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ABSTRACT

The experiment was conducted with five different cultivars, the results of these study showed that phenols play
important roles in disease resistance in both fungicide treated and untreated plants. The phenol content de-
creased in diseased plants with the advancement of diseases from S, to S, stage. Changein lignin content was
significantly higher in control plants as compared with the diseased plants in all mustard cultivar. Among the
different cultivars, lignin content was higher at pre infectional stage (S)) than the infectional stage (S,) in
diseased plants. In control plants it showed increasing pattern except in single cultivars.similar trend also

observed for crude protein.

INTRODUCTION

Powdery mildew caused by Erysiphe polygoni.
DC isone of the mgjor diseases among theleaf dis-
eases. Powdery mildew of mustard (Erys phe polygoni.
DC) isan obligate parasite. Pathol ogistsreported that
damage to mustard crop may be very severe (@
17.4%) when disease appearsin early stages of plant
growth . Thediseaseissuccessfully controlled by syn-
thetic chemicals, however indi scriminate uses of such
chemicalshave created res stancein pathogen and en-
vironmental pollution becomespotential threat to hu-
man and animal hedlth. To obviatetheselossesitisim-
perativeto study the host parasiteinteraction a thebio-
chemical level that |eadsto the better understanding of
the biochemical and molecular mechanism of disease
resistancein plantsand possibly to the solution of even
moreimportant task of inducing resistant in the suscep-
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tibleplants. All natural resistanceisgoverned by genes
and which are expressed through biochemical prod-
uctssuch asphytoaexins, phenalics, lignins, calosefor-
mation, cellwall degrading enzymes, epicuticular wax
composition and pathogen rel ated protein. Hence, €f -
fortsare being madeto find out aternative, which may
be safe and eco-friendly so, alwaysneed to develop a
resistant cultivar through breeding method or through
genetically modified plant. Thereforethe studiesmade
to identified maximum changein cultivar for phenols,
proteinandlignin.

MATERIALSAND METHODS

Leaves of diseased scored cultivarsviz two me-
dium susceptible (3 & 3.5, SKM-9801, Skm- 9804)
onesusceptible(4.5: GM-1) and two highly susceptible
(5:Varunaand Skm-9818) wereharvested a 75 DAS,
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TABLE 1: Changesin crudeprotein content (mg.gt.dry.wt)
inleavesof mustard cultivar sat different stagesof infection

TABLE 2: Changesin lignin content (mg.g™.fr.wt) in leaves
of mustard cultivar sat different stagesof infection

(Sy) Pre (S2) S; Post Mean (S1) Pre (S2) S; Post ean
Cultivar Treatment infectional infectional infectional (VXT) Cultivar  Treatment infectional infectional infectional (VXT)
stage stage stage stage stage stage
v Diseased 94.75 99.00 92.13 95.29 v Diseased 0.18 0.10 0.44 0.24
1 1
(SKM- Control 73.875 70.187 69.56 71.21 (SKM- Control 0.26 0.18 0.58 0.34
9804) 9804)
(Mean) 84.315 84.595 80.84 (Mean) 0.22 0.14 0.51
v Diseased 88.94 96.56 92.56 92.687 v Diseased 0.21 0.20 0.61 0.34
2 2
(SKM- Control 69.25 71.56 65.18 68.663 (SKM- Control 0.22 0.23 0.65 0.367
9801) 9801)
(Mean) 79.095 84.06 78.87 (Mean) 0.215 0.215 0.63
Diseased 94.625 94.375 89.93 92.978 Diseased 0.22 0.18 0.53 0.310
V3 V3
(VARUNA) Control 73.375 72.5 70.63 72.167 (VARUNA) Control 0.26 0.29 0.63 0.393
(Mean) 84.0 84.438 80.28 (Mean) 0.24 0.235 0.58
v Diseased 90.125 90.56 80.63 87.112 Vv Diseased 0.19 0.14 0.50 0.277
4 4
(SKM- Control 77.315 76.875 66.875 73.71 (SKM- Control 0.22 0.34 0.68 0.413
9818) 9818)
(Mean) 83.755 83.718 73.76 (Mean) 0.205 0.24 0.58
Diseased 101.62 89.937 85.625  92.392 Diseased 0.13 0.25 0.56 0.313
V5 V5
(GM-1) Control 78.75 78.25 75.625 77.542 (GM-1) Control 0.24 0.27 0.64 0.383
(Mean) 90.185 84.09 80.625 (Mean) 0.185 0.26 0.60
Mean (VXxS) 84.27 83.98 78.98 Mean (VxS) 0.213 0.218 0.582
CD ats o CD
S.Em CD at5 % S.Em % S.Em CD at5 % S.Em a5 %
S 0.22 0.636 >V 0.402 0.519 S 0.003 0.01 XV 0.009 0.025
0.284 0.821 VxS 0.492 1.42 0.005 0.01 VXS 0.005 0.016
T 0.179 1.42 VXTXS 0.697 2.01 T 0.028 0.08 VXTXS 0.012 0.035

when therewere no visual symptomsof diseaseinfec-
tion and leaves were green and healthy (S). Subse-
guently leaves were harvested at 85 DAS, when the
disease covered with 60-70% powdery mass (infec-
tionprocess S,) and also at 100 dayswhen plantswere
in advanced stages of powdery mildew infection (S)).
For estimating total phenols, proteinandlignin.

For theestimation of crude protein content the stan-
dard micro-kjeldahl procedure (A.O.A.C., 1965) was
followed. The protein content was determined by the
method of Lowry et a.[*%, Estimation of total phenol
content was carried out by following method of Bray
and Thorpe®.

RESULTSAND DISCUSSIONS

Total protein

Thetotd protein content inleavesof fungicidetreated
plantsi.e. control and naturally infected plantsof five
Brassicacultivarsat different stages of diseasedeve -
opment arepresentedin TABLE 1andfigure 1.

Atthepreinfectional stage(S,), thetota protein

content inleaf obtained from control plant sgnificantly
varied from cultivar to cultivar and varied between
78.7510 69.25mg.gt.dry.wt. Incase of leavesfrom
diseased plants, protein content varied from 88.94-
101.62mg.g*.dry.wt. Ingenerd, it was seenthat leaves
obtained from control (Trested) plantshad significantly
lower level of total protein ascompared withthedis-
eased plant.

Thetotd protein content inleavesfrom control plants
at infectional stage (S,) varied from 70.19 to 96.56
(mg.g*. drywt). Thetota protein content was signifi-
cantly decreased from S, to S, stage, except cultivar
V,whereit littleincreased. Incase of diseased leaves
obtained frominfectiond stage(S,), resulted significantly
higher amount of thetotal protein ascompared tothe
valuerecorded at the preinfectional stage except in
cultivar V,and V, whereit decreased by 0.26% and
11.5% respectively.

The control plants at post infectional stage (S))
showed significantly declinein thetotal protein content
as compared with the pre infectiona stage (S,) and
infectiond stage(S,). AmongthecultivarsV. (75.6mg.g
1, dry wt) had significantly higher valueof protein con-
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TABLE 3: Changesin total phenol content (mg.g™.fr.wt) in
leavesof mustard cultivar sat different sagesof infection

(S) Pre () S; Post

Cultivar Treatment infectional infectional infectional Mean
(VXT)
stage stage stage
v Diseased 277 2.649 248 2.633
1
(SKM- Control 3.253 3.105 3.588 3.315
9804)
(Mean) 3.011 2.877 3.034
v Diseased 2.649 2.637 2.484 2.59
2
(SKM- Control 2977 3.026 3.407 3.137
9801)
(Mean) 2.813 2.832 2.946
Diseased 1.759 1.904 1.863 1.842
V3
(VARUNA) Control 2.70 2.787 3.399 2.962
(Mean) 2.229 2.346 2.631
v Diseased 1975 1.915 1.898 1.929
4
(SKM- Control 2.407 2.468 2772 2.549
9818)
(Mean) 2.191 2.191 2.335
Diseased 1.865 1.734 1.639 1.746
Vs
(GM-1) Control 2.321 2.416 2.923 2.553
(Mean) 2.093 2.075 2.281
Mean (VxS) 2.467 2.464 2.645
SEm  CDa5% sem  CDaS
%
S 0.014 0.03 TV 0.025 0.032
\% 0.018 0.05 VxS 0.02 0.056
T 0.0115 0.0325 VXTXS 0.044 0.125

tent. Diseased | eaveshad a so showed similar trend as
observedfor control plantsthroughthemagnitude of re-
ductionwasdifferent. These observationsare supported
by Singh (2000) who eva uated total protein contentin
Brass ca speciesagainst downey mildew and whiterust
of mustard. They reved ed that the susceptible cultivars
contained higher amount of total proteinthantheresis-
tant and moderatdy res tant cultivarsa dl growth deges.

Overall it was observed that treated plants (con-
trol) resulted greater changesincultivar V,and V, with
the advancement of stages as compared with the oth-
erscultivars. Incase of diseased plant cultivar V, and
V,_ showed greater changein thetotal protein.

Total phenol

Tota phenol content in fungicidetreated plantsi.e.
control and naturally infected with powdery mildew fun-
gusindiseaseleavesof dl fiveBrassca cvsat different
stages of disease development have been depictedin
TABLE 2andfigure2.

At preinfectiona stage(S)), theleef tissueobtained
from control plant showed significantly higher phenol
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Figure 1: Changesin mean value of (TxS) crude protein
content (mg.g*. dry.wt) in leavesof mustard cultivar sat dif-
ferent stagesof infection. (S.Em, 0.311 and CD at 5%, NS)
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Figure 2 : Changesin mean value of (TxS) lignin content
(mg.gtfr.wt) inleavesof mustard cultivar sat different sages
of infection. (S.Em, 0.64 and CD at 5%, 1.86)
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Figure3: Changesin mean valueof (TxS) total phenol con-
tent (mg.g™. fr.wt) in leavesof mustard cultivar sat different
stagesof infection. (S.Em, 0.02 and CD at 5%, 0.056)

content with cultivar V., (3.25mg.g* . frwt) and mini-
mumwithV, (2.32mg.g* .frwt) andit varied from cul-
tivar to cultivar smilarly the phenol contentinlesf tissue
of diseased plants varied from 1.76 to 2.77 (mg.g
1 frwt). Overal, leaves obtained from control plants
had sgnificantly higher level of phenaol content (19.33%)
as compared with the diseased plants. Total phenol
content inleef tissueof treated plantsat infectiond stage
(S, varied from 2.42to 3.11mg.g™.fr.wt and the con-
tent wassgnificantly increasedindl the cultivarsfrom
S, 1o S, stage, except incultivar V., whereit was de-
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creased by 4.31%. Incase of diseased | eaf tissue ob-
tained at infectional stage (S,), resulted significantly
decreased in the phenol content as compared to the
valuerecorded at preinfectional stage(S)), exceptin
cultivar V., whereno change observed.

Thusat infectiond stage(S,) therewasdecreasein
phenol content of leaf tissue obtained from diseased
plants ascompared with the preinfectional stage(S)).

The control plants at post infectional stage (S,)
showed significant risein phenol content ascompared
withbothinfectiond (S,) and preinfectiond stage(S).

Amongall thecultivars, it wasobserved that trested
plantsresulted lesschangesin cultivarsV, and V with
the advancement of stages. Incase of diseased plants,
al cultivarsshowed significant reductionin phenol con-
tentfrom S, to S, stageand cultivar V showed greater
percent changefrom S to S..

Aboveresultsarein agreement with Parashar and
Sindhan®, who observed that resistant variety had
higher level of total phenol and a so orthodihydroxy
phenol s than susceptible varieties at both 80 and 90
daysof peaplant in relationto powdery mildew.

Guptaet a.>4 indicated that aninitia increasein
thelevel of total phenolsfollowed by continuousde-
creasewith theageof plantinall brassica spp. dueto
alternariablight disease. Tolerant speciesof brassica
registered cons derable higher amount of total phenols
compared to susceptible onesat all stagesof plant de-
velopment. They a so reported that phenol content de-
clined after infectionin all the speciesof brassica de-
pending upon the severity of disease.

lignin content

Lignin content in fungicidetreated plantsi.e. con-
trol and naturally infected plants of five Brassicacullti-
varsat different stages of diseasedevelopment arepre-
sented inTABLE 3.

Atthepreinfectiond stage(S,), thelignin content
inleef tissuefrom control plantssgnificantly variedfrom
cultivar to cultivar. Higher level sof lignin content were
recorded with the cultivars V, and V,, (0.26 unit g*
fr.wt). Thelignin content of diseased plantsvaried from
0.13-0.22 unit/gfreshwt. Thusat preinfectiona stage
(S), itwasseenthat leaves obtained from control plants
had significantly higher level of lignin content (13%) as
compared with the diseased plants.

Lignin contentinleaf of control plantsat infectiona
stage(S,) varied from 0.18t0 0.34 unit.g™* frwt. All the
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cultivarsshowed that thelignin content wassignificantly
increased from S, to S, stage. The percent increase
was varied from 6.69-58.30 % except in cultivar V
whereit decreased. Incase of diseased plantsat infectio-
nal stage (S,), the content significantly decreased as
compared to the value recorded at the preinfectional
stage except for thecultivar V_ wherethelignin content
remarkably increased.

Thetreated plants, at post infectional stage (S))
showed dmogt threetimeshigher leve of lignin content
indl thecultivarsascompared with theinfectiond stage
(S,). Diseased leavesat post infectiond stage (S,) had
higher lignin content than the values recorded at
infectiond stage(S,).

Amongthecultivars, it was observed that treated
plantsresulted lesschangesincultivar V, and V, with
the advancement of stages. Incase of diseased plants
al thecultivarsshowed significant riseinthelignin con-
tentfrom S to S, stage Thecultivar V, showed greater
percent changefrom S, to S, stages. Theseresultsare
inagreement with Hegazai et d.1Y. They observed sig-
nificant positivecorrelation betweenthelevd of lignin
and the susceptibility of rice cultivarsto brown spot
disease. Thelevel of ligninwasalsofound higherin
hedlthy whiletheinfection caused areductioninlignin
content in both the cultivars.
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