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Abstract
Effects of Cd on growth rates, pigments levels and cytotoxicity in roots of Riceberry

(Oryza sativa L.) were investigated. Riceberry rice were cultured in 3 hydroponic solutions
containing different levels of Cd (0, 250 and 2500 pM). Comparisons were made between the
control and the the groups of Cd 250 and 2500 uM. It was found that cadmium significantly
reduced growth rates of root by 39.73% and 58.90%, respectively. The stem heights were
reduced by 51.56% and 66.41%. The chlorophyll contents were reduced by 71.76% and
90.63% while the carotenoid contents were reduced by 21.13% and 74.38%. However, there
were no significant changes in the anthocyanin content. Examination at cellular levels showed
that cell damages in roots increased by 131.58% and 215.79% respectively. All effects are
proportional to the concentrations of Cd. The findings suggested that the photosynthesis
system was hampered and the enzymes in the growth process were disturbed. Results of the
present study suggested that the parameters observed with Riceberry can be used to indicate

cadmium contamination in agricultural areas.
Keyword : Riceberry, Chlorophyll, Anthocyanin, Carotenoid, Cytotoxicity, CdCL,
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wandlasuudounuunasiu tuazeinia uenaninisnqaus mslitewnd uaznsldaaindanuuag
Iuﬁuﬁmwzﬂgﬂ ﬁé’auué’aLwiLﬂummmaqmiﬂmﬁaumaameﬁaﬂuﬁsiuﬁmamiuﬁ’u (Lima et al,
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et al., 2013; Kibria et al., 2006)
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2013) TullaqUudmlsdiuess (Oryza sativa L) suanudedlunguginaunmduetian iesnnd
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gaumnilieglutag 25 - 27 ssmwailoa Wasuasazaelinng 3 Yu Weasuimun 16 Yu Aviins
dAuiieadnlsdessiiotluldludiunsinszisely (Skrebsky et al,, 2008)

2. Mstnwdamasudulavedinlsdiuess

Tanmssgravlnvestnlaenslalivssininanuevesn uagardulumiig wuiiuns
Taednluraanan 9.00 - 930 ufin1 e Ju Wunan 16 Yu whrhsndwameiadsvesnis
wigAvlasoTulazinszdunuLanstvsaialaen1slglusunsy SPSS version 11.5 AIU8AN
standard deviation (mean + S.E.), Lag¥y1 one-way analysis of variance (ANOVA) ¥11n157aaaq
Wavn 3 97

3. msAnwanudufivvemandoussadsindnlsdiuess lnensdeussansazalsd
doudud ug (Evans blue staining)

nsfnwinsnsvensadenlngldiiidondie ansaraneddonsiud ug Seeandoadd
W3Buasazats Evans blue Ay 0.25% (wA) $1uau 4 9n dnsindlsfivedivi 3 fogns
AMUEN 1 wuRwnsinainuanesin (W1 positive control Taeudsindiluaisazate Triton-X 1Ju
nan 15 uih) Yisndatmeasluugly 0.25% Evans blue Wuman 15 wiit udnhsndnundned
fousonuazutsindrlutindudunar 30 ut anduihsndludeawdendesaienmuazsin
n5aATEidasualnstisindnfidenndiaasluudluaisas-ane N,N-dimethylformamide
U393 4 fladdns Wunan 1 $9lue udnhldindinisganduuasiinnnugnindu 600 uilues lagld
1389 UV-vis spectrophotometer (Ghosha et al., 2015)

4. MyinUsuna easlsiiad weulnleendu ualsiiusen

MsheeiUsinunaslsiladlnedeludnge 3 fegrs ognsar 1 nfu ueldaziden
Wi 80% acetone USuns 10 fadansasld welidniulaeld vortex wes 6 Wunan 2 wiit dnly
Mabludidadunan 15 wift wdnsesasavateruirnumdnuwRsssRsosiesfias
15,000 50U/W1# 9ntunenansazateauilasenuudUsuUsuInsie 80% acetone 1HiUsIMS
sunduduy 25 fadans LLﬁzﬁﬂU‘?@ﬂ'ﬁmi@mﬂﬁuumﬁmmmm?{u 645 Lag 663 uluas (Witham
et al, 1971)

isgriusinaueulnleofulaediludnage 3 faedh edrsay 1 ndu unldaziden
\Wnansazay ethanolic hydrochloric Usuns 10 fadansasly werlmdrdulasld vortex 1wos 6
Junan 2 widl thlundifidadunan 5 $2lus nsesansazaneniugnuiuig wdihlumiesdinnuss
15,000 50U/1¥1 wenansazatsauiilasonuiudiuiulsuimnseie ethanolic hydrochloricliiiuiunns
3 100 fladdns waziluiarnsganduuasiiniueniadu 535 uiluwns (Ranganna, 1986)

Jipsrzrivinaualsiiuesdsan Tneddludih 3 fegrs agnsazl nfu unldazidon
W dimethylsulphoxide (DMSO) Usunas 5 fadansaslu wenlmdiulagly vortex 1wes 6 1Wuan
2 Wit thiunalsidadunan 15 Flus nsesansazaneruiiuniuns udnhluwiesdiamnud 15,000

5OU/UT wonansazanvauildaeanuiud1Usulsunsaiy dimethylsulphoxide (DMSO) TriiuSunns

13



ganinenransiazimnalulad Veridian E-Journal, Science and Technology Silpakorn University

Uil 4 avuil 3 1oy wounAu-Siquieu 2560 Volume 4 Number 3 May - June 2017 ISSN 2408 - 1248

3 25 fiadans uavilUinAmsganduuasiianuennndu 665, 649 waz 480 unluluns (Pawelzik,
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waadlon 250 Talasluand uaznguuanilon 2500 lalasluanimuddu Inedefiunndnaiueeis
fdydAgyn1eadia 1nranmmeaesesuslainitvnsenadidanulisielansunniiongs (Chen et al,
2011) ImJai’mzd’mﬂm]3L{"jJuLf‘?@L?Jaﬁauﬁé’uﬁaffuauLLamum%mmeLﬁwmﬂaumuﬂizmumi
apoplastic transport [Wandidrau MliAnnsavaunandounindiunieg vesudnla lnsaniy
0 nadidanmaasydiviafimnitddu WewandleudnlVaraluwadarludufinsinuves
TUsAudns1ziluwed 1w phosphoenol-pyruvate carboxylase (Santos et al., 2012) viliAANS
Fudansisaiulntasnuazdfunuuiaead (elongation growth rate) Tnslamzegnsbslugdu
(Herath et al., 2014) 3svihlitnnquuanidey 250 lulasluans uagnqunquuanidey 2500 lulasly
a1f T8nmmsasyiiulasninguaiua
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wirAuilvieng ganfunasessnnguiiiuanileuiiAgaiiy (Leethanapanich et al., 2016)
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MnnmsAnyivaveslandsudeUiinauseingluluitilediuesia 2 seiumnudidu wuin
Ao deufinavhliuunsetagie 3 sdaludnlsdivesianas feaenadosiunuide
983 (Wahid et al,, 2008) Ingnanisfnwivetsinudi Tunquatuau nquuandey 250 lulasluans
waznguwanilien 2500 lulasluans ThuiUsunumaslsfladsuwindu 8, 2.25 uag 0.75 lulasndusde
N5 JUSunuualsiusnwiniu 8, 6.31 way 2.05 lulasnsunansy JUsuawaulnlegduwindu 0.37,
0.35 uaz 0.27 lalasniuseniu vieweiiouifisunguuanidion 250 lulasluans uaznguuanidion
2500 lulasluansiunguaduau wudn Ysununaslsiladanas 71.86 % wag 90.63 % Usunauualsiiue
ofanas anas 21.13 % waz 74.38 % uiTameulvlveduanasluszduiidnii Aeanas 5.41 %
Ay 27.03 % muddu Tasuinanisanasvessietnguiiauelsiiuosduazaaelsiiadsmuduiiay
upnAsiuesiidedAgnsadfsniulunsdveswoulnlyeiiu

nsanasvesUiiussaingluluinlsdiuesiidesnnuavesuanidoniissduaududu
#1997 Famnuguussiutuegfuanuiduduvesandloufifialdsy Tnowandleuaznelmanaude e
vossvvudaanegiuatluiiy nanafe fnisanasvesuiinmaaslsilad 019unaInnIsankeaiinves
Lol chlorophyllase W&z 5-aminolevulinic acid dehydratase (ALAD) Fudweuleflunszuiunis
duasizvinaelsilad (Wang et al., 2015) vizeenaviliiuszquan (proton pump) anasvidetnas dadu
fdfglunang nalnuein1sduasizsiLas laganignisiia proton gradient vinlwuse@nsninnng
Fumsnziuatanas wienisanaseneulysl ribulose-1,5-bisphosphate carboxylase 04310
meﬁaﬂﬂ%’umg SH (Bouzon et al., 2011) LavuenaNLmuiuundige (Mg) Faduszmounans
voslasiadrenaslsilad funalndifsaasivssgviiiutuuanden waadoudsaunsaluumuil Mg 16
fauandlugudl 4 vililassaiiswesmaslsiladiudsundadlunaglsiaansaiauldmunguives

(Parmar et al., 2013)
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