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Ili'rR0lluc't't0),i
Role of'hi*cheniiclls in disease resistilnce hirs h*crr
\tell r('r:ogrrizecl in reccnt plst. i\rnong the ieal
stirf{ce con$tituellts, phenolic compounds and
r:lhrr bitrhemrcals play irnporttnt role in disease

resi.ctance mechanism in vitrious crops. Alternari:t
blight crused bv .,tilernaria brussir:oe (3erki Sacc.

is thc rr)ost crlnurlon nnd des(nrctive clisease t:f
lndian mustartl c;:rLrsing l0-70 per uent 5'tiltl losscs

in dif'lercnt species ol' Br:rsrica,s (Ku)tc lt)li5:
Sahnran irnd Chand t98ltl. Ittlbrtnatiolt ur,ail::ble
on the rols ol' hiochemic;rl cotttptunds r'villt respect

trr All*rnnril bliglrt in lrrclian tttustaxl I Brttssi<:u

junttu tL] Zcrn. & Ceiss! i.r rtteager'. The present

irrvestigntinn wil.\ rnldtrtflkcil t() slurlv tltc xrlc o1'

rotal phenols anil nitrr:gen in rnustercl leaver on

Altsrnaria leaf blight.

}IATtriRINi,S A),iD }II:I'ilODS
Six gener';rtions {P. P,, F,. F.. B, ancl B-) o|lndirn
,uustilr(l cross Prr.iu I]*sant i.SusceptihlelltJio Stlt
lrelative ly resistunt) u.ere evtltrated in a ranclonrir.ed

hleick ilesign u ith trvo re plicltion-s durirtg rabi
seas$n ilt the experirller)till fttt'tn 0l Inclian Agricultural
Ittserrrrh lnstittrtc. Nerv Dclhi.'fhe ct'op *'as
pllr:{crl tln ()ctolrer ll itt torvs -1{) urrt apurl.
Thinrting u'us dorte l5 day.s al'ter surving {l)AS) hy
rnaintairiins plant-to-plurtl dir(iutr:c l5 cm. (f r"up

f3s lr_"r'tilizecl rrirl: N: P.().: K.U ta, 6(1..+(.) ln<i 4()

EFFECT OIT PHEI{OLS AND NITROGEN IN THE
EXPRE$SIO},] OT ALTERNARIA LEAII BLTGHT

IN IliDIAlti I\,IUS'[ARI) (Brassicr, .irtncea)

1..\KStli\l1 KANI" :rrr.1 SL' CLrL.{'l I

Abstract

run;rllretl l()r trlta, phcntls ard nilrotcn ((]ntt,1r. ilitlt*r arnotrnl rrl'trNrrl phcnols r!'trc liluntl tn hc associnlctl rvillr

rr'sillti rugxtditrt tLlltl nitr(]tcn llcr(e,1ril$r clrlis lirr lurtlrfr invcslilralr0rrs

kglha respectively. Nitrogen was appliccl in trvo
splits dosesl half at .sowing and the remaining half
at the llirst irragation. Other recornrncnded packagc

of practices was also followed lo rai$e healthy crop,
Artiticial epiphytotic of Alternaria blight was crcared
in various plant populations to faciliurte the
expression of resistance and susceptibiliry. The
inoculum con.sisted of spore suspension in ,*rter
madc liom freshly infected leaves obtained frunr
tlre neighboring mustard fields. The infected leaves
were ct:llected und ths tisriuc with lesions was uut.

Tl:ese were put in a rnoist chamber at 24* ?rC lor
4 days, hlended with water in a w*rirrg blender and

then {iprayed with the help of a 'Canesh' sprayer.

Besides, infector rows of 4 highly susceptible lines
of lndian mustard were plflnted in and around (he

experimental plots. lnoculum wa.ri .$pmyed twice
first 65 DAS and second 95 DAS during the lare

evening, to create an epiphytotic of disease. Thc
conditions for the development of Alternaria spots
were congenial as the prevriling temperature ranged
tiom 6.5 to 24.4t'C and the average rel{tive humitliry
rvas 68 per cent. Thc optimum rflngs ol' rnaximunt
and ntinimurn ternperature for eliseasc spread has

trcun w<>rked out bc 20-23r'C and 7 to l0,,C
rs..il)uctively witlr arr ilvcrilgc relalive huruidity,
hetween 6?-73 pcr ccnt (Kolte, l9ql). Hurniclirv
in the expuriment;rl y:lots was maintaincd hy trvo
additional irrigation. [:ive plarrts each from P,, P.
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lt1(j 1",. {{l yrltrlrts ljrlrr l.'_;rrrti l(} 1'rlirrrtr cuelr l).ont
lJ, irlrri I3, rvr"rr* sulcctr'tl l()r 1{)tul rritrog,.:rt crtiu}iltir)tt.
r,r,lrilc 5 pJnrlts cach I'rorn l),. P. irnd Iir, Jt) plilnr.i
liulrr l:, at)d l0 l)lilnts u*ch llonr lJ, lrrd IJ. rr,cle
selccterl li'rr totirl phenol.s e.\tirtr.rLiotl. Micro-kicltllritl
rucllir)d wirs used lbr e.stinltting totill nitrrrgert anel

pltcrrill cuntenl ts pet thc rnurthod rlf',\tv;rirr antl l.lills
{ 1959}.

'l\r'o lr"':n'cr alrttost irt srrr'rilill siz-r: li'tritr labr-'lcd

pluut.s ttl trach gcrrcritti()lt. \vcrc sarnplccl ilt thl'cc
.\tilgL"s, First s.rlnple wzrs tillier) 58 DAS lirr conrple te ly
r"iisrlse lj"ei:. scconrl 78 l)AS lirr inititl int'ectiorr :rrrcl

titirrl L,)S D."\S tcr SC\'{ilr": irrl''^eliun frortr Iu'r)
rr^:plic;rI iulrs.

Rtrstitil'S ..l,NI) IIISCUSSI0N
'lirtal phcrtul corrtellt'I"irhlc I shcrr.'s lttitt l)usa Bl.s;rttl

l12,.l rurd Bio 8t3) [P.J botir ltacl sirttilut' phcno]

c()r'rl,unl (398,06 iir)cl 37i.75 tn!,l$ rcspculivol.Yl ilt

5.\ tla-vs stirgc {tliscilsc li'e0 rtlge }. I':lt:rt,cr,cr. }luth

l) aur,l l). hacl tttarkctl <lil'lere rtcus irt pltcttr>l L:olllents

irt initial inltctitln strgr:.71{ DAS i3ll7.5{) antl
..lil..i() rtrg/g, l'cs1'rcctivcll') irtrtl al so\rere irrlr:ution
9.\ DAS (2IJ5.(X) arrd li0.(l() tttg,/g t'r.:spuctivull",l

It rs also cvidetrt tlrlt P" l:arl ltighcr tt:tal pltcrtul

L'olrlclrt Ihiln l).. 411]ong tltc backcl0sscs, [J, (57ti,0().

6l3.uB uud 497..S8 nrgig) ltatl higltct total
yrhetul cr)urc)lt thar: B (4.14.9t). 483,(X) anil 419.i0
mg/g) trt rll the thrcc stager. I;. hod higlrer total

phcrrol contellI thrtr plrrcttts at 78 dly.s stagr

{521.0() nlg/g.}. horvcver rcYrt'se wils true 9lt D,{S

t:lili.(X) rrrg/g). I']. rccrtt'detl ltiglrest total pltcrtrrl

ftlnlt'ltl lrt itll :trtllcs.

l:'lr0rtrll corlteut in tlif'lcrcrtt llcllcriltionr (l',. l',.
l',. 1",, ll , antJ lJ,) iincl :r1 lltruc (vulualitttt stirgts {51{^

i8 lrrrl 9S DAS) rvrs in gcnctll, lorvcr at 58 days

rtrl-x,e wllile ittctcased r:onsidcrxhl.v at ?8 DAS and

:rgairr tlecleaseil at 98 DAS, 'lbtal 1:hcttol conletrt

irr relative[5, r'esislartl pilr{lnl P- (15?.5
rn!./g) rvirs ntrreh higltr:r (hiln susccptible pitruttl P,

Table 1: Tolat phenols and nirogen conlsnls in ditferent generalions of

CTOSS

Pux SasantiBic 8 (3)

Gen* Totalphend tm$g) Total nitrogen {%)
ralrons 58 DAS 78 DAS 98 0AS 58 DAS 78 DAS S DAS

1.,\K:sil\ll x,\\: \\t., \', (;i l.trtj .l lt t; t, fi.lr it iir'r,,, \i'i

t.iS?.i rng/pt. ['ltcrt,rl L(,rlt(:lrt irr l;, (i]l.ri tllsipl
lul 7li rl:n s rtugr \\ trx lrrullcr tlrirrr rc.sirlirtlt [)ilrclll
P" t{51.5(} ruglg} intlir:utirr!t thc rolr": trl ovcr.
lkrntirrarlce lirr tlris tririt. Sirrr.:r, l)lrcrrol (olllcrll i11

1r" { J.rN.5(l rngi g i ilr 7ti l);\ S \\,ir\ ,.l,,,ulinr;r.l
r:ortsidelat'rly. rlrr:rr:bf indicuting inhlcetlilrg
tlcl:rcsriorr. "l'hu l.|, lilriilt t()titl phcntll L'{}fltrt1l iit 7l.i

I)AS rr,as lulr,er' lhalt l;. u,lrcl'c1rr [], rrrclrtt Lrl:r]
pltcrtol u{xllulrt u'iis higltcl tlrilr l' itrrrl Il,. irrdic:rtirrs
lltr.: ucctuttulltion <ll' irllclr..r lilr lrighcl phenol
ioi)lcitt fr"orI) ["tir': tii3 t. Thcrclirre. it c,rirlcl be

it:lurlcrl thilt i.i{curnuiittittrt trl lrigher' p}renols rr,irr
associatur"l x itlt re Iirlivcll re.sirtunt 'llio lttl r' unrl
\\rur lrarrsmitler-l lirr,ouIabl1, t(} ol'f-spr irrgs ilr
cvide nccd b;' Ihe rrtr:an tolirl phurrol c()r'rtcnt ()l

dil'lerutt genc:rations tll' cross'Pusa lSaltrtt'/'llio
t{{3t'. (iuptu (t il|.. i 199(}1. ('hiruil;:atlhy'a-\'. ( l9lil)i
arrd Br:gur:r t't tt!.. ( l99l) ills() rcpot'ted .ilttillrr
rti tr lt.i.

'lirttl N uolitutll irr tlif'lerct:l SUtl{:'t'tllir)nt ttl' e:lt)sr
'l)rrs:i 13:r.sir1r'l'.Big g1l1'rvas lrighcr in lrl t2.2lj.
-1."\l(l rnd t.ll{}. (.i rcspectiycl.y} tlxrn P, (2.11.\.

l. l:5 rrrrrl J"7,\5 rli rr.rpcctitull r rtt lll thc r[ilScs.
'['lir lotul N lotttr:rtL itt tltc lllattts incrcascli ltt iX
diri r \t:.lgc il.\ {()rlll)ilrur"l tU 5ii DAS tlie rcal',te t.

dccr'*lscd ul 9f r"lit.t's stngc r:.\u(l'rt in lJ lrttl 8,.
*'hut'ein N corttcrtt tLltlaill tttt "l'cc1ctl. [t, lncalls

rrcre alsrt higher than piu'crlts at all tlrc .!l.t!tcs. i\'1*.iu1

\,llucs ol B u'cre higher than 13. at 7l{ rnrl 98 duvs

.sl lrgc s.

'rn,,', nitrrr8{rl c("}ntur'tt sltrru.'ecl cttlt.cisl(rtrcv it't

dil't'crr:lrt rlirles. N L{}lllct'll rvits incrcitscd lrt jli claYs

stlgc u\ corllpiu'L:(l to 5t'l rlays stagc ltntl thsn

dr.:urclrctl ill 9ti dills statgc irl :rll tltt gt":ttcr;tlitttts.

N c0nlcnl irt thc rcststitllt l):ltctlt u'tts ttuttlcricalli'
higher th:rn su\crptihlc piircnt. "l'his ntay prchlhl1'
hre duc l() g!'ucl) nrrtrurirtg in thc preceding khuti.f

se;ls()n.

Rl.t'l"kliliicrs
llcgrrnr. ll"A.: ;\1uult. lvl.B.; l"lorvlitlur. L'l..\.R". and Krrshcrrt. ivl.A.

199.1. El li'ct ill .{ltr:rnnna infcctiun ort ltusl uoll:l,lr}cnt} ul

frlus:irr'd. 8*tyluilt':lt J. lt'kuu Pstlt..9: l"!.
ChaLtopadh-r a1.,\ K. l()S, l(i:iatronship "l ltlrrnolr uttti sugrtrs r:t

Aitcrnlria biiglti lcristurtcc ol'rtpu"strr.| :iluxlitrtl, /,rrJiittr Jrrtrr:

:\,!t'iti l{.tt.. 17{ l!; ltl5- 199.

Krrlrr. 5.J 19E"5 /)jrrast.s tl ,\tvtuul l"ii!,lr' l)ilr<'tti ('rllt. liri.
ll lluyrxetl-,\'!tt\!ilrd {ind S,is{trrr('lf)itr'(r.1('r. (llt(1. l}r'rcanrr:lr

Iilrtritlr. 1.15P.

Slrluirirn. (i.S. arrtl (ltr.rnri..l.N. l9iis. /Jiucrr.rt-.r rt!'itltrr<l;tttTr
ll;rrv.;rnu.,,\gnc. l.lrtir'. llnlr. l'1.l. J{,li.

Sri.rrn.'l'. :rrrrl \!'.1:. llrllr j(Jjii. J. .t.'i. l;'?..,1rrir-'-. ltl; ti3-(rtJ.

P.
p

F.

F.,

B

398.06 387.50 285.00

373.75 452.50 $0.m
3A8,00 522.m 288.S
337.75 398.50 2U3s
&14.90 483.00 419.50

2.115 4.78 3.785

2% 4.810 4.m
2.775 5,110 4,590

2.205 5210 4.975

r.955 5.e5 5.135


