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Table 1. The chemical compositions of four group hydroponic solution for vetiver cultivation

Chemicals Treatment
A B C D
mM
KNO; 3 6 12 18
Ca(NOs), - 4H,0 4 4 4 4
NH4H,PO, 1 2 4 6
MgSO, - 7TH,O 1 1 1 1
KCl1 0.05 0.05 0.05 0.05
H;BO; 0.025 0.025 0.025 0.025
MnSO, - H,O 0.002 0.002 0.002 0.002
ZnSOy - THO 0.002 0.002 0.002 0.002
CuS0O, - 5H,0O 0.0005 0.0005 0.0005 0.0005
H;MoOy 0.0005 0.0005 0.0005 0.0005
Fe-EDTA 0.02 0.02 0.02 0.02
mg/L

NO5;-N 154 196 280 360
NH,'-N 14 28 56 86

PO, -P 31 62 124 186
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Table 2. The characters of artificial goat excrement wastewater

Treatment pH COD SS NO;-N NH,-N PO,>-P
mg/L
Concentrated 7.11 2765 252 38.7 140.0 319
wastewater
Diluted

7.24 1071 124 17.7 44.3 10.5
wastewater
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Table 3. The growth, nitrogen and phosphorous contents of vetiver after two weeks of hydroponics

Treatment* Net growth Nitrogen content Phcoosrll)tt:;[us Nitrogen uptake Phg;ﬂlli);us
g fw./pot —— % dry matter g/pot
A 280.2% 1.10° 0.20* 0.72% 0.15*
B 366.8° L11° 0.20° 1.05° 0.19°
C 325.4" 1.29° 0.21° 0.93* 0.18®
D 275.7% 1.30% 0.25% 0.86% 0.18%

* Treatment compositions listed in table 1.
&% ¢ Means with different superscripts in the same column differ significantly (P<0.05).
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Table 4. Nitrate-nitrogen, ammonium-nitrogen and phosphorous content of hydroponic solutions after 0, 7,
and 14 days incubation

Nutrient Incubation Treatment*
days A B C D
mg/L (meantsd)
NO;-N 0 132.245.2 174.445.3 251.616.8 329.1+11.2
119.749.4 157.2+4.7 232.4414.1 304.6£13.8
14 112.6+2.7 150.9£11.6 214.3£10.1 300.5£11.5
NH,'-N 0 13.4£2.2 292428 54.614.0 81.049.1
8.5+0.9 19.6£1.5 48.948.2 72.6£9.1
14 6.6£0.5 15.7+4.4 41.347.5 66.8+5.7
PO, >-P 0 30.1£1.6 59.443.1 118.4+9.0 167.0£10.1
18.3£3.2 42.6%3.6 94.8+11.9 139.646.5
14 11.5£1.1 38.843.5 88.71+7.8 138.4+11.5

* Treatment compositions listed in table 1.
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Fig. 1. The growth of Eichhornia crassipes after incubated in concentrated (left) and diluted (right)

wastewater.
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Fig. 2. The growth of Pisyia stratiotes after incubated in concentrated (left) and diluted (right) wastewater.
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Fig. 3. The growth of vetiver after incubated in concentrated (left) and diluted (right) wastewater.
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Table 5. Plant growth, nitrogen and phosphorus uptake of vetiver after 2-week incubation in artificial goat
excrement wastewater

Treatment Net growth Nitrogen uptake Phosphorus uptake
g fresh wt./pot g /pot
Diluted wastewater 420° 1.2° 0.19°
Concentrated 336" 10° 0.17°
wastewater

7 6. BRSp RABEEEEK 2 5B A~ BEREREELRERSR
Table 6. The removal amount and rate of nitrogen and phosphorus of vetivar in artificial goat excrement
wastewater after 2 weeks of treatment

Nutrient removal amount Nutrient removal rate
Treatment - 3 - 3
NH,"-N NO;-N PO,>-P NH,"-N NO;™-N PO,>-P
g/pot %
Diluted
wastewater
Control* 0.45% 0.53% 0.16% 35.4 100 54.8
Vetiver 127° 0.54° 0.25° 98.7 100 76.3
Concentrated
wastewater
Control 1.91% 1.16* 0.57% 43.7 100 58.6
Vetiver 3.66° 1.15° 0.76° 90.3 100 79.2

*Control : no vetiver incubated.
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Fig. 4. The effects of vetiver on nitrogen and phosphorus removal rate in wastewater treatment plant of

goat milkhouse.
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Abstract

The capacity of nitrogen and phosphorus absorption and tolerance of vetiver to livestock wastewater
( Vetiveria zizaniodes ) were investigated in this study to evaluate the possibility of using vetiver in livestock
wastewater treatment. The results of hydroponic experiment showed that vetiver adapted well in dipping
condition without aeration. After incubating the vetiver in hydroponic solution of four levels of salt concentration,
the ratios of plant absorption to total removal quantity from solutions were 93%, 94%, 72%, and 72% for
nitrogen, and 26.7%, 30.6%, 19.1% and 20.9% for phosphors, respectively. Comparison test showed that vetiver
was more tolerant to goat excrement wastewater than were Eichhornia crassipes and Pisyia stratiotes. After
incubating the vetiver in dense goat wastewater for two-weeks, its up-ground part looked normal though its
growth was retarded with some roots turning black. Results also showed that nitrogen and phosphorus removal
rates in vetiver treatments were higher than in the control (no plant incubated ). Further, we applied the vetiver
raft directly in the regulation pools of goat milking house wastewater treatment system for three months to
monitor the changes of salts before and after plant treatment. The removal rate increased from 51.6% to 75.4%
for nitrogen and from 12.9% to 27.2 % for phosphors after vetiver treatment. The results showed that vetiver

would be a good candidate for removal of nitrogen and phosphorus in livestock wastewater treatment.

Key words : Vetiver, Wastewater treatment, Removal of nitrogen and phosphorus.
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