
C Kenaf3 Eff. 252 214 699 1984 13] 0032 0052 1471 1503 2686 0.1 0.10
D Kenaf4. Eff. 254 211 693 19.67 131 0009 0027 136 1369 1694 0.082 0.10
E Kenaf5 Eff. 255 143 6.94 194 13f 0006 0018 1.292 1.298 155 0071 0.07
Removal rate 89% 78% 21% 23% 24% 38% 38%

*Sampling date: 10 Sep.2000, InorgN=NH4-N+Nox-N(=NO2-N+NO3-N), Detention time: 50min from 1 to E
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Open Field e, Y droculture
Folinge 11-5% ) Raots 7,3;;;3 (jj\'ﬂi e 17 5' Roots 7.6%)

Open field (Dry weight (g)) Hydroculture(Dry weight(g))
parts 1 2 average | ratio( %) parts 3 4 average | ratio( %)
Core 346.8 3250 3359 493 Core 186.6 1775 182.1 51.0
Branch 183.0 254.7 2189 321 Branch 86.1 840 85.1 23.8
Foliage 46.1 108.4 713 113 Foliage 83 1167 62.5 17.5
Roots 44.9 55.1 50.0 73 Roots 32.7 214 27.1 7.6
Total 575.9 688.1 632.0 100.0 Total 3137 399.6 356.7 100.0

The harvest time was December from November.By digging the roots up, weight was measured.
Fig.5 A weight distribution of each organ of the kenaf grown under each condition



Table4 Nutrient removal efficiency on the kenaf hydroculture basin2 on 2000

RUN Date Time Weather Surfaceload] AT-N  AT-P Removed Removal Efficiency
(m+d1) | mg) (mgl) | NgD) PeD) [N@m2:D) Pgm?2 :D)

1 7.4 9:05 fine 1.6 0.487 0.024 140  0.69 0.779 0.038
2 7.10 15:35 fine 1.6 0.21 0.041 6.1 1.18 0.336 0.066
3 7.19 16:55 fair 1.6 0.428 0.069 12.3 1.99 0.685 0.11
4 84 9:28 fine 1.6 0.224  0.03 6.5 0.86 0.358 0.048
5 8.14 10:25 fine 1.6 0.388 0.034 11.2 0.98 0.621 0.054
6 910 17:02 fair 1.21 0.484 0.024 10.6 0.61 0.59 0.034

Average 0.370 0.038 10.1 1.05 0.562 0.058
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Table5 Kenaf yields on the hydroculture basin2 on 1999

= ~ Sampling Place L*W Density Yield Spedific Yield
T-INHEESDAUORKRE unt m roots/m2 Dt Dt/ha

BFER-UBZEFL, Tabled  Kenaf Sectionl 20x1.77 212 0.027 754
2D RE7 U, Fig.2lz5%  Kenaf Section2 20x1.74 259  0.032 92.0
U smeRtonsyoy  Settems ppanm e

- enat »ection R . K R .
N > R

i B R R %y&% UTHERR Kenaf SectionS 20x1.78 205 0.026 729
BERHL., WRE D OMCR oo rHydro-all 20%8.78 237 0148 845

Bl 200068EFD 7K
Py ROBREHRIIT-NTO.
562¢/m?« B, T-PT0.058g/
mZ - B&irolz, BB LED

*The kenaf stock was cultivated consciously high density.

Table6 Kenaf yields on soil(Gunma College of Tech.
&Hayashi farm) on 1999

PRI L TRETNT Sampling Place L*wW Density Yield Specdific Yield
WAHRIER, REHTT-NO. unit m  roots/m2 Dt Di/ha

07~1.19¢gN/m? » H. T-P0.01  "East bank of the pond 25%17 1.1 0012 280
~0.15gP/m? - H, BBEHRTT- South bank of the pond 2.7%2.0 115 0016 303
N0.27~2.2gN/m?2 + B, T-P0.  West bank of the pond 23x30 109 0.010 145
09-0.13gP/m? « HT# D20, gve’:hg,e;“"‘l"“ = T 23;0

ayasni arm .

R CLET B &7 7K Haiashi Farm2-1 608 8 1152 240
Ny ROBREHBEABHIEIE  Hayashi Farm2-2 158 4 0144 120
ELUTHAE LD REFI2ET Hayashi Farm3 20x 10 8 0.64 320
Hol, _Hayashi Farmd 28x24 4__ 0.188 2.8
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BAETable?iZR LAY, pH - ECESEEE) - VSEREYEIZOWTIRKEAT, £Am#N) -
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Table7 The relationship between kenaf vield and nutrient salts in each culture ground

No. Sampling Site | Yield(Dt/ha) N(%) P205(%) K20(%) VS(%) EC(mS/m) pH
! Farm Pond Sitel 28.0 0.15 0.25 0.20 5.7 11.25 7.1
2 Farm Pond Site2 30.3 0.15 0.29 0.25 6.3 11.46 7.0
3 Farm Pond Site3 14.5 0.12 0.32 0.27 6.5 12.64 7.1
4  College ground! 14.0 0.28 0.34 0.26 6.6 13.57 6.5
5 College ground?2 3.1 0.07 0.17 0.17 1.8 3.11 6.5
6  College ground3 13.6 0.15 0.23 032 3.8 15.81 7.6
7 College ground4 13.6 0.10 0.27 0.23 5.0 13.05 8.2
8 Hayashi Farm 1-1 490.0 0.65 2.45 0.10 17.5 35.50 59
9 Hayashi Farm 1-2 40.0 0.79 322 0.15 21.1 38.40 5.7
10 Hayashi Farm 2-1 24.0 0.46 0.98 0.07 17.1 24.50 4.8
11 Hayashi Farm 2-2 12.0 0.39 0.78 0.11 15.3 17.50 5.0
12 Hayashi Farm 3-1 32.0 0.42 0.73 0.09 17.7 18.01 5.3
13 Hayashi Farm 3-2 32.0 0.42 1.07 0.07 16.6 17.30 5.3
14 Hayashi Farm 4-1 2.8 0.07 0.24 0.10 7.9 6.57 5.2
15 Hayashi Farm 4-2 2.8 0.02 0.20 0.14 6.0 5.43 5.0

« Farm pond is located in the site of Gunma College of Technology. The surface area is almost 8000m2.
+ Hayashi Farm is located on the southern skirts of Mt. Akagi in Gunma Pref.
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ERDTHLNATCROBICAES 1D 5% Fl Table9 Organic content of each kenaf part(%)

RBARORBHZR T ENTEBAREIEE LT Sample cellulose | hemicellulose| lignin
BoTWwa, FIARME LTI BIF5NBDIT Kenaf Core 50.4 122 114
BHERITH B (b &b ET T T7IZEATIZERL Kenaf Bast 58.9 23] 106
B 1L SARAED , ZRARBOF v v F 7L —XTE [ Willow trunk| 605 85 154
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Table10 The mean value of metal content in each kenaf part from different cultivation (mgkg)

Part n | Cultivation Hg Cd Pb As Cu Zn Fe Mn
Core 7 0.000 | 0.146 | 0.84 | 0.044 3.8 172 13.6 6.1
Bastfiber| 7 0.010 | 0.314 1.27 | 0.002 4.6 28.0 69.5 28.1
Core 5 soil 0.000 | 0.164 | 0.74 | 0.048 4.1 16.2 13.3 5.7
2| water | 0000 | 0.100 | 1.10 | 0.035 2.9 19.6 142 7.2

Bastfiber| 5 soil 0.009 | 0392 | 1.26 | 0.003 5.1 274 66.5 239
2 | water | 0.012 | 0.120 1.30 | 0.000 33 29.5 76.8 38.7
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Table11 The result of the germination experiment of kenaf

fﬂl:;ﬂbi\ harbested on soil in Gunma college of technology
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