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ABSTRACT

Title of Thesis Growth Performance and Productivity of Jatropha curcas Linn.,

Rayong Variety Planted in Cadmium Contaminated Soil

Author Miss Pethpailin Suwannachote
Degree Master of Sciences (Environmental Management)
Year 2008

This research of growth performance and productivity of Jatropha curcas Linn., Rayong
variety planted in cadmium contaminated soil had the objectives as 1) study the growth
performance and productivity of Jatropha curcas Linn., Rayong variety which endured to
cadmium contaminated soil, 2) study the level of cadmium contamination in soil that Jatropha
curcas Linn., Rayong variety maintained the growth performance and productivity, and 3) study
the quantity of cadmium residue in soil and other components of Jatropha curcas Linn., Rayong
variety after planting in cadmium contaminated soil by experimental plan of Completely
Randomized Design (CRD) with 4 replications per treatment that the levels of cadmium
contamination in soil were; at treatment 1: natural cafimium contaminated soil or the level of
cadmium contamination .at 0 ppm (control group: QO), treatment 2: increased the level of
cadmium contamination at 100 ppm (Q100), treatment 3: increased the level of cadmium
contamination at 200 ppm (Q200), and n;ez;tr;xent 4: increased the level of cadmium contamination
at 300 ppm (Q300). The growth performance and productivity as well as cadmium contamination
in soil and other components of plant were compared.

The study found that the Jatropha curcas Linn., Rayong variety had the growth
performance and productivity only for treatment 1: natural cadmium contamination, whereas
other treatments of 100, 200 and 300 ppm cadmium contamination, the Jatropha curcas Linn.,
had no productivity which the growth performance and productivity were decreased with higher

cadmium contamination. The quantity of cadmium residue in soil after experiment was lower



(6)

\
which probably caused from longer period of planting or absorption of plant and other factor that

might be from washing by watering and rain. The quantity of cadmium residue in components of
plant found that there were the highest cadmium contamination in the root and lower in trunk, oil,
leaf, refuse and seed, respectively.

In conclusion, the Jatropha curcas Linn., Rayong variety could not has normal growth

performance and productivity in the level of cadmium contamination at 100 ppm up.
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HUENAasY AING (FW.) Fraimsanu (i)
Qo1 23 17
Q02 19 11.75
Q013 15 1225
Qc4 14 11.75
Q1001 12 8.00
Q1002 ? 8.00
010013 14 6.75
Q100r4 13 1.25
Q20011 10 4.25
Q20012 20 7.50
020013 15 9.50
Q20014 12 8.75

Q30011 13 7.25
Q30012 14 T 6as
030053 14 525

12 8.25

Q300r4
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Q10012 10 7

Q10013 16 8

Q100r4 15 8.75
Q200r1 16 10
Q20012 20.5 7.75
Q20013 15 9.75
Q200r4 14.5 8.75
Q300r1 - 15 .85
Q300r2 14 525
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Q10012 14 475
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Q100r4 17 0
Q200r1 18 225
Q20012 20.5 375
Q20013 36 8
Q2004 16 9
Q300r1 15 -0 -
-Q300r2 . -16 . 3
Q30013 16 8.75

Q300r4 17 4.75




137

i
uuuiiufindoyanewdwinmanaasa 8 sy

mmuiudeyamussammwmasdvind manug e Taiinsaimesmjdmeiugszue

iHENAa0d ANNGI (FU.) %’ﬂﬁ*nswju (FU.)
Qorl 298 215
QOr2 197 26
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Q100r3 21 6.75
Q100r4 18 0
Q200r1 20 2.25
Q200r2 21 475
Q200r3 17 8
Q200r4 16 6.5
Q300r! 15 - . 0
Q30012 - - - 17 3
Q300r3 16 0

Q300r4 18 1.25
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HanuaneAY MMinaauazuiIsena tazd 1IMNdanona

wiamaaesi Q0
Qori 20NABN : 8/9/50 I1UIU 2 ¥D MIAawa : 25/9/50
. simiihraaanena siminnauadena . L
F1una . . Swuadona
(n3%) ("3%)
1 17 4 3
2 15 3 3
3 15 3 3
4 16 4 3
5 16 4 3
6 15 3 3
7 15 3 3
8 17 4 3
9 15 3 3
10 16 4 3
11 16 4 3
12 16 4 3
13 15 . 3. . 3
14 - 15 . 3 3
15 15 3 3
16 15 3 3
17 15 3 3
18 15 3 3
19 15 3 3
20 16 4 . 3
21 15 3 3

22 15 _ 3 ) 3
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. simiinraaadena iminnauadera . L
F1una . . snuudadona
(Mw) (N3Y)
23 15 3 3
24 15 3 3
25 15 3 3
26 16 4 3
27 15 3 3
smEnnuea  saniminraaadesi sanhmiinnanie sINIUNAANBAY
AeAY ®3%) fanu (nT3)
27 416 - 90 81
Qor2 280ABA : 5/9/50 1UIU 2 FO MIAANE : 18/9/50
NuIuma e "3u) dhntinwanu n3) Fnnmudanena
1 15 3 3
2 16 4 3
3 15 3 3
4 15 3 3
5 16 4 3
6 16 4 3
7 15 3 3
g . . . 15 : 3 - 3
9 16 A 4 . 3
10 15 3 3
11 15 3 3
12 16 4 3
13 16 4 3
sausnauEa  sunhvvioaaadedy sanimtionaut sminnuudaneny
ALY ®3%) Aedu (NT3)

17 201 45 39
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4

a < by s
1. I zifFnamsanniave wwanioy
s I'd ~ a ° a J Yo . . .
myuas iz aadonluay \inmsuns12v lne1933 Diethylene Triamine Penta
Acetic Acid (DTPA) iHudiada Faildunou Asil
= 'd
1. msni/gunsal
1.1 310aUID 914U 1 ans
1.2 DTPA #1173 1.967 n5¥ (0.005 1ua)
1.3 Triethanolamine (TEA) $1473U 14.92 n5¥ (0.1 Tua)
1.4 Ca.CL.H,0 $1U2% 1.47 A5y (0.01 Tua)
~ ° =1 4 @ A
1.5 958315 1 : 1 N HCL snwnmandesiodSunes
1.6 Voilumetric Flask 1,000 #aan5u 31171 1 1u
1.7 A1081AUNHIUNITTBUAIBASUNITITDUAY UUIA 2 HAANSH 11U 5 nTY
3 1 ¥
aen¥e nydiaunds i ldgeduunadioy druauiirunseadunaaiiomd 1 0.5 niu
1.8 Flask 4478 50 4aaniy 3113 1 1u/aee19
o o s
1.9 wisay amsvtaihn Flask
1.10 NIZATHNTBIULOS 42 14U 1 UHW/AI0814
1.1 Tnned via 50 dadaas s1uau 1 ludedis
2. 253
2.1 w3sudIsazals DTPA lasthaiswilude 1.2, 1.3 uaz 1.4 aslu 16
b4 o o o a aa - 9 o o Vv a
araeaeiInay 1.1 9147U 20 diaadas wemsazatonuaudl Usudsuas 19ty 900 s
15U pH A3 1.5 1R pH 7.30 = 0.05 udal5uf51as 114 1,000 Taddns
2.2 wseudIea Ay laghaudisganiziimIas e lns e nHLAAtouTo
A Y d' o 9 1 o oy ) o o A 9
1.7 Feaennune Nguvniives Talu 1.8 uaziiniiwn DTPA 11 25 Haddas Jadwiedae
g ] o o °
1.9 duduaiesvtn A20a57 120 seuand urnat 2 ¥ lus thasazaislnsesdae
1 o i | i o 1 o o ¥ =
1.10 1alu 111 dhansazaehnsed 1@y 1.12 159 pH &7 1.5 IWfesnd 2 shudulddiau
noungil 4 paruwaiEed
o o o 4 .
3. awmsizvuaziszuiana TasmsiuduaTes Atomic Absorption Spectrophotometer
(AAS) iNe81UNA
4. MINUI

ppm of Nutrients = ppm from Curve X Extracted Volum X Dill. Facter

wt. of Soil
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2. MIIATIZHIEAY (Soil Texture) Tﬂzﬁ?i"iaimﬁmag
21 gilnssinazniesile
2.1.1 Sedimentation Cylinder
2.1.2 Dispersing Apparatus
2.1.3 Hydrometer
2.1.4 Thermometer
2.1.5 Plunger
2.1.6 Beaker 125 ml.
2.1.7 Wash Bottle
2.1.8 WML
2.2 a3l
2.2.1 d13azany Calgon fovay s Lﬂ?ﬂniﬂﬂ‘f;}ﬁ Sodium Hexametaphosphate 100
A1 1182 Sodium Carbonate 16.6 N31 udIazat0 Ui g 2 das
2.2.2 Amy! Alcohol
2.3 38m3
Fa@u (119 2 1) w1 50 051 1610 Beaker v17@ 125 53 udauGumsazats calgon
Zova 5 wif 100 FaAnsy uFRd A desazmoauasiy Diapersion cup HFrmianiidng

+

Fuiinalu Beaker IWuaugailu s uifi droarsazarodufifluudrasly Sedimentation Cylinder
a"nﬁuﬁetﬁu Cup Tvuadamuniad fmihnduas i dad e Cylinder (1,130 &%) Tne
vz Hydrometer 0U8@#20 181 Hydrometer 000214 Plunger naulil@asuvrvaeedudi
auysaldnafanils Wnmnusm 4 1w Quvssiidfivesfadnntimianeslaonon
Amyl Alcohol @411 2~ 3 noa ﬂuﬂnﬂﬂéa)’ nniurey | ¥itiou Hydrometer iionsy 40 311
auwd e diiu Re 40s misaduniudas 1ummzt§u‘1ﬁ’)’ﬂﬁ1qquﬁmmmsazmﬂﬁmfu
A0 aund 1o 1A T 40s 'C 11 Blank An dauveeemsazane Calgon Fotaz 5 AuiiuIsmInde
$raduianun (e hifidetaAved) At vz 1dArRen 1810 Hydometer 9 1 A1 mun@lil
81 1Ay Cr 40s nSu/dns Brugumgii 1A r 405 °C SamaavawAusaadanil dedunm
AL 2 3. M1 Hydrometer Jaldlundel] sunalisnsluindure 20 nfw/ans Sagungl 14
Wi T 2 °C W18 or 20 nf1/aas gamgiie w14 r 20 °Ciideine #i3a 18 Wdwnamn

ngueYMA
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2.4 MU

1 a o 1 a o o
¥ Rs 40s = nguayningan + nquoymaaumilen nuans

9218 Rs 405 = [Rt 405 + 0.36 (t 405-20)]  [Cr 405 + 0.5 (£ 405-20)] ~-=------n- (1)

9 Rs 2h = nguoymndumiion n¥w/das

9214 Rs 2h = [Rt 2h + 036 (¢ 2h-20)] ~ [Cr 2h + 0.5 (r 2h-20)] =-m-mmmrrmmromees (1)
nquaymMAgan = (1) - (2) (3) (M 1/an3)
AQUOYMANTIY = 50 — (1) (4) (MF1/an3)

ieenInaIsazasdy 100 ml. 1891nau 50 N5u

Fufu JovazAumile 2 x )
$avazdudan —2x(3)
$ovazAunIte =2 x (4)

811D Texture Yo3aUNIN lABZUA TN ALY BOY

- ad dy ¥ o A a =} o 1 a oo
HUEHE NITNT Texture ‘UE]\W!’L!Iﬂﬂ?‘ﬁullu"lﬂﬂ'l‘ﬂﬂﬂuﬂiﬂ’mq Iﬂﬂﬂﬂ’]’lﬁ’]@UNﬂuu

sunsoingiiosuin

3. mydnneilSnatuniaTaglufu mauitues Walkley and Black Method
3.1 gilnsaluazinsesile
3.1.1 Balance Analytical
3.1.2 5 ml. Volumetric Pipet
3.1.3 250 ml. Erlenmeyer Flask
3.14 36 ml. Buret
3.1.5 10 ml Cylinder
3.1.6 20 ml. Cylinder

3.1.7 Titration Base, with Bright Light Source

3.2 maAiazim
3.2.1 Dichromate Solution (K,Cr,0,) 1.0 N : 83218 K,Cr,0, (8ufl 105° 41w 2
. s v k7
3109) 49.04 n3u luihnduldidsasviavue 1 aas

3.2.2 Concentrated Sulphuric Acid (H,SO,)
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3.2.3 Ferrous Sulfate (FeSO,) 0.5 N : 14 Fe (NH,) , (S0,), 6 H,0 98.05 nSu
arawliindu @y H, SO, Wudiu 7.5 &% v lfigudlSudTinas iy soo &%
3.2.4 O - Phenanthroline Ferrous Sulfate Indicator (0.025 M) : 1383 lasazaiy

O - Phenanthroline 1.48 A3y 40 Ferrous Sulfate (FeSO, 7 H,0 ) 0.70 n5u Turandu i
15115 100 %

3.3 38ms

FedetreiudaliudretreazBon (huazinse 0.5 1) 0.5 - 2 N3 Taiiuda s
AudietrnziiBunioiaguinnietos msgedud061119 Analytical Balance 1dd108197 44
udredaziBoatingly Erlenmeyer Flask %118 125 %% 17§16 Dichromate 1 N aqld) 5 55
Taold pipet AoainiiultiAunsadaitaesiadudunslyl 10 35 Taods unde Flask il
3919 119 e Wi dududdulssanm 1 - 2 i u%’aﬁq"ﬁ'iﬁﬁwﬂﬁﬁ?mnﬁunm 30
U

@uinduasyl 20 55 sorufuuasnon ndicaor 2914 & 1oa Taisa Soil
Suspension %381{181 Ferrous Sulfate %uﬂszf;’a?{mm Suspension Lﬂéﬂumm%mgﬁmfwmaﬂu
1474 End Point Ao3@f Indicator Guwdounndvaiinhmatuuss

3a1)31n0148 411161 Dichromate Ua¥ Ferrous Sulfate 719

111 Blank ua:fnﬂﬂ?mmﬁum Dichromate t1a% Ferrous Sulfate 13811784 Normality #
uR939984 Ferrous Sulfate uAI33A MM 1511004 Dichromate 7ign Reduced Tavdu
#9611un3617in71 Dichromate 7ign Reduced TasdussdrufiulSinannni 4 5% su
T (mnefsdSuna Feso, figlddosndr 2 §8) aasrimsdnnzilniTasamlSumady

Qs ] vy
Aee14 1 AIBeRY

3.4 MImuIng

Seuay Organic Carbon = (me K,Cr,0,— me FeSO, ) 0.003 x 100 x 1.33

b
HINUnNAY (A5W)

$ouny Bun3uiag = $ouaz Organic Carbon x 1.7
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