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The activity of superoxide dismutase and peroxidase enzymes under the influence
of water and irrigation intervals to ornamental periwinkle
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ABSTRACT

To investigate the effect of magnetic water on the periwinkle a factorial experiment based on CRD carried out with
16 treatments in three replications. Treatments consisted of four types of water (magnetic tap water, the tap water,
magnetic well water and well water) and four irrigation intervals (2, 4, 6 and 8 days). The results showed the least
time to flowering periwinkle (45.20 days), the highest number of flower (17.96), the highest number of leaves
(165.88), the maximum number of branches (17.44), maximum height (21.71 cm), maximum diameter of the stem
(6.95 mm) and lowest ionic leakage (55.96%) were found in treatment of 2 days and magnetic tap water. The
minimum MDA observed in interval irrigation of 2 days with magnetic well water and magnetic tap water. The
maximum MDA obtained in irrigation intervals of 8 days + tap (9.7 nmol g F.W™) and well water (9.45 nmol g F.W™),
respectively. The highest and lowest activity of SOD were found in irrigation intervals of 8 days with magnetic well
water (59.75 IU. g D.W™) and irrigation intervals 2 days + with well water (10.86 IU. g D.W%). Maximum POD
activity (6.04 nmol g F.W™) was observed in irrigation of 6 days with well water.

Keywords: Catharanthus roseus, ionic leakage, magnetic water, MDA.

* Corresponding author E-mail: hashemabadi@iaurasht.ac.com Tel: +98 911 1380551


WWW.SID.IR
WWW.SID.IR

VWAF e o) 5yl FA 550 el Ll psle b+

Wl s BB Ol 568 0l Coeal jlews olS
Sl jen g SiS A5 dbel coge
(S59998)90) SLicam, G Shy o el
tbosiser 5 (Soogill) G0 JE3lo ((Suiglssed
Do Job a4y iy (g)lodsyy Glocaml 5 95800 ol
lple S oo )l obS  ady A ye g Ol SgeaS
6l Ol s e 5 canlin Lol (sl 50 sl
ST sgseS i ol J) Sspsbay kS bl
ol 3,Skee 2l corge Jlopeyd 5 0S5 6T ol
Abdul Jaleel et al., 2009; ) ol pgo Hlas g
Bhatt & Srinivasa Rao, 2005; Aliabadi Farahani et
.(al., 2008

B ll slaygs b s o o Semgy
o515 9 P CAS Gl S eghes N0 g Ve
QLT 30,87 (o (ol (2915 oS 59, |y (LS
5 S lead (28 3L e (I 0 Sl o yiin
S | e e den O syl j90 50 |y ady; Jobo
(Taheri Asgari et al., 2009) ais,ql Caws &z
s oS b, hoasls il ol Saagy
Aeg Ve kel layss o i | ases ol
Ardakani et al., ) ws,S 5155 el)5 cud b asys
(2007

ol cue b Sl mle jope ISk
iz olS oSl bl slojgs s (unbline
3 abrerd e slotny 5l ooliul Coenl Ll ol
@)l ol (Jgame gudy CudS g ZoeS il
oLS (59, Geid ol o)l el azg (UL L
Catharanthus ) " uls, o pleil uilgy oo
Sl 0,55 bolgils LS o Seee 5l S (FOseus
Van der Heijden et al., 2004; Loyola-Vargas et )
ol b ol (ieen ol 5l Gae @l 2007
lmyl calld s, Gilel loyge 5 (cmrbline
&2 2 Ol b Grzmen 5 (ST D) oSl
ool lg g (S 9 (oS Sl S )

by 9y 9 3lgo
wb b B o b yeSl Ojg0a ui%L"}T o)
ol5T slad yo jles eojpli g Jole 9o b Solas JolS

-

doAdo

O game Aol BaiiS dgaone Jole 1y oo ol dguaS
5 i (Al s ohisn 5 k> 0 @plas
ol Cudgame aSl gl cwnl ol ale Sizdels
Y iSS obml (g5,glaST S g o, Bl
@by Sl eslinul ol Gl O ()50 b
Srae 2l wxly o Gl e eadady Jyame oS
L Olyisn 5 lafSal, S oy el
el 1y el Gl Brae o U5 T 4 (ol
IS onbpmblie ol hooslinal ojeyel sl
Gl sl ol e g (Spden laghy,
ouds (Byme ol (90 00 5 SipglisS SV gazmo 3 Slos
Banejhad et al., 2013; Maheshwari & ) <.l
mabline o Gl Ol jeee (Grewal, 2009
el @l Sl sl JoSIge ot (Al L g oud O
O (g (e S el e )
FESO iz b ogdice carge g 0ol Of (S5
038 e G Sl (5 s9zse 38 slapaie
Sz il ool pblise ol Jlasl gl
2 wsbee o b sl @ O lasSUse
@ g ol by Ol Dde Qs b e
Xiao-Feng & Bo, 2008; ) ol oo iliél ol & pas
(Al-Khazan et al., 2011

SaTis S5y oeeblite ol 23l amgy o
b Gl @l g oy S pleerd 5 (Sop
5 okl @ CotS 35 b (punbline O 5l oslana
ol celie (55,5laS” sladan gl SB sla S
L1, ks ol las ol Simgsy (Saliha, 2005)
3955 WigS 93 g p8)S ,8kes (59, (mrbliie Gl
Q305 iulesl

oeablise T 1356 a5 wogw, 4 opl & o
2 Ssysbar ool Sglite oS 5 Ol g5 4w
il o ol il bl O LT g
SloisS 5l Sy 3 Slae (g, Ll bl o 5 o Shae
Maheshwari & ) cula (g)ls gme 50 0950
(Grewal, 2009

god 5 0y sl 3 o CeeS Ol CudS g3l


WWW.SID.IR
WWW.SID.IR

O e o5 Sy g Bgemnd dnSTpgw slaps 3T colad s s goblesla

ol (ol 5l Gt ehate oy o soliiwl L]
S5y0e 9 ool e ows ol eslaiul g0
50 oolatul 8,90 Ol slo Shg 5l (S o eolaa
L35 4 Col (5y9l0b @ oY el 00l ¥ 9o
i 33 2 YooY oo¥e gl S LIS 555 L oS
L oolen (ol Gl & bales Jsl 51 ey bSe

L8S Oy50 skl O

Syge SB aleord 5 (s sla Sy ) Jsor
uﬁ.ﬁLo)"‘ ool yo eolal
Table 1. Physical and chemical properties of the soil
used in the experiment

Soil garden+ sand+ mold (1:1:1)

pH 6.69

EC (us) 183.4

N (%) 1.8

P ((ppm)) 24

K (ppm 45.52
Texture Lomay-clay
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Table 2. Properties of the water used in the experiment

Well water  Magnetic well water — Tap water  Magnetic tap water

pH 7

EC (dSm™) 656
(Meqg/lit) ClI 95.4
HCO; (ppm) 915
Ca (ppm) 230
Mg (ppm) 40

Na (ppm) 62.14

7.25 7
619 584
49.7 42.6
125.5 109.8
240 220
40 48
64.28 55.71
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Table 3. Analysis of variance of different treatments on the measured traits

Source  df Daysto Flower  Flower Leaf  Branches Plant Stem  Shoot fresh  Root fresh  lonic MDA  SOD POD

flower number diameter number number height diameter weight weight  leakage
W 3 1709™ 2521 13.63" 711 9.69 5.83 0.688 108.7 19.14 715 9.66 2292 8.402
T 3 5327 20497 21117 34567 14.787 13.847 4.910" 674.2” 26457 13357 3.087 142.297 10.53"
WxT 9 3407 1333 32247 12977 4127  1416° 2439 43.16° 14.90° 70.677 1677 3037 1.041"
Error 32 1443  4.858 6.372  163.83  1.149 0.483 0.225 10.485 3.512 22941 0.14 19.4  0.1729

C.V. (%) 2.56 24.99 6.31 10.36 8.82 3.76 9.35 13.25 17.93 6.59 5.04 12.08 10.15
SIS S Syl 395 g duo )Y g ao,0 B Jleial e jo s S ol S S g s ek
el yse T sl e W

*, **and ns: Significant at P<0.05, P<0.01 and no significant respectively.
W: Water type and T: Irrigation intervals.
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Table 4. Mean comparison of the different treatments on the measured traits

Days to flower Flower Flower diameter Leaf Plant height Branches Stem diameter
Treatments__ (day) number (mm) number (cm) number (mm)
WiT; 45.20° 17.96° 39.16™ 165.88° 21717 17447 6.95°
W; T, 45.80° 9.66™° 40.79° 135.22° 18.64% 12.55°¢ 5.41
WiT; 47.60° 7.06%" 42.55° 119.77¢ 18.45 % 11.99°" 4.65 %
WiT, 47.26%® 5.06° 38.16° 114:66° 18.31 %f 11.66°" 4.46°
W,T; 45.80° 12.00° 37.04% 139.77° 19.83™ 12.44°¢ 5.44 %
W, T, 47.46% 7.60% 39.50™ 117:11¢ 18.23%f 11.22¢ 5.21°%¢
W, T3 47.53® 6.60%" 41.39* 107.00% 17.82°1 11777 4.44°
W, T, 47.90° 413 36.91° 100.44% 17.28™" 10.88% 437"
W;T; 46.10™ 16.20° 39.79™ 154.77° 19.93° 13.10° 5.70°
W;T, 47.16° 10.46™ 40.80° 138.78° 19.11° 12.66™ 5.40°
W;T; 47.40° 7.93% 42.62° 119.11¢ 18.08°" 11.88>" 4.49¢
W;T, 47.63% 6.20% 38.39° 105.11% 17.63°" 10.99¢%f 4.96""
W, T, 46.10% 11.86° 36.39° 135.55° 18.16%f 11.99°" 5.45%
W, T, 47.96° 8.00%% 39.80™ 120.67% 18.72%% 11.66°" 4.99°"
W, Ts 47.86° 6.06%" 41.57%* 108.55% 16.96%" 11.55>f 4.73°"
W, T, 47.30® 4.26' 38.01° 101.00% 16.57" 10.55" 439’

a8 oo ol 1, LSD Q}.a)'-l 30 P 0) o gime Dol 098 S e By, (giw ;2 0
tolz O 5 (gl olz Ol o O ounbline jod O Wy g W3 W, W,
Db e, A 92 LY (gylal jeo Ty g T T, ¢Ty
In each column, means with the similar letters are not significant different (P< 0.05) using LSD test.

Wi, W,, W3 and W,: Magnetic tap water, tap water, magnetic well water and well water;
Ty, T2, Tsand Ty: Irrigation intervals 2, 4, 6. and 8 days.
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Continued table 4. Mean comparison of the different treatments on the measured traits

Shoot fresh Root fresh lonic leakage SOD POD MDA
Treatments weight (g) weight (g) (%) (IUg*'FW) (nmol g* F.W.) (nmol g* F.W.)

WiT; 39.98° 19.057 55.96" 52.847 2.937 6.25®
W, T, 27.40° 12.84™ 63.23% 48.54° 2.44" 6.67°
W, T, 23.55° 8.57¢ 65.74° 52.84% 3.44% 7.04%
Wi T, 19.64° 8.04° 67.30% 55.31* 4.68% 7.36°
W,T, 32.68™ 15.54% 59.75% 31.11% 2.65%" 7.13“
W,T, 20.517 8.10° 74.51% 37.66 3.73° 8.11%
W,T; 18.62° 6.59° 77.38° 34.18%¢ 3.89° 8.40°
W, T, 16.19" 5.23% 90.95* 15.80% 5.92% 9.70*
W;T, 36.32% 17.36% 60.927 37.53% 3.21°9 6.19%
W;T, 29.77° 12.93° 62.16% 39.17¢ 3.32°9 6.45°
W;T3 18.85% 6.14° 74.42% 34.04%¢ 2.88™" 7.35°
W;T, 20.56% 6.69° 86.09° 59.75% 5.30% 7.68°
W, T, 29.64° 14.56° 64.50° 29.63° 4.68% 7.12%
W, T, 23.64% 12.36™ 77.13° 27.66° 4.59° 7.49°
W,Ts 18.39% 7.00% 87.22° 16.26% 6.04° 8.34°
W4T, 15.33' 6.17° 96.37% 10.86" 5.81%° 9.45°

Ao o Hlis |y LSD (g3l 50 (P<e/+0) Llo sine gl 955 S e Bg > (g 50 50
éoLg u’l 9 JWJaL.u el% u] Y g_;'l ‘GM..JaL.suo R g_;'l W, 9 W3 W, W,
GG 59, A 98 F Y (gLl 90 Ty g Ta¢T, ¢Ty
In each column, means with the similar letters are not significant different (P< 0.05) using LSD test.

W, W,, W3 and W,: Magnetic tap water, tap water, magnetic well water and well water;
Ty, T2, Tsand Ty: Irrigation intervals 2, 4, 6 and 8 days.
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