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Lead and Cadmim Absorbtion by Vetiver Grasses

on the Lanfill at Supanburi Province

ansde ayinAwuG, Tudin eying” uasiasiand giunils’

g

Yuttachai Angluxtu)un1, Bundit Anuruk ° and Peeraphat Choagumn&ad1
g ]
Unanes

v 4 o o o - AP o
wnudnduirinuniuaouduiinesamsioussuamfion Medellszuumnignwidulag
' Py = UseAna ‘1, vs‘sma.fz' al 5!19/ﬁ y ol

paing AdauiRndsr@niainlunirgadulidan lunimeaesitlidneatuauimnremudn 5
Al lunsgeduszia wazwaadon Tao@anwiueln Toud Alulndaideni, wewld, gewpiand,
AUWINT 1 uar uATarsd  Tnevinnimaaedlunsznne 3 Ardunimases wudd Anfun1meaedingy
azin s ia@mes AvpsfisesannsludiiTandudud 1 (k) Amiuliunomeialudauuiienu eelu
129 0.0763 - 0.1004 uazdmiuludoulsinuaglugas 0.0933 - 0.1097 AmFuAFUMIMARRITINALLARNEN

Tuemiieneiiaien 341a99 (k) Smfudoumiiedu aglugos 0.0375 - 0.0529 uavdmiudouldiu Haneg

4
Il

Tutag 0.1279 - 0.1406 uazdnFuMIMAREIgaTETinauRamzi lummuazupAE AT Wot AvAs
(k) dmFunzinludowiviledu SAragszudn 0.0701 - 0.0883 uardnldAu firdetfludas 0.0899 - 0.1041
wazAasiiduiuuaeilaugoumitonu fevesluta 00280 - 0.0432 uazdauldRuiidneslide 01189 -
0.1320 anndasiidananarllfdn lunndrfuntmeasemeudndluindiunengs 1 uazupsaassd 1
ArmaNrsalunrazaunsiauazuaaienludaumiledn  uarludouldmuldnanndugudnalying

o ar 9 '8 =4
ATaan Naulsl URTEINTEU
Abstract

Vetiver grass is a heavy metal tolerance plant such as lead and cadmium etc. Because the root
system of Vetiveria spp. likes a net that is a most adsorption. The purpose of this study was the
investigate certain genotypes of Vetiveria spp. Five genotypes of vetiver for the example Sri Lanka,
Monto, Surathani, Kumpangphet 1 and Nakhonsawan are selected to test lead and cadmium adsorption
percentage. Results showed that the first order equation which emphasizes on k vaiue. The k value is
explaining the rate of heavy metal uptake. Analysis of lead in shoot, k is 0.0763 - 0.1004 and root is
0.0933 - 0.1097, for lead nitrate treatment. To analyze cadmium in shoot, k is 0.0375 - 0.0529 and 0.1279
~ 0.1406 for root, for cadmium nitrate treatment. And to analyze the interaction of lead and cadmium, in

the case of lead analysis in the shoot, k is 0.0701 — 0.0883 and root is 0.0899 - 0.1041. in the case of
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cadmium analysis in the shoot, k is 0.0280 — 0.0432 and 0.1189 — 0.1320 for root. All of k value can

determine for selection the Vetiveria namoralis A. Camus can uptake and accumulate the heavy metal in
the problem soil areas. Vefiveria zizanioides .. Nash can uptake the heavy metal but less than Vetiveria
namoralis A. Camus. To determine k value and concentration factor for shoot and root, showed that the
Vetiveria namoralis A. Camus can uptake and accumulate more than Vetiveria zizanioides |.
Nakhonsawan and Kumpangphet 1 are the best vetivers to higher absorption of lead and cadmium from

the soil than Sri Lanka, Monto and Surathani.
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Table 1. Phenology of five genctypes of Vetiver grasses.

Parameters Sri-langka Monto Surat-thani Kompangpet 1 Nakornsawan
green leaf 32 33 30 27 26
height (cm) 28 28 29 29 30
Root lengths 15 13 15 15 14
no. plant tilter 2 2 2 2 2
fresh weight (gm) 28.38 26.33 22.62 32.36 30.61
dry weight (gm) 10.42 8.12 7.65 13.79 12.37
% water content 63.28 65.36 66.18 57.39 59.59
Pb in shoot 0.008 0.009 0.011 0.014 0.006
Pb in root 0.038 0.046 0.054 0.042 0.043
Cd in shoot 0.004 0.003 0.003 0.004 0.004
Cdin root 0.012 0.010 0.009 0.014 0.016
% fat in shoot 0.87 0.43 0.44 0.36 0.33
% fatin root 1.98 1.10 0.98 0.53 0.50
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Table 2. Average of parameter of five genotypes of Vetiver grasses.

Genotypes

Sri-langka  Monto Surat-thani  Kompangpet 1 Nakornsawan

Parameters

green leaf 27 28 26 22 20
height (cm) 33.20 32.60 34.50 34.60 33.80
Root lengths 16 16 17 16 17
no. plant tiller 28 3.6 3.2 3.4 2.9
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Table 3. Pb in shoot in treatment Pb(NO,),

Genotypes Correlation of determination First order Constant (k)
Sri-langka 0.9230 C = 0.008¢”"* 0.0766
Monto 0.8643 C = 0.009¢” % 0.0823
Surat-thani 0.8466 C =0.011e*%*" 0.0821
Kompangpet 1 0.8057 C =0.014e"*" 0.0951
Nakornsawan 0.8467 C = 0.006e"™™ 0.1000
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Table 4. Cd in shoot in treatment Cd(NO,),

Genotypes Correlation of determination First order Constant k)
Sri-langka 0.9047 C = 0.008e"*"" 0.0411
Monto 0.9212 C = 0.009e" ™™ 0.0379
Surat-thani 0.9405 C=0011""* 0.0432
Kompangpet 1 0.9773 C = 0.014e"*™ 0.0475
Nakormsawan 0.9296 C = 0.006e"®* 0.0540
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Table 5. Pb in shoot in treatment Pb(NO,), and Cd(NO,),

Genotypes Correlation of determination First order Constant (k)
Sri-langka 0.8759 C = 0.008e>"™ 0.0719
Monto 0.8918 C =0.009e™"*" 0.0731
Surat-thani 0.9096 C=0.011e"7* 0.0703
Kompangpet 1 0.8696 C =0.014" % 0.0886
Nakornsawan 0.8114 C = 0.006e”®* 0.0882

Table 6. Cd in shoot in treatment Pb(NO,), and Cd(NO,),

Genotypes Correlation of determination First order Constant (k)
Sri-langka 0.9278 C = 0.008e" " 0.0332
Monto 0.9175 C = 0.009e>%* 0.0289
Surat-thani 0.9463 C =0.011e*%* 0.0346
Kompangpet 1 0.9611 C =0.014e"%" 0.0381
Nakornsawan 0.9494 C = 0.006e"™* 0.0443
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Table 7. Pb in root in treatment Pb(NG,),
Genotypes Correlation of determination First order Constant (k)
Sri-langka 0.7565 C = 0.038e”™* 0.0983
Monto 0.8029 C = 0.046e" % 0.0933
Surat-thani 0.7894 C = 0.054¢"™* 0.0962
Kompangpet 1 0.7600 C = 0.042e" "™ 0.1073
Nakornsawan 0.7534 C =0.043¢""" 0.1097
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Table 8. Cd in root in treatment Cd(NO,),

Genotypes Correlation of determination First order Constant (k)
Sri-langka 0.7588 C =0.012e>""* 0.1279
Monto 0.7601 C =0.010e"™* 0.1292
Surat-thani 0.7784 C = 0.009¢""* 0.1289
Kompangpet 1 0.7704 C =0.014" "™ 0.1406
Nakornsawan 0.7957 C =0.016e" ™" 0.1401
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Table 9. Pb in root in treatment Pb(NO,), and Cd(NO,),

Genotypes Correlation of determination First order Constant (k)
Sri-langka 0.7244 C = 0.038¢"*™ 0.0915
Monto 0.7796 C = 0.046e**™ 0.0910
Surat-thani 0.7771 C = 0.054e" % 0.0899
Kompangpet 1 0.7923 C = 0.042" "% 0.1026

Nakornsawan 0.7271 C =0.043e>"" 0.1041
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Table 10. Cd in root in treatment Pb(NG,), and Cd{NO,),

Genotypes Correiation of determination First order Constant (k)
Sri-langka 0.7664 C = 0.012e""™ 0.1189
Manto 0.7695 ¢ =0.010e""™" 0.1197
Surat-thani 0.7870 C = 0.008e""*™ 0.1200
Kompangpet 1 0.7811 C =0.014e" " 0.1320
Nakornsawan 0.8017 C =0.016e"""" 0.1310

dgunamsdnun

1. Afinumeiaussuaadianinuludoumiietuuasdoulsimiu Huualifufngsn Tanludas 30
Fuusn nd@ndgnazinafinainaesFinunsiaussuanisuinnndr ludoads
2. anynarfummaaed wudt luynirfummases uefudnaauaziidiiunziouszuaaile
a‘ ‘5 t v 1
WNTuRINAdmngN
3. wihudnansnazaunziauazuanlenlfiioludowsn werazansnazaunsiauazuanion
IHdaelutdasiieg  Fansdnauseogulnasuiladnifinaulugswsngend mafrudngalunnsinfunis
t 3 - o c‘/ ] v & ' 4 i
NARAY uAMI nefulnAugIgaduRziaussuanflanimdand maiudngs
v - | ar :/ ol e v 2 I Ai =y
4. wefrudnafianau froauanisolunisgadunsituazuandasdndmgulngy  aRason
saufuivdnuiramnudnafinsingna wud Jrousanadasii nanofe WeaRasBunuesiauay
uamilaniavua ludauiiiafunazludauldny wody vahudnaeuitFununsiauasusalaniulFuni
gandmuengn winuamiralunsgeduszioussuandlentemauelnia 5 Alubnd wlsduiufeusy
gaaFunndaiuiinuudoumileAuuazdouliiu  namre  nulfunaleiuludauvileAuiadoulifuly

Sunnumn tFunupsiuazuaaisuiny ludauiananasilFunuiesnii

LANRITRINDY

¥
L-g

NINAILANNAAY,. 2541, wAnlitn. 1aATIATIIENIZTEY. RNWATITA 2. NaIN1P9ANITANIEURTIRILAZNINTEY

o o

@e. Uivauinsds Tdsludu maiuladé aaids

-

NINWENUNAAY. 2541, AV NFTEIMIIUAN, NeznTsnEasuazAUNIDL 115 U,

ARt AR RINen. 2541, dgidnendieswiu. nafrlgianen Amusinems  auianends

NHATARET



,?jz ATFUSZYNN I TUINITYSUNN T INENR A IEAS Asoil 40

%%«* FIATFIRA SIS WY NTURE TN MRTON

LOg

aagms lognann. 2543, 9@ wmeie. AAdTUgAAnen Anzinees uwinaendenensatans. 4

ANRUMNAINERENHATAVARNT. 424 U,

Lagerwerff J. V., W.H. Armiger and A.W. Specht. 1973. “Uptake of lead by alfalfa and corn from soil and
air.” Soil Science.115(6). 455-460

Koeppe D. E. 1977. “The uptake, distribution and effect of cadmium and lead-in plants.” Science Total

Environment. 7. 197-206

Paul Troung. 1996. Vetiver yass -systei. Research development and application in Queenland,

Australia, A Pictorial Record (1988-1995). 43 p.

Walinga, L., J.J. Vanderice and et. al. 1995. Plant Analysis Manual. Kluwer Academic Publishers.



