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AtrSTRACT

Effecr of sysremic fungicides viz. topsin-M (Methyl thiopbenate) and beDlate

(benomyl) oD protein, carbohydratc, and pbenoilc conterts of So/4a!rn nElongena a0,d

AvenL sqliva verc emmiDed. Bcnlate (Benomyl) shoN/ed Sreater decrease in protein and

carbohydrate conteDts of both the test species as compared to topsin-M (Methyl

thiopheDatc). An incrczse in phenolic cootents w:Ls rccorded in tbc two species.

INTRODUCIION

Tbe iotroductioo of systerDic fungicidcs is a major laodmark in the history of

chemical control of plant disesases. Topsilr-M (Methyl thiopheoatc) and benlate

(Benomyl) are E6temic tuDgicides of bemimidazol group $,hich are used for the control

of diseases such as powdery mildew, downy mildew, brown rust, grey mould, rust aDd

smuts ofwheat (Thomsoo, 1985i Singh, l99l). Despite their use, systemic fungicides

have been reporred phytotoxic. The application of bcoomyl was found to producc

chlorGis aDd irregular dcpressioo at the ceotral aod margioal ponion of safftoD lcavEs

(Reyes, 1975). Alcholor metaxyl induced sharp decrease io cell divisioD (C.oman et al.,

1990). Bezimidazol-N-Sulfonamide interfered elecron transport system (ETS) by

combining NADH or succiDate (Pillonel, 1993). Likewise carbendazim induced

chromcomal aberratioo in somatic and Serm cells of pearl and sunflo,wer (HarchaDd .,
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aL, l99l). It is presumed that the metabolic cianges induced by fungicid€s wil certaioly

affcct the chemical compcition of the hct. This important aspect has beeD dealt ooly

by a few t{orkers (Bcrger and Cwick, 1990). Tbc prescDt study was undcrtakcD to

examioc the effect of toFio-M (Methly thiophenate) and beDlate (benomyl) on,{ r'c,o

staiw a,1d Solarum mcloagcna Proteio aod carbohydrate wre sele{ted as an indicator

for chatrges in nutritive value and phenols as an indictor for tbe ir€.3 d€^,elopcd due to

the prescnce of fuDgicide$

MATERIAL & MgtIIODS

l8

Seeds of Aveno sativa and Solnrwm melongena obtained from National Institute of

Agriculture and Biolory (NIAB) Faisalabod were surface sterilized with 0.1% mercuric

chloride for l0 min. Then washed with distilled deionized u,arer.

The secds were sown in l6'earthcn pots cootaioiog l5 Lg soil mired with cowdung

maourc in 3:l ratio. Ten seeds w€re solvo in eaci pots. The pots werc regularly cEtered

aDd kept io glass house at tempcrature of3O-35oC and 35-45% R. H. Fifteen-day-old

seedliogs were spraycd separately wittr topsin-M (Mcrhyl thiopheDate) and betrlate

(benomyl). Thcse fuogicides werc applicd at rhc rarc of400, 600,800 and 1000 mg/l

with hand sprayer. the concentration of spray solulion was based on formulatiols.

Unsprayed plaots were kept as control. Leaf samples were collected raodomly after 2

weeks of treatment and changes in total proteiD conteot in leaves was measured after

the exraction 596 cold trichloroacetic acid (TCA) and estimarcd rhrough using folio

phenol reageot, optical deDsity read at 750 nm (Lou/ry et dL, l95l). Clrbohydrate ras

detected by using anthrone reagent, optical density read at 520 om (Ycmm & Willis,

1956), while phenolic content was rccordcd afrq the cxraction in ethanol and estimated

using l0% folio rqgent (Scain and Hillis, 1959), oprical density was ob6enr'ed at 66(hm.

Erma photic 100 specfophometer was used for eaclr anab,sis aDd quaotity epress€d iD

mg,/mg fresb weight by using standard curv€. Three replicat$ were used for each

analysis



RESULT & DISCUSSION

Application of systemic fuogicidesviz. topsio-M (Methyl thiopbenaae) and bcnlatc

(beoomyl) decreased the protein content of S. mclontcna aad A. sariva (fig. l).
Hoc/e\rcr, benhte (be"ooryl) exhibited phytotqidty wbich rcsulted iD &€ater rcducrkm

h proteiD conteDt of A. totiva aa l(m m&n, with refereoce !o concentmtion of futrgid&

up aod dos,D arend uas f(xtod. Whih sligbt bcreasc io proariD cootent pas rccorded in

Solonun nvbqcna wbcD trcatcd vitb berlate (bemmyl) Cn mg["

Dccressc in catohydrate cootcnt of 5. ,rQlongeru atd A. sativa sras rccorded (E&

l). However, maximum. decrease over mntrol was measurcd in,{. rorie4 treatcd wiht

beolate (beoorryl) l(m mg^.

An increase in phenolic content was observed in the two test species (fig. l).
However, maximum increase was recorded when plaots were treated urith beolate

(benorryt) 1000 mgn.

Application of systemic fungicidc viz. beolate (beoomyl) and topsin-M (Methyl

thiophenate) trave beeo incressed during last 20-30 yeaB. The metabolic chaoges

induced as I r6ult of plrytotGicity of systemic fungidd€s reduces mioeral coDteots aod

inhibite biGyntbesis of prot€in, carbohydrate 8nd vitamins (Berger & Clrick, 1990). Atr

G[rotic shock effe(, of systemic fungiides results h the relealc of protein aod lcs of

m€mbraDe traosportability io the leafcells (Amar & Rienhold, 1973)- In cootrast, itr

prescrt study benlatc (bcnomyl) has been found to inffease NAD aDd NADP ratio

(Godvary & Waywood, 1970) and iocrease io NADP aod ATP level (Misbra &

Waywood, 1968) by inducing a chaoge in thc enzyme system which may result in the

cotrservation ofleafprotcin aDd chloropbyll in deaached eheat leaves (Person c, al,

1957). It has been suggested that plants sprayed with systcmic fungicides suffer from

chemical stress (Ahmed & Siddiqi, 1995) and the compound produced as a result of

stress may acl as proteclive @mpouDd a8aiost psthogeDic fuDgi (Frieod, 9n; Ahfied

& Siddiqui, 1995).

Stress conditio[ caus€s abnormalities in the biochemical pathway due to which todc

pbenolic compound like llavones are formed (Reld et al., 1992). Crmpounds produced

B cbemical stress werc potential inhibitors of germination and seedliDg growtb (Heby,

1990). Phytotoxi' in the form of phenolic compounds are rBporxible for limiting cell
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Fig, l. Effed of topsin-M and beolate oo prorein, carbohydrate and phenolic contents of

Solarutn melongena aod Awno sativd.
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division, respiratioo, pbotoshynthesis aod disruptioD of c€ll membrane (Mucilas et al.,

1992).

In the present studies bcolate (benomyl) was found more toric tllao lopsin-M (Mebtyl

thiophenate) a prefercotial use of topsio-M (Mehayl tbiophctrale) over benlatc

(bcnomyl) may be suggcst€d for plaot dis€ase control
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