G e (6 2w g DY SIsal VYAF g AL SLEL psle o XS ey

o)’aelp‘ufﬁ;adfJ}buwﬁgﬁglkog}ymrm}ﬁwwﬁWg;,gbél::‘mgsl»o.&lé;!

T BT desl T ilig Sy 9 ¢ (5 5o Loy B

05,5 sll =¥ 4l o o315 (55,5158 0dSilae SLEL p ke 03 85l slkeal =Y al 0 olnils (s Il 5 (S5 58 L) (BT (5 gl -

A.D‘ja sli.id‘: utiL_:' (}lﬁ 0 dSliils gwm o )
1 s ok g

ol

DS 51 (ol ) 3> (sida i (b b e g a8 8 Jai 55 OLS soi 5 43553 (S35 06 pte Ol gie & ke
S il o IS 25 5y o 283 o gy 355 ok lae )l 3 1y paie 0L Ypens 5 osy o
b i 53 i B (G ] 3 e S putoms i e 5 S SlaeSTE 3 055 1y DS Wk Ll e
el 8 8 B g2 3590 59 e LS e D33 0l8 Sy IS I e 5y Olime 5 VB 5T ST BT
j&uﬁkl@;t(wa&amvu/bbﬁdaawu,,gaw%tfc,bquﬁw;ﬁ%yaw:.iuﬂ
255 plol SIS Lol b 55 1SS b 5 ke ST e 51 G p 8 e OF 5 YA i) s o
SIS 5T s 5 ST Jglome 55 5 Olin e 003 oS 53 ks 0 omn b ¢ s o 0L ol Gl ol
5 A 4 o A1 o g 5 n e Bl o gl bl 3 Sl (651 e B Al e 4 o

.a:fdxi@)&):
Mcjy%wtdﬂ;Q)J‘Jfgj}l,ugﬁﬂjﬁc)yugﬁjv\’:éwQw
4o

A g asd o0 SiS Ol bl 1 Gl 53 ST Sl Jgeme D)3 Gl g byl 5l (Zeamays L) o nd &)3
I3 35h e mime (59 0 3 pan oS paie G g diz » (Ebrahimzadeh ef al., 2008) syl g3l oanl g3l
Oy Lol dal g g 55 1y g Al s Ay s I olE e pae daalyy Bagde 3 OT U I i iolie
23 o5 et 4 e oS ol di;ujéwéuomsb“w@&uo\ygﬂmumﬁ Coy3 & 9 odkes
ST 5 LeST Lol en YU slac bl 5o (ol s el OF (ks (slagtnn 5 (o025 ST 3 4 55 5 MGG
23 3 ) Gt polis e o il o 558 G Cins (S5 ol p oDl sd e L s 4k e
S 0y le S (sla bl i ypa8 6 5 OT o 8 bl ;s (Gunes et al., 2007) 53 5 &S Jous
b 25 g1l 5k 0L 3T el (sl 80l 51 (SG o 5d o0 03 5shs 4 3 Comw dse gl drlpd b1 DLl 5 ¢ s
uwj,u.)ﬂju:@dgxbwjuﬁMJ:VAV__,V:L,“.;Ml(Si)WL,q;wwjlngxj\asm\
"o S 33l 5 (K (o sh polie S B 51 a5 plal el el 6T (g e Ol e 4 ki 31 5T olS
o 1) ko 45T LS ST o oo 1 e (51 4 55 OWLE I i (ol 4 ST OLLS Ll 0wl 043
ot plowl Ol b (2005 ¢ Liang) sl oo fomete (5Kt I &) Camiy 03 g5 oo 2087 1y (K DI cias oo



G e (6 2w g DY SIsal VYAF g AL SLEL psle o XS ey

Jw‘aw\.&rbu“sh‘sw)fb-a\.&bGﬁijg:)‘j‘&ﬁl{)}k.ﬁﬂwﬁ&@Jbal:f)JS de&j‘w)j

s gn bl sl Sl b 53 olE 53 gy S DI 28T 3 ek ¢ s oo
b way 93l

T S Ol n (59 o3t 5 oo D3 gy p 55t 4 b plol 420 o8y SLEL pske 05 8 GBS )3 e o
OlSnlin i 5 G 08 (oo OFYAC) oyl el s b (23T o o8558 &5 0 s JS U omn 055 1 5 SYBIS
330 MlS b B s s S5 s 0 Gl ST K ol e S 05 e B0 /0) 5 g s s 5 e
g S8 SIS el 1 5 el b Jgloma PH 4S5 5y S g J o colinal 5530 (ol U shomn ks ol ST 4w s
23l amalS oS on ST a5 (6 V1) (Kbl OIS VY 5 CoblS ey Ol 4wl 1 ks o3 770 550 3
& ki s g 0kd 5l pslie bajles ple 53 5 slizel LIS pa Jglowe 1 o dals Hlad s 5m 5338 eslizl (i
3 dn 038 Jael 0L (85 ler Ao a3 ke 5 53 Ll 3 8 O an e 5 A8 6L51 IS 5a J glons
Q(CAT))YUKﬁ;Tg.:Sw.,L& skt S Jshos y;ﬁjﬂmsﬁﬂqw Ol e bl Jlastjl ol 53 OLS (6 e
VO (PHZY) 5¥5n (e YO oy Slind 5L 2l Sa VO foli 2S5 bins i (580510 (VAAY) Aebi i,
4 H20p 03505 Ll b STy g el (255 0)bae 2l Sa Yo 5 Ve o Ve (HAO,) 055500 ST 5 Se
b (5 S I el YEr e Jgb 53 e 2alS L O, o jae s 4 5T Sled 5 i ST 5, 5e o gl
Bradford iy 4 JS Jglowe 5 Ol ok 43,8 3 55 0 5T aslowe 53 PP MM om™Uslae el s
o s (6 8051 e 8 5 RSl ot S o3lizl U sz 56 04D 4o I b 53 Wa goi x5 (5 S o510 (14Y#)

W23 8 )5 eslizal 5 50 3 Lkl ots w5 S (BSA) ' (5567
o g b

Sl 210 o e (Y5) JSEDE3L (Rl dald 4 s IS sl 55 3 Ol 5 SYBET Cled ko 5 5557 L
5 Sl slajles o M| IS Jomn 055 1 O13n 03 (I3 31 (oo 2 2 087 e 0F) Sig sla 4y by o o SYGIS
S5 sl 5 DI b oSS LS5 ol 55 gl | ST s K i b ks 395 (0 Jlez 355 1 oas Sig
alas ol hasn Bl A 558 e OBLE 5 o I 2 sl (AL Gladsle ST A olaplul o

(2005 ( Liang) s s

! Serom abomin bovine



U SR | Sl = WF AL SLEL pale o S g

E 005
E 3
£ D4
s b
v E 0.03
5, E
2E o
& C
gd‘ 0.01
T
£ Si140) §i2:28 50356
MR/l Tkt 3 ppmdas BEE

s b ol 0 GO T N el ki - Bl S i) S

o5
045 @
0. b
O, A5
o
075
o
015
.1
o.05
a

mg W

3
&
=,

Si SE:3R S13:56
T ) PP FIF 1Y

8 oS O s S e iy b e I R gl S

[ R = TP WG S . DX [P S RO 1 PR S TR S 2 CL e S [ (I P SNC  FEC R
T Sl 03 la b alE sl (PS80 i) e E e ® g on Syt g2 la g
Al OhaS AT cla JSualy o tee S Al ek e 3T 0 (LIS Y ole 1) oa 5T ST

Al Eadae mes R o B c Ml 20 s gy el o tagh ol ga o€y by ) add

AMishra ef al., 2008)
aa 0.05
3 E o a
3 3 E 004 -
e '\-\.": =
?;: 2, ﬁ 0.3 b
= b
2358
E = o2
E
0.0
o
B105 B2:2 B3:4

rnsflu.,l.-ﬁ'- J_ph.-_;.‘l s AT
R CINE UL GRS 1L o] O P SPERG T  PRS. HJO8 « RN 72  LE

&be

1. Aebi, H. 1984, Catalase in vitro. Methods in Enzymology. 105:121-126
2. Bradford, M.M. 1976, A rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Analytical Biochemistry. 72: 248-254

r



G e (6 2w g DY SIsal VYAF g AL SLEL psle o XS ey

3. Ebrahimzadeh, M.A., Pourmorad, F., Hafezi, S. 2008. Antioxidant activities of Iranian corn silk. Turkish
Journal of Biology. 32: 43-49

4. Gunes, A. Inal, A. Bagci, E.G. Coban, S. and Pilbeam, D.J. 2007. Silicon mediates changes to some
physiological and enzymatic parameters symptomatic for oxidative stress in spinach (Spinacia oleracea L.)
grown under B toxicity. Scientia Horticulturae. 113:113-119

5. Liang, Y.C. Wong, JW.C. and Long, W. 2005. Silicon-mediated enhacement of cadmium tolerance in
maize (Zea mays L.) grown in cadmium contaminated soil. Chemosphere 58, 475-483

6. Mishra, S, Srivastava, S., Tripathi, R. D., Govindargjan, R., Kuriakose, S. V. and Prasad, M. N. V. 2006.
Phytochelatin synthesis and response of antioxidants during cadmium stress in Bacopa monnieri L. Plant
Physiology and Biochemistry 44: 25-37

Effect of different concentrationsof boron and silicon on catalase enzyme activity and total
soluble protein content in sweet corn (ZeamaysL. var. Merit) plant

F.Mogherry?, F. Behtash? A. Aghaee®

*Corresponding aurhor:

1- F. SC of Horticulture science, Maragheh university. 2- Assistant professor of Horticulture science, Maragheh
university. 3- Assistant professor of plant Biology, Maragheh university.

Abstract

Silicon (Si) has not been considered as an essential element for growth and development of higher
plants, it has been proved to be beneficial for the healthy growth and development of many plant
species, and plants usually deposited this element in their cell walls. Boron (B) toxicity is an important
disorder that can limit plant growth on soils of arid and semiarid environments throughout the world.
High concentrations of boron may occur naturally in the soil or in the ground water. In this research,
role of S in change of catalase enzyme activity and total Protein content of extracts of leaves
investigated under boron toxicity. The experiment was arranged as a factorial scheme based on
completely randomized design (CRD) with three replications in greenhouse condition. Three levels of
B (0.5, 2, 4 mg L™) from H3BO; and three levels of Si (0, 28, 56 mg L ™) from Na,SiO; were added to
nutrient solution. Results of the present study indicated that silicon addition significantly increased
catalase activity and total soluble protein content in sweet corn plants. In conclusion, silicon can
improved boron toxicity effectsin sweet corn.
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