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Dff€ct ofFeSOr, iuethanol and I{zSOa Sprays on Chtorophyll Content of
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(ryn0rds: cuticle. folirr nu tiLnm, lbliar absorFion. non chlorosis

Ir ordcr to investigate the possiblc etecl on ifon nutrition status, three levels
0t[esoi (0, 0.s, 1% $h) and H:sor (0, 0.05, 0.1% r/v) rnd nro lerels oI methanol
(0, 501, rh) were nrv.stig|ted in a randonizcd lactorial design with thrcc
replications. y€th{nol rls trsed lo test thc possible intertclion rlith FcS(\ and
HISOj foliar absorption vi! assumed eff€ct on cuticle permeabilitl. Tltc 

'nersuredDarameters were hciqht. mean floret sizc. itcm diameter, vaselifc, chloropblll
iontent. nlean bulbil tbrmrtion and nean bulbit leight. The spr!,ls tcre done tro
lims during thc plrtrt grolvth period. FCSOI and H:SOr in applicd concentrations
$Ned lisibie injufics !s necrotic spoti on thc plant rnd caused no positive eflect on

r of the ffeasurcd parrneters. The rcsult of factorial anal,irh indicat€s that
HrSOj rnd methanol sigDificnntlt decreascd and ircr€rsed the chlorophyll tontent
f€sDectivel!. lhile H:SOI had no effeci. A significant correlntion (1<0.01) bet'Yeen
meihanol ud chtorophlll cotrtent supports thh conclmion. A positire intcrrctidl
behreen 0.05% roncentraiion of FcSq lnd 5% nlethanol on increasing chlorophlll
conlentrras 0bscrved.

L\TROI]UCTION
hon fFe) deljciency as obscrrcd by ieal chlorosis is llic mrjor nurrition.l slrcss

{||ectrns src$Lli alr(l deleloDment tu vadous crons in calcdreous sorls in rh€

MediFr;a;an irca (,{badia er ;l . 1999). r\poplasiic pH is one ofthc faclors coitolling
fe rcquisltion frnD lhc leal apoplasr (iu ene.l. I 994). ,{cidic solutions hN c been used to
remobilize Lire-existins l:c pools. Tlrls Dractice is soNednes, but not ah!.ys. clTecti\'e
(Ab!di! cL;1., 2002). Sulfufic acld $aa fblnd to be as cileclive as Fe (lll) hDDII.\ in
c0re ir oro \\.lu(r..l'' p". o r. q r\0
me.r ^l r cf {.! r: nf ". ru I Jef oD'en C ol. . 1e,r ' \l
i0D a. bril c d o,. r\' ,r , r. i.' Pel or' ao- \'.' d,oL _ Pd

'.or' . .r,b.or r" a ,r" 'rbe. e' ded..rtr.J.(.. P'. 1

o','orrrc...Jf{_.JUr-. 1,.\ ". f.o . 'rl r.l
rclaftnls It is knorvD thal me anol ii rnall quantities is a farural plant Product aLld

s0urcc of carbon (C) aloms lbL tlant met.bolism (KoLkoufikox Petnlou !L1d

Koukounlns. 2002 ). Foliar atplicalion oI1.1-2l% (v/r) rDclhanol incFases stgar ricld of
susar beetj (Nddall et al., 2010) Nlclhanol alole or ii combination NlLh chlototom is

u;d resula r'.s ! crticle soh'ent rndth€rcforc, drls experimeft was dcsigned to tind afy
possibli elTect on pcDe[aL]dr ol acconlpanyiDg $rbsla ces. FeS(\. though Lhe cutlcle

TIATERIALS AND Nl ETHODS
Th. bultrs ofl.i/rr,r : e/"sdnr ThunLl. 'BruJrello' Asiatic hybid lil,v s'ete planlcd

npo i. |,grJ-I.r'di'r ... .rJJd.den' r--|
l.o '. l0,n .nd rir .ir q.obl',r" ' b-non lolu'

1.000 ppo diazinon solulion Planls s,erc iuigitcd L$ice a ileek. To droi{l any
interfcrince wilh results. no fcrtilizer rras applied during lhe exleri enlpedod. Shoors

e|reBed o! 12 and 1l Febmary 2009, lnd 15 da) s later thc flo\ler buds were obseNcd
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Pllnls rcrc spraycd lrvice, lilsl on 9 April and the second litne 8 da),s later.
'lhc crpcdrDcnl $.rs conductcd in an cxpcriNcntal grccnho!sc oI Llic 

^gricultucFrcuhy (lslamic Azad tjnjreNiry, KamJ Bmnch). Threc lcrcls ofrcsoa (0. 0.5 ard l%
\!1). HrSOl (0. 0.05, a.d 0 l9n \'/v), and nlo leveh ol rnethanol () ard 5% !!){ere
applled as tbliar spra-v''s ii a 3!:l'2 randomized tactirial desig. rvith drree retlicatiors.

The flo$er slens wer€ har'!esLed wlen llie buds reacled fie pulty slage slro$irg
color. To evaluate posLhar'lesL perlbnnalce. cuL 1l$!ers were piaced in a !ase solulioD
conhnring 101; sucrosc, I50 ppm hydrorlqutuoline sulfale and 50 ppm siher nitlale.
Thc chlofophyll contcnl rvas mcasurcd by a pot1lblc chlorophyll mctcr (SPAD 502,

Minolt. (larneE (o. Ltd.. .l.tan) at the time of haNest. The flowefs v.se ljtt $as
detennnied tbr all 5:1 cut Uowers, as dre nlmler of days after hamest until llorLi
$lldng. The olher recorded parameten alier harvesl inclrLded shool lergdr and dianeLcr.
Ilo\ler sirc. thc numbcrlnd $cight ofbulbleN.

'1hc rc$lts wcrc Nnalyzcd Lrsnrg SPSS 16.0 Softrr{c (lIlM Inc.). lhc fador cff*t
$.as evaluntcd with gcncml lincir modcl (CLNI) modulc aDd thc mcrn scpantion Nas
done by Duncan Analysis opiion The cross conelation analysis was don€ with the sane

R[SLLTS AND DISCUSSION
A wcck aftcr sprdying, bunrirg spoc $crc obscrvcd oD thc planls spraycd by all

tfeannents containing mll ic acid. While thcrc s,.s no significul diffcrcnce bctweeo 0

and 0.05% levels, the chlofophyll content lvas Educed significantly in 0.19t
conceftratior (p:0.05) levels ofsulfuric acid. The plait heighl was adversel,v altecred by
all le!els of soliirric acid 0r:0.05). OLher paraneters ircludrrg ttoret size, bulbil rumber
dDd $ciehL and !ase lile wcrc nor aflecled sisnillcandy b) diflercnL lele]s ofsulluric xoid
applicaLioD. Planls which $,crc sprrycd $ith I aDd 0 05% pcrccDt ofFcSOr lclcls wcrc dlL

adveN€ly afl_ected significantly in icms of plant hcighl and bulbil wcight hr highfl
aptiication lerel.lunring sfots on ihe leafafF.red as well.

Application ol5% methanol increased chlofophyll coiie|t signlficanrly 010.05)
(fig. l). A signilicam conelalior (p:0.01) bet\\'eer nerha ol ard chldrphylL conlenl
supports lhis coDclLrsion (Tablc l). The inlcracdon cfcct belseen 5% nethaDol and 0 5%
t-esoa was significlnl (p:0.01) and coDclrtrlcd lo bc positi\c on chloroph)ll contort
(Fis.2)

ln this study. the aftlied lelels ol FeSOr and H:Sq wefe not prcmising 10 have
any desirable etiect (Flg. 3) l\,lethanol eflects on grcrvth indices we'e tEviously Epo.red
bt ]elels of 10-50% by Noronlua and Bensor (1992) and increaslng of chlorolhyll ras
prcviously rcponcd by Loukourikou-Petidou and Koukounaras (2002) ar 30%
application lcvcl. ln our siudy, thc lowcr lc\cl of 5% shorvcd promisilg cflcct on
lncreasing cfilorcfhyll concenrration and could be considercd r potenlial agent in
rnaoagernent of clrlofophyll conlent at leasi in combinalion rvith Fesoi. l\lethanol
evalrorares rcadily so its absolbarce could delerd oi dre climatic coiditiois, the
dillertnce beNeen dre beLler resLrlts obuired at conturlLed envirormelt lersus Ueld
cnlircnmcnt rcportcd bI llcmardez el al. (2004) sulpofls rLls colcluslon. We assune
that thc obscncd cffccl could bc arlributcd ro r cadcr cffccl ofncthdDol as ! Don pohr
agent which conld tmnslocxte through the lipophilic cuticlc morc cdsily aDd $hich could
ha!e attcred or le.erarion ofFeS(\.
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,na il.'.pOtr-t.0, ot'omd.o and PepDer'.AcLa Ho4 51a)1t 211

". rqqa. 1,.'iui,'l"Si'i'V ," !lanr ns.ues ir;n chlorosN on caLareol' soiLs Plalt

Table l. Pearson cross-corelations among various teatments and palameterc'

FeSOa ll,Soa Methanol
(%) (%) (%)

Stem
length

Mean
chlorophyl litb

Fesor (%)

H,SO4("4 .206

Met}anol (%) .171

Srem lensth -.313

Flower size -.052

.086

-.402- .261

-.239 -.311 .569-'

-.326' .424" .293 .066Chlorophyll .063

Vase life .099 r'79 000 207 lls 47!: 
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Etrect of diferent combinalions of FeSOa, methanol and H,SOa on chloropnyll
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il.ou-Pet dou, M and Ko!.louna'as A 2002 lhe eflecl oi mclbdlol o! tbe

il-i .i r."pr'vrr *t*, 
"' 

ro naLo and pepper A'ra Hor" )74:'/ l-274

t "isjr;. L;'i^;"il"s'r',v;" pranL rissues imn cblorc'i" on carcdrco" soil' PlanL

[d]#J,{1lhr:,"t*,i??3;i[:it"]:',il(,gliilaT].?Y3:::
ii*hl,t*X"Si"U"r'rJ*l#,"ya,y;,,Hi"i',i1fr i'e,T;$l

'inti'11il".,'", o.o, r*, o.L. md singh, H G le8? Effec1"-f^T,:y$::"H:::;
#'if8-;;?;-tr;h;;;.-';; '- cr or"';s o' gardcn pea' (Pi'&D

L.). J nort. Sci Biotecb. o2:lq1-194

L Pearson cross-conelations among various lreatmenis and paramerers

Fesoa tlzsoa Methnol
(%) (%) (%)

Stem Mean
Length floret siz€

Mean
clrlorophyll iife

Fesor (%)

H,SO4 (%)

Methanol(%)

Sten lengrh

Chlorc!hyl

Vase life

.206

.t7t .086

-.261- 313 -.402"

-.052 '.239

.063 -.326'

-.1',79 .201 .ll5.000
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