Iranian Journal of Horticultural Science Sl SLEL
Vol 48, No 2, Summer 2017 (285-292) “’f < S r’"&
DOI: 10.22059/ijhs.2017.137318.883 (YAD-YAY 0) \WAFP Lol ¥ 5,Lais FA 5,90

G T39 A9 929 9 —WT Ol p 4 49 30 Sl gu § bt b ! 45T
Ol M) SN 98 (N gler d

"ok w0 9T Oilm oo T (5 el aslow! oo | JOle 4o
Ol Oy ol&Sls (65, aLiS 0uSiiils cabil g Ayl wlid S Golu (g smeils Y 5

gQu.:z:ﬁ bLAJL.n g;ﬂ}}s Ol f'...la_" cLﬁ K} éjJ}L’;S AJ'&‘J-"J K] Q\.E.;.Eaﬁ Js,a guéb —Q.Pb} f-’l‘; Q‘m: 5 r.au" " L‘)L::\J‘D Al
Q‘ﬂ‘ ‘A.J'l};j ‘65”\..:5 @}JS} d‘:').-"i
YLV 2 5y gl — VFRE/A/YT 2l s )

oS>

Kl o LOT pgman 3,5 b g K pu 5 Al Slad 4 Jb 0LLS L5lSTas sable (a(Olums] 51) sdsSTsl
) 03 diid 0 b g W K5 el s Wil g 5T b 5 Bl gl Juld oS 5 cpl b @ly Se L 5 ade
or I S5 s i okl M5 5 55 b K NS ke Sl g 5 Sl Aol ST (g3
Slio S el D) o35 WIS Ol s, A oS Sk b IB 5s g Dbl el i d s bl A
By JS g s D Epe @ (S50) Mg 5 1S, s SsS 5 —WT GlaedinSIal Jold hags cpl 53 gy 358
W55, 5 wup 3 psS 5 —WT BSIoL Ol @olian ST OUS pite Slgm 5 Sl dul 3l 0L S
VAAO G /0N 5 A5 555,518 5 VYV B V0 o ay o 530,505 3590 55 itlites (o )led s (5 ek Wials 4S5 sbay Ll
Sliges Hles oals OLE b opSile fmlis g uite (PPM) Osdos 55 oo Y/¥0 B 0/0F 1 dp 38 5 -WT 5 05 5 0 8 s
255 415 Js A s 5 T aaSIaly Olsme o ey b 53 p 8 IV S b OIS e Sl g 5 070 B b Sl

LS oo Sl e kSl al ) S SG 2 s e kol Hled St SN 51 4S sl ol

555 (e B b ki e (T o kmS T ST (S0 3M9

The effect of salicylic acid and chelated magnesium sulfate on amount of a-tocopherol
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ABSTRACT

The antioxidants are anti-oxidative system in higher plants and therefore their endogenous stimulation or exogenous
application of them can be effective in overcoming on stresses. These combinations are included the kinds of
enzymatic and non-enzymatic materials such as: vitamins, pigments and so on. In this present experiment, the
influence of salicylic acid and chelated magnesium sulfate was studied on stimulatory or inhibitory effects on
different antioxidants production in the pears' leaves. The experiment was conducted in the ecological conditions of
Qazvin province in RCBD in 2013 and plant materials were selected pear trees belonging to Louise Bonne. The
studied characteristics in this research include antioxidants of a-tocopherol, carotenoid, chlorophylls a, b and total.
The results indicated that salisylic acid and chelated magnesium sulfate significantly affected on the content of o-
tocopherol antioxidant, chlorophyll and carotenoid in the leaf pear. There was a highly significant difference (P<
0.01) among treatments. The changes for chlorophyll pigment were between 1.03 to 6.27 mg/g, for carotenoid
between 0.06 to 1.985 mg/g and for a-tocopherol between 0.03 to 2.30 ppm. The LSD indicated that the highest
amount of o-tocopherol compound was obtained in the combination of salicylic acid (0.5 g) and chelated magnesium
sulfate (0.7 g) treatment. It can be interpreted the positive role of the aforementioned treatment in producing
stimulation of this antioxidant.

Keywords: Antioxidant, carotenoid, chlorophyll, non-enzymatic, stress.

* Corresponding author E-mail: m-amiri@znu.ac.ir



w5 Js395 8 W (lime o S oo jie g 5 Seliacdlos apnsl 15 10 San 5 Jole YAS

sl a5 (Sies, 1999) cuul (GSH) glazsl g,
JWd slaaiss 5 0o C el JBG0l, oS
Wed  JeSon S0, ke 5es]
o231 Gty bawgs |y HoOz g i STy
S (oo e (5 ge D90 4

5 peites Ojgodr G Shedle opll
(ROS) (35051 Jld sloaisT Lo o piitons o8
bS5l 86k S5y ead
(Hayat et al., 2007) aas oo ialS 1) (s5l00uST)
loppl s ool b eauSealis ol
03Bl 9 SBgemnd apuSlugw (Sanashl
03,5 osdplie ;5 5lawST NADPH 5 jlaxasSl,
S5 Lis g earaShol adgi 5 ol5] slaiSssl,
ST See )5 A 5l K sleearuSTol
Cloygh azis 50 9 (J39,1) abyew 9 985595
.(Moharekar et al., 2003) o,ls & (Fuwss)
o2l 53,8 S oy 5 Sebaclos sl il 2 (5938
ol 095 4S5l 5 5laST ACC 3l jo 9525
Al 5 Ol Gl Colucun 5l ]
B )0 Sl Sl 4 azgi b5 008 (xS ol
OeeST Jlb slaaiss adgs Sl (e slaas
ool g g 50yl Baler e 4 Cailos Wyux
51 eaS eudas ol (1986) Drolet et al. )35
o slr ol spam & weSnse JI03), Wy
SrSse Cwl 6y wlew 5 hsl 4 ACC
OB 55 39790 SdnSpge lais 50 9 S (o0
2 oeelish e izmes Selencdlo sl o)l
(Nemeth et al., 2002) a2 o il38l oLS cél
5 Skl sl (6 las Slse 2B (gl cnl o
rolis ogdlay el y oS ) A i Slidges
5 (F3le)5) s soen Sy Ol 52 (S
A gy O Sy 50 Js 5 s -l

b 95 9 3lgs
b ey jsbiteas VYA Lo jo Gdss oyl
eIV EL SO o s sleoannSToly ol 5

S99 bl Sblglea slivwg; yo @y (D

Aodo

oy ool sl Gl b 92k, oy e
oSl slbeuS 5 Egas o8 L
Sz ciolSTol Slle  m (olaeST ST
apslng a5 Sanshl 4> cwl e lals
Iy omolol 25 Lo 31 5 aial laoswl (SIS Slge
) ol a8 aited olacaS 5 S o 550 ol o
bl () jf g (S SlogS plp o
SlysSol Jolt boaruSTol o Spge A0S oo
Wgig) 8 (B melng) J9858 (C meliag)
2l sl Sl 8,50 SISl (S s Lol
295 b 3 )50 o5 ALblise (e 55 53,
a2 (00 3950 (SamSToly slaga sl ol 5l S5k o1,
ools G 3 oyl 4y (SawnSlol L5 om0 5
.(Blokhin et al., 2003) s oo

Slg S o hlie slge i 4 b l5S
(Taiz & Zeiger, 1999) o,ls o,Lal LroasusSTol
s (2002) Fang et al. dex> I Ko ladse
3,5¢ ,0 (2005) Ghorbani and Ladan Moghadam
5 S (dplie) jlogidgm )3 it (A
5 09l (i) Sle ;0 0568 2k g 9555
SbygSel i g DlygSwl sl jo 053blS ais
Lylys o a8 Slej aniils ST Jg,855 65 sb>l o
Wb oo Gl ST @ el (453bglS cos s
x5 BB lie 4 NADPH (ol lasly glolis
oS Jele o jie (Sies, 1999) s4d o 05938l
Blans -5 5500 35 e ] g0 (iSlsS)
a5 el (L5900 DlgS gl gand —F o 5L5g 000
5 oS e LIS 1, NADP';l NADPH oJg
403y (1995) Rock et al. 5,135 llas 5 ol ol
i ) S, osssl BaSlol el
G aile ST, sslislS 5 (NADPH
Ol 5o (eSlsS) (S Jule plgie 4 gt
0515 Jlo s o 5,065l 5 NADPH
eole clle Lias g aST ebslS 4 sl
Lol stod sk ,o (Redox) sLal ¢ jioluST

ot Sl N (53,555 oS5 g |
Lol ebsls Cle Gl i Sl iy



YAY VA5 lasl ¥ 8 Lods FA 8,98 ol Ll pole

Chlorophyll total = )
(20.2 X Agss + 8.02 x Aggz) V/100 W
Carotenoids = \p)

1000 (A470)-3.27 (mg chl. a)-1.4 (mg chl.b)/227

aslg,y ol o
S9eia 55l 5l (B0 (SBg8 Jglome pn> =V
wi Ol =A

25 > 5 039 = W

LT polie 8ol g (gilulas (akis
Botsoglou et souismdsl g, 5l eolatwl b Jg,945 o5
)5l L HPLC olKiws Lawss 4 (1998) al.
(Schimadzu) Jle 55,5 L mb (315 45ks,S)
<8l 0 PPM) (oo 10 ol iz g plexdl
4 Lyiyn e iigial 5 Jalie e b BSOS
SHPLC _osls a> 3 b o (ROMIL) eos, o5,
ol gyl 5l 8 1 4 bogs e g 865 s -l
Shes s 5l sbsSss -l glyl jslaiey
oolaiwl el FA Sow 4 ugaadis a0 00
5 JoSlsm sladslee 080 5l
W g 4250 A ilat ey ST 00
009 bl Jdo 4wl 00,5 4dBs VO Sow
20 0594 (SYelem) (S Slule jo (el (ol
Aarabi & i gllas al> ol dgn g 55 b wles
Al el e e lalin e (2003) Jalali
aa8s miy o gile jo oal ool 8 sleaiges
30 Saoled jo 9wl ools (LSS ,9) (IS0 Gabay LSS
5 ke ©OF 0938l L s 9 28,5 518 G0 O plox
g ooly ST Cadas aa By SO o 4 Toase 1K
aiBs )0 590 Voo ey b aiBs g0 Bow 4 o]
Sl VO 50 snliasoas Bole ol fgudy sl
Ver 40 byl gl S (GB) >
shls (Kpopw s Blo b o 5 J> VIV
Gy 3l G b (Blo g See +I0 ladiy,
Comd VO g ¥ o gloo lailin] olfws 4 ladiges
el s 4 o il ST § A (33,5 eules 4o
oBlws & ojlas I iy See Yoo &) Saledys

Oleod (gady Slasin b als Vo DS L5 o
A8 L Vb S Jolgh b iyl o3, @ il
g (o) ol Lol oolil 3,00 (slo Lo
Seldlos sl (id 5o 5,5 /Y 5 2 10) e
S S 5 sbasles (i o 05 10 5+ 1Y)
5 Skl apl Zobas b e Slilgw sl
olai o5 Sl 7, JB o (o] og0) sl
o Gl sl o el (g slal 4 Y a1
3ot (8L Joloxe e Sldlgw (L2505l g S9i
oolaiwl g juio MU oS 5 5l olS 9,0 4 Sy ol
solae 50 majeie OMS 0438l L aS g sbay Lol
ke Sllsw oSS ujeie Slilgw 4 LSS
Al 00y Lol Jeloes (sl g o Cawsd a3 NS
59 poyeie Oladgas 4y 0009933l 1 juie OIS 50
VIV Jolan 5 ol e 5l 5l slo ot an
99 50 9 3> ol 3 (LabJslne 090 S y0 )8
Gl gl s plil e, Lz Sley alols b cugs
w,S Ll Sl o Sl alols asl> il
o Sl ol paiged 5 axs 25 ole ,o badiges
dw by b aS céd S See gyl Jl asls
el C s e 5l ol

slosSloly  Juls (o uSojlal 0,50 Slaw
WegylS (S5 Aupe 5 D dupe @ dupes
saspdel bg,) Jg,8eS s - 4 (Arnon, 1967)
Sleaznl 3 5 ,.505l0l 4o .04 (Botsoglou, 1998
Sl aSeie) S s US Anpee D Anps @ A
Voo Do g aiB ;0 590 v Sy b ands il
Ol 9 ol colaul olac gilulas (ol aados
Jdsb 0 SESE a4 g gy il by Ol
yogil FY0 @ anjew lp egl £PY slazge
318 a3se)8 sl gl YV 9 b Ak s ol
YO Ly, bag oy S5, bl coly o 5 b
SrF eSS peSeke s gl Ty
(Arnon, 1967) wo 8 5,158

Chlorophyll a = M
(19.3 X Aggs — 0.86 X Agys) V/100 W
Chlorophyll b = )

(19.3 X Agss — 3.6 X Aggs) V/100 W



w5 J33555 W1 lien 1 S et Sy 5 Sl sl il 5o 5 Jole YAA

Gebaio 2 JuSTI8le 5 lawgs (V JS8) a6lae
(Y JSs) ob
L osSoslal 0,00 Slao g bl Ol
(V%) 9 MSTAT-C (\)) sle,lidle 5 51 oolaxul
SSoslal sla msls Kl (08,5 & e SPSS
5 ) Jlim! zolaw jo SSlo g5 5l eoliiwl b oo

A plil as 0 0

5 gmmdes 4> 50 YO slos ;5 Cig y9xw LHPLC
Sas b ) gl - Jsibie S e cJl>
FSSs b adds e mdibe WY oL
5 YA (2 gosh 99 50 il sild (Gl ISC3T)
() zol dai o g al pll YYA a0k
Cawd 4 laslasbiewl &35 5l e 4830 VF  Jovie
1S 5kg,S) K plb lo e oK1 ]

2

Viscesity (ppm)
]

'\ -
gr—

Alpha-tocopherol
. Time (mln)‘

555 -l (6155 pls i ) IS
Figure 1. Chromatogram curve of Alpha- tocopherol
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Figure 2. Tha conformity of Alpha- tocopherol chromatogram curves
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Table 1. Analysis of Chlorophyll, Carotenoid and a-tocopherol

Source of Variation df Means of Squares
Chlorophyll a Chlorophyll b Chlorophyll t Carotenoid a-tocopherol
Replication 2 0.013™ 0.007 0.001™ 0.0001™ 0.0001™
Treatment 9 8.397 4557 14.36™ 0.002™ 1.947
Error 18 0.014 0.001 0.004 0.0001 0.005
CV (%) - 3.35 2.23 1.81 15.40 8.09

Sloline 18 50030 a0 ) Jlaiol mhaw ;o Jolise cui g ans g
** *and ns significant in probability level of 1% , 5% and non significant, respectively.

J9585555 ~Wll g 0395915 ety s Slao (5 Siloo Bylin Y Jor
Table 2. Mean comparison of Chlorophyll, Carotenoid and a-tocopherol

Chlorophylla  Chlorophyll Chlorophyll Carotenoid ~ a-tocopherol

Treatment (mg/g) b (mg/g) t (mg/g) (mglg) alb0) (ppm)
1. Ctrl. (H,0) 1.85f 0.02¢g 185¢e 0.07¢ 925a 051e
2.CMS 0.5 485hb 245¢ 5.63¢e 1.24 ab 1.98e 0.90d
3.CMS 0.7 557a 2.66a 6.27a 1.88a 2.09 de 191b
4.SA0.1 1.18h 0.02¢g 121g 1.04 be 59 abc 0.03f
5.CMS0.5+SA0.1 240e 0.21f 169 f 1.05 be 11.42 be 0.04f
6.CMS 0.7 +SA0.1 422c 0.63d 3.26¢c 1.05 be 6.70d 0.05f
7.SA05 1619 0.04¢ 1.03 h 1.08 abc 40.25 abc 11l4c
8.CMS0.5+SA 0.5 540a 2.67a 6.17a 1.98a 2.02 de 1.30¢
9.CMS 0.7 +SA 0.5 480b 251b 5.64¢e 1.34ab 191e 230a
10. Ctrl. (without H,0) 2.86d 0.47¢e 2.16d 0.06 ¢ 6.08 d 0.50 e

35,105 2o y0 O Jletol o yo lobiae BB (SSlo slarels aiz (yg03] Ha5 51 laced slacd > (glls lo Sils g o 50
(S1L) sals Crl. (H0) (T oy509) aalis Ctrl. (without H20) «Selclos sl SA aidIS 43 50 il gaw CMS

In each column, means followed by the same letters are not significantly different in probability level of 5% using dankaduncan's multiple range test.
CMS: Chelated Magnesium Sulfate, SA: Salicylic Acid, Ctrl. (without H,O): the control group without water, and Ctrl. (H,0): the control group with water.

od.,i)Lg)ﬁfo)‘L).}‘ Slao M“ . Y Jep

Table 3. Correlations of measured attributes

Chl. a Chl.b Chl. t Car. E
Chlorophyll a (Chl. a) 1 0.930 0.965 0.539 0411
Chlorophyll b (Chl. b) 1 0.988™ 0.575 0.556
Chlorophyll total (Chl. t) 1 0.605 0.514
Carotenoid (Car.) 1 0.283
a-tocopherol (E) 1

B N FEP R W AR WSO IS P e S N EPPRNSW S iUy It
** *and ns significant in probability level of 1% , 5% and non significant, respectively.
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