Ol 2 SB pole 0 )5 (moddd by

SE 6350955 5 39l allie jo2ee WA ot AL F

S 40 3loygl pe 3l Cadled g &l)3 gl cdale g g9 51

Yéjé @‘)]A—O—’l} L;.C fﬁvél.b) 4\39&@ ‘\9)1§ GQ_’).MJ o..L:.‘>5
z5S Ay (odlulalsT sl8iils ( cwliaS15 04,5 JLoliwl g o)) cwlid S (gomitils cuiyi 4T )
*Email: Rezaee_sh@yahoo.com

LRV

L5k 000 S cdndy 50 S Slo sl w3l Colled (g 5 D393l Clle g g9 53U ey yslite 4yl oS
S eSS e Shee (Voee Bee ee o) mhaw Jloz 0 plaS o 5 (o)l g JSamST uaianST) 0)3 5l g4i an
Collad 55, VY 5 VF Y bS5y i gl el s s oo 0 gl 5 oSl dzjo¥D (gles Lais L 5 boglice
il331 Ll ST sl o T Eodlad gg, S Iosl il ey sdnsSTols ol L gl s (g S0l S o 5T sl ]
pShee Voo 5 ko chale 4y bgype lepsl codlad oS 5 it 28l 2l o sl T cudled (Lo 5 gl il
Sleogas iz 50,5 sl L elod (loj 0,35l il 5 pgi g aly (oou T collad LIS psb @y 09y S 0 S0l 50,3530
il e S

5loygl w3l 0,593 ¢ oS 6 ¢ JSiounST 5l gaudS” slaojly

dodslo

E el §la0 )5 oud el by 4z g > olgs g asias b gy5ld 5 ple yo polic o igl, alex 5l 350

At 0397 5O Wz Sla by, g Slge dnwgi 4 azg bl 4l (65)0laS 5 S iUl e n9)lo 5 (S pleed mlio 5
Sbylas il Y pame ddsi 5 ot GBbs, 5 ood adg Dol Lasg Cay dame Sogll 5 OS5 w36l
s 4 iy a3 s 2l ) S Ol S Lo ,0 Sldgil L) (Ve o F o San 5 S0LE) Conl o0 laizgs
2 o G iiSTy 55U Glyin SB Glaga T (Ve i uily 5 SOb) 035 (o et D 4y 9o plerd 5 (Suid
039l 5edg ) 45 Sl (395505 43z w51 (e jlepgl (Ve A e 5 (22) Wyl ofyg S i polis 4z
slaasls 5 (S plgre 4 atlgioe S (Supse Sk 4 g Gl (Tl 0 Sggn S (Sidden sla S
)'10)5‘ fv'));‘ u...ll.aﬁ).v ul)\)g.'l) ).uL R Lel &«.&L?U U"‘ o u.v‘)JLu (Y’ <Y c)jd.” A7) ‘u\)l&mg s_iol)) ..\......JL: S u...D..S

Al aSle, S

L o9y g olge



Ol 2 SB pole 0 )5 (moddd by

SE 6350955 5 39l allie jo2ee WA ot AL F

dises 4 LS (VYYY ool sl 5 obal de)ad 6,503l Slaond 9 (558 Sluogas (S Ol 3l
eV Do Ve ) s e 5 oS 5 6 gl IS ST b e S 5 515 0 o a5 )
30 S sladiges 00,5 bglos a3 8o Yo Soe a4y B e SeS g adlal S 4y 5,09 Oyg0 4 (S p56lS 6 S
LS 5l e loy SDae CBdS 5l L 00l 4sS0l el )5 cud b as 0 e Cosb Laas L ol Kl ax 0 YO sles 5 (SO ,L
SAS 13310 5 51 oolawl b sl o g asyos bl 0.0 (6,56 5lasl (VAVD e 9 19515) 5lo 590 0o 31 Cadled 5 (510 paiges
285 Oygo Sl g0yl b o Silis anslie g Excel lals 5 5l ooliiwl b b loges pun

! 0 00)51 (\)J}b )0 axlas S,90 S ‘S:L.Mws é).d A_JLMW )‘ L.§>)" GL».:

axdllio 0590 S (o beouds g (S b Wluoguas (B -V Jgur

ECIRVOW ST eske o Sl o) sl
RV
YIY \IYY YAIY Y Fa/A J-S DOR I

S giae do ) S s o Sloygl eyl cudlad (59, p log g 1,39l cdalé co,34il Eo5 aS ol Hlas il lg 4y 5o bl

(VY Jgaz)og

Slossl mrl b Slay o 1 SKile Suiliols 435 =Y s

3To gl Sl yo (pSiles soliT ax o Ol paiS o
VELYEIYO** Y ol
DYYSOY** Y 0,55k g5
YOF-a/¥0** v 0,35k zslas
SYVAF/YYY % Lo

YFIFE - i gy

A2 oo LS 1, 70 5 1Y mhaw 10 il gme i 4 B



Ol 2 SB pole 0 S (mondd b

SE $55eSse 5 STslem allie 97 VAP et AL P

35U a0 3logl wo sl a3 o lis loygl me il cdled (gg, 1y 0 iigl 5 JSeiannST ( podnnST &l 346 J1Y S
by il cudlad (59, (S55l05b 5 oo o el aLBls 1) 055 Colad o o 0,89l j9a )0 5 (2 S eS|
&1ls CUO odle as sl o 0,85 95l o s (5 s 0% gebaw 9 ;g8 Jhad gl)ls o ST .0l saaline CUO 4L o
zoy Slyd gl plo b uld o |y CuO 3l 98 Siloil Ol Wl so a5 sl (gaed,ad L S| G.JT Sleogas
VVE K 5 sSasl)ans

_."90—

2 80 - A

270 - B

e

§60— C

_5-50—

2’40—

<Ir30—

z|20—

ZlO-

()]

é 0' T 1
NiO CuUoO Ag

0y5 ¢ili g g
o059l 35T cadlad (59, wly3g3L £ g5 1 -1 IS
ToysT el ealled ol calé al58l b oo oL Slos) il culed 55, 1 sl Giliseo (sloclalé 1Y S

B o SokS oS koo Voot g pho SIS )0 i T Cudled (5568 5 (i S ok 8L ialS o ixe jsbo 4
A5 edwlive o pxe Dglas S 0 FelS 5 Dl 35l )T e Ve 500 cale o ax 510l ssaline S

120

o @ O
S O O
1 1 1

O

N
o
1

o

0 100 500 1000
(MY/KQY) 0,5 o5l cdake

jio”T WA)J Called g9, o w0l )3l Lilio zalaw 1Y &

(mg N-NH4/kg d.w./2h ) 31 64!
- .
o



Ol 2 SB pole 0 )5 (moddd by

SE 6350955 5 39l allie jo2ee WA ot AL F

& 59y <an sley 4 G jlo gl cdlad jzalS 59, VY o Y i3S 5l o .28l ialS jTo gl ool codled oyley cusdS L

YU can Slojosl ,o Olpdgil as cawl cpl 0 (5,8 (Y USS)ais samlice Jlo cxe glas 59, VY o YT lej oo (Jo 090 Jlo 5
ol 00 o 3] Codled zalS el g 00,5 £4,8 S ol 095 ol 5o, ¥

100 -

N WS U N OO
OSSO S OO0 SO
| I N I SN I N E—
>

vy}

(mg N-NH4/kg d.w./2h) ;16,4

[EEN
o
1

o

7 24 72
(day) yb;

oygl w3l Cadlad 595 p ©Iy3636 wlad yloj 1Y Ui

5 55l ) sl Sogliie S Sloogas ¢ cale w3 ol g5 b byl o S 4y eyl Celled ol Lt ol aslas
OlS 4zl 50 g Carons el (ROS) (5,81 Jlad sloaiss ades b asilgs o 1) oib 5l e of5T slagygs (Y1 F ()]
Selgi 5o Rl 4 e 4 eud Wil o 50 Loled 5 LaeedlS ly S ol 5o gilies JLid el ROS gy o5l colled
P) Gaxs oo 5 )y ( T olge oS g ke PH Glie reizmen (VT (e 5 5Sulz) 355 00 S lam 3l iy 5
Sesn ol |y cdlad iSTam T 1o 45 ansl o wellas PH 5y (gl by 3T 0,1 @13 5l ks, 1 g0l b Sk (Mg K
oo 2 ol cdld 15l 5oml s SYLPH o 5 e

&l

9 (5....“.: 9 Jl} ;.)Lwya} )‘ oblﬁ.u...a‘ L> Jl} (_g‘l.ﬁm.s))—‘ )‘ (_;‘>).: w.ﬂ:_‘i .))91)." (\Yﬂ\) 8 L)’“"u)ﬁ" ‘ U’“" 5‘59.1‘ o uj.._‘>l.:
VOY-Y9) ao ¥ o )las S g Ol a5 " oo il oo 6 y90lo a ol 51 sty o Cywo) il

0 Lot ! 5 S Slidod sanwbo 4,08 (S oleond a0 sl g, 70 ITVYY M g w0dl; St ‘k_;{lzo\‘sk_
AQY

Eldor P. 2007. Soil Microbiology, Ecology and Biochemistry. Tercera ed. Eldor P, editor. Chennai, India: Academic
Press.

Josko 1., Oleszczuk P., and Futa B. 2014. The effect of inorganic nanoparticles (ZnO, Cr203, CuO and Ni) and their
bulk conterparts on enzyme activities in different soils. Geoderma, 232-234: 528-537

Shankar S.S., Rai A., Ankamwar B., Singh A., Ahmad A., and Sastry M. 2004. Biological synthesis of riangular
goldnanoprisms. Nature Materials, 3: 482-488.

Shi Z.J., Lu Y., Xu Z.G. and Fu S.L. 2008. Enzyme activities of urban soils under different land use in the Shenzhen
city, China. Plant, Soil and Environment, 54: 341-346.



Ol 2 SB pole 0 )5 (moddd by

SE 6350955 5 39l allie jo2ee WA ot AL F

Yang L. and Watts D.J. 2005. Particle surface characteristics may play an important role in phytotoxicity of ahumina
nanoparticles. Toxicol. Let, 158: 122-132.

Zantua M.1. and Bremner J.M. 1975. Comparison of methods of assaying urease activity in soils. Soil Biol. Biochem,
7:291-295.

The effect of nanoparticles type and concentration on soil urease activity
Abstract

This study was to evaluate the effect of type and concentration of nanoparticles (NPs) on soil urease activity. Soil
were mixed with three types of nanoparticles (CuO, NiO and Ag) each in four levels (0, 100, 500, 1000 mgkg™) and
incubated with constant moisture content (60% FC) at 25°C. Soils were sampled 7, 24 and 72 days during the
incubation to determine the urease activity. The results showed that the most frequent inhibitory effect on urease was
observed for CuO NPs. Urease activity decreased by increasing concentrations of nanoparticles and time. The highest
and lowest urease activity was measured at 0 and 1000 mgkg™ nanoparticles, respectively. In general, enzymatic
activity depends on the type and concentration of nanoparticles, NPs—soil contact time and soil properties.

Keywords: Nano-CuO, Nano-NiO, Nano-Ag, Urease enzyme



