INFLUENCE OF SOIL AMENDMENTS ON GROWTH AND
CADMIUM ACCUMULATION IN OCIMUM GRATISSIMUM
(AFRICAN BASIL) AND O. TENUIFLORUM (HOLY BASIL)

RUJIRA SUEBSIMMA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQIR EMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(ENVIRONMENTAL BIOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

answavesenslsuljeaudemaniyay lanazmsazauuaalisuvos OCIMUM GRATISSIMUM

(ﬁ’u?im"ﬂ waz O. TENUIFLORUM (#unzws1) INFLUENCE OF SOIL AMENDMENTS

ON GROWTH AND CADMIUM ACCUMULATION IN OCIMUM GRATISSIMUM
(AFRICAN BASIL) AND O. TENUIFLORUM (HOLY BASIL)

3991 duduin 4836420 SCEB/M
M. (Frinnannziadon)

a a J a2 @ aa o
AWZNTTUMIAIUANINGIINUS : W1de 1aseas1y, Ph.D., Uszndia Inngagna, Ph.D.,
o o E4 4
Faudand lwo5ail, m.a.
unAnge
4 = & dyd a A [ 4
yalszasavesmsanenluaseiine msdszliuanumunzanvesnaouseiie  deNug
i g a i a A 4 o
Ocimum  lumailuisasugivmadeniicnunsalgnluauiludlonudelanzminld  lunsfnm
nfSeumeumaniay@n lauazanuanns o lunsnumuuazmsdgauuaalontas F9nza3z1IN
Ocimum  gratissimum wioavens1 waz O. tenuiflorum wseaunzni1 lanaassilgniialy
= ) 2 a o = a d’ Y Y 1w
asazaeilszneudlsunalion (2.5 waz 5 NN/ans) Hazdanzd (10 uag 20 NN/ans) NaNuINIUAIY
& o a A oA AL Ay 1 o A
Wuszeznm 15 Tu Taelnguaruguaeiisimesluaisazaien luii Tangminno Ndudnslinnuawso
o z =) a a Y Y Y =) =} @ =
TumsnumuTazminneaeaazimsniyaula lddndunzms wiesimsazaunaaiiouaz danz d
{ A = { ] o o i A
Tuileielulsmangeninaw duiudldiaendueni lumsdnudude 1)

Tunsanuiansnaveslaasendezw Induazyadivensazaunaaioutas dansauazng

o]
]
aaa

a Y ~ L 4 Y ~ 1 A d’l ~ o = @
L@]’UT@‘UENWL!EJ‘H% "lﬂmamﬂgnmﬂmﬂuﬂsxma muwﬂmﬂammﬂmﬂmmzmﬂmwﬁmu"lamaﬂ
= s a A o o < A ' o 1 v
G]iE]Z‘WWMl‘VIG] (0.75 ez 1.5 %) HASAUNNTNNVYAID (10 18z 20 %) Wuan 3 199U WUNYANFIYNTEAU
a a Y A gy oA o = o = A Y
mﬁmﬂujmﬂmamuwsﬂmfluaﬂwmmzmmmmaﬂmiﬁzﬁmmmu&muazmﬂzaiuwﬂﬂ 11‘!%&!3

= = s ' ' a a ' = o =
w"lamaﬂﬁﬁazwflm'lummamnﬂmm'imﬂujmﬂmmwdmmmmmaﬂmﬁﬁ:amsﬂﬂmauuazmﬂzaiu

'
@

Auananld msldyaiandas 20 % GsawsoanlSnamsazauuaadionluluvesdutns Ininuiios

A

& a J a = A Ao . .
0.29 un/NN Funumgegane 0.2 un/nn voslsuauaadonlulunridiualas Commission of the

R ]

.. . . . < A
European Communities ttaz Codex Alimentarius Commission tiisadntesminiu duiuns
A

Y A a1 o ] o a ‘lﬂ A A o o YA S A ~
ﬂgﬂﬂuﬂwiTﬁ'JiJﬂﬂﬂ’]ﬁi%ﬁ’]iﬂﬁﬂﬂzﬂﬂuu’mgl ucﬂ']\uaﬂﬂﬂﬂﬁ’]ﬂi‘ﬂﬂ’]iél‘]fwélﬂﬁiHiﬂﬂﬂ’]\ﬂﬁﬂﬂ‘ﬂﬁ’]u'ﬁﬂ

v 9
Ugnlaludunbasnssuniimsdudlouunaiion

91 Wi




Fac. of Grad. Studies, Mahidol Univ. Thesis/ iv

INFLUENCE OF SOIL AMENDMENTS ON GROWTH AND CADMIUM
ACCUMULATION IN OCIMUM GRATISSIMUM (AFRICAN BASIL) AND O.
TENUIFLORUM (HOLY BASIL)

RUJIRA SUEBSIMMA 4836420 SCEB/M
M.Sc. (ENVIRONMENTAL BIOLOGY)

THESIS ADVISORS: MALEEYA KRUATRACHUE, Ph.D., PRAYAD
POKETHITIYOOK, Ph.D., RATTANAWAT CHAIYARAT, Ph.D.

ABSTRACT

The objective of this study was to determine the suitability of the aromatic
plants, Ocimum specie, as an alternative crop that could be grown in heavy metal
contaminated soil. A hydroponic study was conducted to compare growth
performance, Cd and Zn tolerance and accumulation by two aromatic crops, Ocimum
tenuiflorum (holy basil) and O. gratissimum (African basil), grown in nutrient solution
containing various concentrations of Cd and Zn (control, Cd 2.5 and 5 mg L' and Zn
10 and 20 mg L) for 15 days. The results showed that O. gratissimum had a higher
tolerance (Tolerance index, TI > 1) and growth performance. O. gratissimum also
accumulated higher Cd and Zn concentration in its tissues. As a result, O. gratissimum
was selected for further study.

A pot experiment was performed to examine the influence of hydroxyapatite
(HA) (0.75 % and 1.5 % w/w) and cow manure (10 % and 20 % w/w) amendments on
growth and Cd and Zn accumulation in O. gratissimum grown in contaminated soil for
3 months. Cow manure application showed the maximum dry biomass production of
O. gratissimum and significantly reduced DTPA extractable Cd and Zn concentration
in soils. Hydroxyapatite amendment did not improve growth of O. gratissimum but
was effective in reducing the mobility of both Cd and Zn. Both HA and cow manure
could reduce the Cd and Zn concentrations in both roots and shoots. Moreover, Cd
concentration in leaves of O. gratissimum grown on soil amended with 20 % cow
manure decreased to 0.29 mg kg1, which slightly exceeded the maximum level (ML)
for Cd set by the Commission of the European Communities and the Codex
Alimentarius Commission (0.2 mg kg DW for leafy vegetables and fresh herbs).
Therefore, growing O. gratissimum in combination with soil amendments as an
alternative cash crop on slightly heavy metal contaminated agricultural soils is
economically and environmentally feasible.
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