Ol 2 B pols 0 )5 oddd il

S Sogll ialie jyme VA5 e es AL S

Ty oS el g 415l LS jo usouww Ol3s Ol s S ;)

u‘;.\.o.ﬁb l.......u le'c?’ olKiils ‘SA-AJLA.MS[} 05; sl 9 LS)"S‘) é‘a.kc 65.79.....“\)

ouSs
slecdale i3 lsy mip adle § Seld w@ils e oS jo (S Ol Jlas ety gw jp 4 adlas ol jo
§ e (S Al (g S )0 b Slyms 0> ead sl il )l s DTPA Lawsgs z sl BB Ko ol
Joles IS Sl S L (g lo sime g (sio (Stmaod 5 T oolo b (510 ine g Cute  Kian sod DTPA Laws o5 2l e |
5 i 8l e NIi>Cu>Zn>Mn>Cd>Fe oy aolS 4 Sb jl oK olld Jlasl o518 ols las
23 0SS 2 05 55500 (IVA) p3eadls 5 PAIV) 58] (8ls s 5 & S SI316 (D) Wi, ir jyolie s S
il (ogae Coodlw ;3 (coten sl 5 GaLS ;0 S g pgandlS g S1 13 (59 9 3K ol (e cnlplo Sog 59,

Jdls S g eailyy, i o JUsl eSS L s su LS slaosl

doddo

S8 Jgere polio 4 g0l jloms Joow slls olS sladiss cam aS cawlond canlis Olagow 5l g bawy o
4 slaie (Oryza Sativa) gy (Ve o+ «SSlga g L ¥ v v v o il g nuSuly) 36,00 K00 o SLuS 5 g S
Sk 50 BLS e (13 rega g oyl Slew T sl ,ei S USLy wdas j0 (slodeas paew 5 Cow | HlediS oolgils
Croz a5 i 6138 o age (mizmad (Voo F o)) Ke2 5 9 ST) 0iS co (550 pis 085 [0 oo s 45 S|
IOl G gl T a8 50 g ailyg; Bran G0 Bk (VY (G LlSes 5 1 lalw) sl oo et @ Sl
olld cbale b3yl slr ol sy Sllllas (V2 oA g 595 5 Vlsli) o Lo 15 52 sl (S 3 (39 I3l ) o5 ok
VY e g pgadses 7o+ A Sen 5 Sl55) ol 0ad plnil Glaz sl oo 55 @i 5> e

S s 58 ol 350 L 1o 13 0,558 B 30 5 alise ol 4 5lal 5o sl sl 5 opiS 5l
D9 (o0 Cgmo p3y0 Sl Go> JSho g p )3 (i I slachile (plpl (Ve oA lnl wp (Sl dns 90)
e 5SS yolie sol> gip iljg) Bras s 4 Dae Gk 0 Cenl (e 30 el (il il (lie oS
s b ol oS ) 0ud asi s gl Ll o)l oS MLl (Y- F o) Kas 5 ) w565 )3 (o lons
YoV ()en g (M Ve Ve (LS g 00l ) Cnl o yiws o lagdse 3, 4
oS Galises ol 1o aFins S5 s (F oltl )5l oS 1o peSins Sl a5 () andllas ol o ol b
28,5 15 addllae 5 50 iz oS slacil 4 S 5l S Il (D) ailjy, wis 5 (TF) il 55 (F g

g, g olge
O adhaie cpl ol plol wyl oo Ol 4y Il 50 i ades Bl 5l e dilaie a7 (35 axl o slal jo gy o)
Sis Igp 3o olS 5 S sladigas slass o )ls |1 338°16'N §37°14" SLél s> 5,0 49948 §49°47" SL3l 5> Job
D oz g gbrails § Skl cadlo Tul ool s LS sladiges jo .aiad 0old e (5 e e 9o SIS o S
b lond 5 (o5 Oloogas Wad ;09 9 Sas o9l 0 4z )0 A slod )3 «olys ,0 .Wad dtnds Shaie OT L g



Ol 2 B pols 0 )5 oddd il

S Sogll ialie jyme VA5 e es AL S

Jsers s ol & S5 5l ot anllas (S Sl (TF) JUinl 5551 i (6,505l alfiules] Jyone sloibs,

BLS o il o K il el N
Ala) JRUTES cdale
SB o e ol3ls clals
il ) s A Sl )l S sl T e a5 (Ll dawgs (paSiw I8 (D) aljg, Gis lade Gpass
DI_CXConXEFxED O -
Bl BW x AT

Oeilee (CON) (p,55LS 30 5 (o) @ 5o e SI3ls 2ale (€) (s, 2 oS 5kS 2 0,5 5,500) &l ©d= (D)
ED) (Jlows ;0 35, YFO) 38,5 51,8 (5,00 50 Gloj (i (BF) (59, 12 098 10 0,5) axl )0 iy ailys; Byae
Oj9 Jbo slas (b )3 59, YPO) (r:Silee Gl (AT) (S35 (loj (neSlee lgie ar JLo V) (28,5513 (5500 )0 De

(eSS 7)) oo

S Gluogas
3 el i 5 a8 IS Cale 5 il (S S Calae gl Jolas S Sl Jsbno T ooke Sio oo
IV g Ve ey a SoSdlcolas gzl o (mSle 9 2,0 OV B VY 1 Jelore uﬂ oole .l oo ools LV Jgu
WO yio g el (oo

5ls S digas Shond 5 (So5ed Dlogas ) Jgox

5 il Gl £ Sl Sl Jala cloogas
\RE 2 £10 0D gls
<IVE Y V¥ - I (o 1 oy o) (V:0) (SO xSl colow
VoINS VA/A vIY (1) Jolse mendS liy,S
YIVENY A A (1) S Jeols
fa/r£8)\ Y17 Yoo (1) oo
\tZAE=7K ARZA1 ARVAs (1) )

e 308 DTPA b g o lae o5 9 JS cdilé

S 10 (8g) 5w (JS 5K (5B (s (pguedls) pKiw SIE DTPA L (g 50, las LB 4 IS slacdale
polie 5l i ey IS5 g 5K (ol (pgredls S cllale daS1 plod o ew oo ools lai ¥ Jgax 5o Il
L] (6 pSoslas BBDTPAL S (59, 3l oo ;0 Ve g e o 0 0 31 w09 DTPA L &3 (pl ouls (5 50 las
5 o9d) il oo )t S 55 555 5 e Sl ol 5l i oS cal 0 SokS e S e oA
Jas 0 V- £F e Sl slaS )oﬁxoﬁ@(TH‘\)ﬁi;g%,thpJ ol b alis (Vov e w908
SO DTPA L oo (6,50 l—ac ol (Sl cdale sjls J13 Jols JB s3> 50 JS (g9, 5l oo ,0 YA- 0 g JS o
o9 23lise (8 (25 9LS 2 p)5 oo O U F) (il Sl Sl ity (oS a5 05 0 55LS 05 e AVIY aSL
P ES e YL /A g VYN LY/ 55 4 DTPA L (5,50,l—ac LB 5 JS JSCo cdale (Yoo v o258 4
T olS 50 B 0y o Coew ol 5 (Sslsnsed SleiS 4 amie SB o S 0k polie o 5 okS
Y () g sl Lilelu) 045 oo




Ol 2 B pols 0 )5 oddd il

S Sogll ialie jyme VA5 e es AL S

(P55 345 31 35 ok DTPA s 5 5o e o 5 JS s 1306 Bl Y Jpar

RHVEIRWSR O l518
-0 las eSi oo Sl S bl (Sl
b oo g S 5 st Gl sl
DTPA
\il posasls
-y -/f NN DTPA
o/f N¥ e Js
N2 s
q/ \Ai/d VENEY Y DTPA
VY- 014 YEIYLS)S Js
10 oy
£Y/5 .04 QY/FETE DTPA
YYYE/0 TOYAYID Y YYAAZEYAY/A Js
\AY S
Va/. \YEA SEINEY SIS DTPA
YO Y1Fa/0 VOVEIVEY TS Js
¥4 S
-/ \As VIV Y DTPA
‘M Yy FYIAEAIR Js
v/ S
VY Yay/a INZAEST4A DTPA
YA £9./f YAVYEV T Js

S Sluogas bz s DTPA b s (6,50 kas &l3 m oSKinnod

Sisad J3oz 0l o a8 oo 5Lt |, DTPA L o o efo,lac efims il 5 S Sl gas o dlal, ¥ Jgor
el SB gl 5 ialS ol gl el oo Tyad a5 i sunlins paeadl 5 S Joleo pomndS Sli S ey oo
Gl 5 9, spaedlS iz Elig Hlade jo Rl a5 o )3 5B ge olS )0 (S lils clale sl
oy a) ool g IS0 cpgmenls cdale b (T osle (po (o) (sire g Cute (Sicad (Vo )], Ke2 5 00 2) 225 0
Sl pled 1o (Y2 + Q) jun)S 9 Aol ¢ puizmen .o saalice (1=0.30; P < 0.05 4r=0.41; P < 0.05 «=0.66; P < 0.01
250,5 oaalie JTosle b g)ls cme g Cutte  Stumod pguedlS > s 00l (5 S0 lae (uSiw

SB Slogas s DTPA L oot 5,50 lae Jb S &l5ls o Sticen olo ¥ Jooxr

Zn Ni Mn Fe Cu Cd

- IYF & —e Y —IFY Nits —IPF (1) Jobas pndlS iy S
SNy VAN NAYN Sy o/ N (1) S Jesks
—eleY -\ -+ IvY — YA 4 A a
A -y —efeY o -/ AN [§CTSVUETONS SRS K P ¥ JCH VS

ailbige o gime /00w o F call e o gime o0 ) mhaw o *F

2L el yo (i ol sacdils
J9oz o gy o g 4l «Sgils 1o (59, 5 S 5550 (2] s cpgradls Glaale s sl Byl g aels (5 Sike
Sl slrdiges 1o ;0 VY 5 ils sladiges 5l aw j0 e ble gladises plad )0 (g9, cdalé .Cawloads ools ol F
Blo ;0 59) oS » e S ke Tr 5l o SalE a5 0505 i (Ve 0 +) S92 0l 5 (0 293 090 Sl v 5l 2eS



Ol 2 B pols 0 )5 oddd il

S Sogll ialie jyme VA5 e es AL S

3590 @ gl oo A sgum el SUjlas @iy ails 5 Sgld o o1 oSS oS oo Vo 5l Gl 5
05392 (0,5 lS 2 oS e VO) (Ve v 0) Cow 3208 5 (70090 o o5 00D (et Sy 0 Sl iy 535000 (g9l caalllas
3G olie b g 092 )5 5kS 2 )8 e VIT 5 ¥V Y s g ar iy alls g Sl bl o o cile (2S5
RSk B B iy elS o el Sloe e sl olS o (0,5 5kS 5 p )8 o /1Y) e i (S5l
Sol> g r slediged wo )3 A0 Sl i alply S Tods i8S L3 5 (Ve e v) S 9008 5 (o090 (b 1 0 S9keS
o oonli o gy alle 5 Seild wls o Kt il ey glalisde BB Sslis wisg oy a5 5V al
30895 5 e oy YO g ails jo al Lo wsladly pand iy a8l (o IS5 5 538 pgeenlS oS s o s i
5 (PSS 5 )5 oo \YOID) ool clale (4 Sils e cond (g S0l (s DIl (oo yo il 8l pazs Soilis
(V) Ghe 5 S g i slaals ;o DIl (p fteS g 0 it S 5 0 (RS kS 2 5 (oo /10 pgnesls
VY 6 oIF) oo < (psSokS 3 ppSidden VoY B ¥o/V) ool iy & g ails 5o lylé calé o5 wa,S 5,158

39 (p )5 kS 2 S e IV L /oY) ponasls < () 55kS 2 S oo IV B 10 A) 52500 < (p 5 6kS 0 o5 s

Tr b 50 (pS kS p )5 ) (e Il Ll ¥ Jgon

5 il Gl il o Silos sl Sl oLS al RUCIICA T
YISEND “IA- b/a il paodls
VIsE Y J¥Y Yy RIS
ENN Aoy vz s
TEETA <13 VY Gl e
F1A£1V/0 VA vI¥ RIS
YIFEN) i3 FIA il

FA/FEIAR A-14 VWYY ails ool
VWEIVEAY/Y ¥V \ZarAr RIS
VYO/OERN /) 540 OA-/Y il
VAN 2OF/Y £410 ¥Va/8 ails Jres
Ya/VEYQ/A Yo/ YA Sl
ARTAESRY/Z VEIY AYIF il
NIRRT 0/ YYIY L JSs
BIFEV/E YA AIY Sl
\EEDE 0 o/ il
RAEAZ! AI§ Y/ il &9
NAEAN AID YOI0 Sl
VO 1YY #IV v/ s
S 3L dilygy o g JUl g5

LSBTV o Kas g S55) o | olS a4y ST 51 58 Uil e by b)) 6l sm 515 olS 4y S i 551
S ooy [+ g /¥e VY e fe ¥ 18 VA Al 4y Sl g, 5 S ¢3S ey s pgmenls” JUi
a4 S 5 ) xS a3l e YAVIYA 5 14/AY S BIYAVFAD FY/AF DYF Sl b 4 S 5l 256 oy
’aLm ‘Loa.o.c RSO Lvso 65)3JS..45)..1~0 ‘u"’j (o ‘lnj.:.m)ls Ls‘)" w)aﬁb YN 9 AR IR RS AR ERY ARYAR| 5’/"; FHK)



Ol 2 B pols 0 )5 oddd il

S Sogll ialie jyme VA5 e es AL S

aS 0dl ;0 (Vo1 F) o), g Sl T cpioman ailoais asB (Vo) +) 8 g 00lj 0 Jawes V oy JEs] 5556 polie
D ails Sl iy a8l o wip GlalS lawy (S Sl Sl 6l G

SRS NSO A RPN SN JONN [CRNC SNCITEDRSPSREI (X SIS PYRNIG POSE
solie al objlead asllas axl o i Bras G,k 5l S Ol ailjs, Cds cunload a8 )3 oy o
PSS n a9 See T poasls &ilis; Qi ke (Sl S92 595 50 S 9kS 2 )5 9,See YOIO 9V /e AVV/Y
@l cblis Glole L g5 oad jaseiis (Gg) )3 @5 9kS 2 055 9,500 T7) llyg) Qi Joous jlade 5| i oS 092 59,
A5b oo (EFSA) L)l

P

Aksu S. K., Celyk G. and Gucer S. 2004. Investigation of trace element contents of rice by ETAAS and ICP-MS,
Adnan Menderes University, 4th AACD Congress, 29 Sept-3 Oct., Kusadas-AYDIN, TURKEY Proceedings
Book 284.

Alrawigq N., Khairiah J., Talib M. L., Ismail B. S. and Anizan I. 2014. Accumulation and translocation of heavy
metals in soil and paddy plant samples collected from rice fields irrigated with recycled and non-recycled
water in MADA Kedah, Malaysia. International Journal of Chemical and Petrochemical Technology. 6: 2347-
2356.

Blaylock M. J. and Huang J. W. 2000. Phytoextraction of metals. In I. Raskin & B. D. Ensley (Eds.),
Phytoremediation of toxic metals: Using plants to clean-up the environment (pp. 53-70). New York: Wiley.

Dobermannn A. and Fairhurst T. H. 2000. Rice: Nutrient disorders & nutrient management. Potash & Phosphate
institute (PPI), Potash & Phosphate institute of Canada (PPIC) and international rice research institute (IRRI).
Printed by Oxford Graphic Printers Pte Ltd.

Falahi E., Hedaiatic R. and Ghiasvand A. R. 2010. Survey of iron, zinc, calcium, copper, lead, and cadmium in
rice samples grown in Iran. Food Additives and Contaminants. B. 3: 80-83.

Pirzadeh M., Afyuni M., Khoshgoftarmanesh A. H. and Schul R. 2010. Micronutrient status of calcareous paddy
soils and rice products: implication for human health. Biology and Fertility of Soils. 46: 317-322.

Raskin I. and Ensley B. D. 2000. Phytoremediation of Toxic Metals: Using plants to clean up the environment.
John Wiley and Sons, New York, p. 303.

Samantaray S., Rout G. R. and Das, P. 1997. Tolerance of rice to nickel in nutrient solution. Biologia Plantarum
Journal. 40: 295-298.

Shende A., Juvarkar, A. S. and Dara, S. S. 1993. Phytotoxic effects of heavy metals as influenced by soil
properties. Pollution Research. 12: 75-83.

Singh, M., Garg, V. K., Gautam, Y. P. and Kumar, A., 2014. Soil to grain transfer factors of heavy metals in rice
and health risk analysis in the vicinity of Narora Atomic Power Station (NAPS), Narora, India. Journal of
Scientific and Industrial Research. 73: 181-186.

Solidum J., Dykimching E., Agaceta C. and Cayco A. 2012. Assessment and identification of heavy metals in
different types of cooked rice available in the Philippine market. 2nd International Conference on
Environmental and Agriculture Engineering IPCBEE, IACSIT Press, Singapore. 37: 35-39.

Syahariza Z. A., Sar S., Hasjim J., Tizzotti M. J. and Gilbert R. G. 2013. The importance of amylose and
amylopectin fine structures for starch digestibility in cooked rice grains. Food Chemistry. 136: 742-749.

Zavala Y. J. and Duxbury J. M. 2008. Arsenic in rice: |. estimating normal levels of total arsenic in rice grain.
Environmental Science and Technology. 42: 3856-3860.

Zhuang P., Zou B., Li N. Y. and Li Z. A. 2009. Heavy metal contamination in soils and food crops around
Dabaoshan Mine in Guangdong, China: implication for human health. Environmental Geochemistry and
Health. 31: 707-715.


http://www.tjprc.org/journals.php?jtype=2&id=27
http://www.tandfonline.com/toc/tfac20/current
http://link.springer.com/journal/374
https://www.researchgate.net/journal/1573-8264_Biologia_Plantarum
https://www.researchgate.net/journal/1573-8264_Biologia_Plantarum
http://www.niscair.res.in/sciencecommunication/researchjournals/rejour/jsir/jsir0.asp
http://www.niscair.res.in/sciencecommunication/researchjournals/rejour/jsir/jsir0.asp
http://www.sciencedirect.com/science/journal/03088146
http://pubs.acs.org/journal/esthag
http://link.springer.com/journal/10653
http://link.springer.com/journal/10653

Ol 2 B pols 0 )5 oddd il

S Sogll ialie jyme VA5 e es AL S

The evaluation of potential risks of heavy metals in paddy soils and rice tissues
N. Hemati Matin, and M. Jalali
Department of Soil Science, Bu-Ali Sina University, Hamadan, Iran

Abstract

This experiment was conducted to investigate the potential risk of heavy metals in paddy soils and rice straws,
hulls, and grains. The concentrations of DTPA-extractable Cu, Fe, Mn, Ni, Pb, and Zn in soils and in rice tissues
were analyzed. There were positive significant correlations between the total and DTPA-extractable Zn and Cu
concentrations. Concentrations of DTPA-extractable Cd and Fe showed a positive significant correlation with the
organic matter contents and a negative significant correlation with equivalent calcium carbonate (ECC). The
Transfer factors from soil to grain decreased according to the following order: Ni > Cu > Zn > Mn > Cd > Fe. The
maximum and minimum daily intake (ug kg'day?) was respectively, obtained for Fe (680.7) and Cd (0.78).
Therefore, Cu, Fe, Mn and Zn in soil and Cd and Ni in plant presumably play an important role in public health
in this area.

Keywords: Heavy metal, Transfer factor, Daily intake, Rice, Paddy soil



