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SUMMARY

Thealterationsin total soluble sugar, reducing sugar, non-reducing sugar and total phenol contents
caused by Alternaria alternatain RaphanussativusL . var. Mino Early werestudied. The quantitative
estimationswer edoneat 40 daysafter sowing (DAS) i.e. beforeinoculation, 20 daysafter inoculation
(DAI) and 40 DAI. It wasobser ved that total sugar sand non-reducing sugar sdecr eased with ageand
infection. In caseof reducing sugar sadeclinewasrecorded in all thetissueswith increasing plant age
but the amount increased in all the infected tissues as compared to healthy tissues. Total phenols
however, werereduced with both, plant ageand infection.

adish (Raphanus sativus L.) is one of the

most ancient brassicaceous root
vegetablesgrown in bothtropical and temperate
regions. It is a good source of vitamin A,
thiamine, riboflavin, nicotinic acid and vitamin
C.Yield of radishisaffected by several factors,
among these, diseases arethe mgjor constraints
in successful cultivation of this crop. Among
diseases, infection caused by Alternaria
alternata lead to severefoliage and pod blight.
Suhag et al. (1983) reported that A. alternata
infection in radish reduced seed yield by as
much as 18%.

Various metabolites of host tissues suffer
modifications in their composition due to
infection by apathogen. Alterationinthelevels
of sugars and phenols in many plants due to
Alternariainfection have been investigated by
many workers (Chandramohan et al., 1967;
Guptaet al., 1987; Saharan et al., 2000; Joshi
et al., 2004; Saharan and Saharan, 2004 and
Kushwaha and Narain, 2005). The present
investigations were therefore, made to study
the effect of A. alternata infection on sugar
and phenol contents of Raphanus sativus L.

MATERIALS AND METHODS

The locally grown variety of radish (R.
sativus L. var. Mino Early) was selected as
host for the study. The pathogen, Alternaria
alternata isolated by single spore culture
techniquefrom naturally infected radish |eaves
growing in Ral Bareilly district was maintai ned

on PDA dants. 15-days old cultures growing
on PDA medium were used for inocul ation of
experimental plants.

The surface sterilized seeds were sown
in 30cm pots and 5 plants/pot were maintai ned.
Therewere 15 replicates of such pots. 40 days
after sowing (DAS) the plantswereinocul ated
with spore-cum-mycelial suspension of A.
alternata and were kept covered by plastic
bagsto maintain humid micro-environment for
48hrs. A set of control plants was also raised
by sowing surface sterilized seedsin sterilized
soil and sprayed with distilled water only.

For biochemical estimations the |eaves
were collected forty days after sowing (DAYS)
just before inoculation and thereafter 20 and
40 daysafter inoculation (DAI). Therespective
tissues were taken from control plants. From
inoculated plant leaves, diseased (necrotic +
chlorotic portions), pre-halo and intervening
tissues (apparent green tissues between pre-
hal o tissues of adjacent spots), were collected.
Thesampleswere oven dried at 60°C for 48hrs.
Onegram of powdered | eaf tissue sampleswas
used for all the estimations.

The total soluble sugars were estimated
by the Anthrone method of Duboiset al. (1951)
and reducing sugars by Nelson - Somogyi’s
method (Nelson, 1944).Standard curves were
prepared with glucose. Non-reducing sugars
were calculated by subtracting reducing sugar
values from total sugars content values. Total
phenols were estimated by Folin-ciocalteu
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method given by Bray and Thorpe, 1954. The statistical
analyses were made by MS- Excel programme of
Windows X P (service pack-2).

RESULTS AND DISCUSSION

From the data givenin Table 1 it is evident that all
thefour constituents decreased with increasein plant age.
The amounts of total sugarsin healthy tissueswere 28.9
mg/g at 40 DAS before inocul ation which become 23.52
and 22.05 mg/g at 20 and 40 DAI. The reducing sugars
were 16.73mg/g at 40 DASand, 14 and 12.70 mg/g at 20
and 40 DA in healthy tissues. Similar trends of reduction
was also recorded in non-reducing sugars as it was
12.17mg/g at 40DAS and 9.52 and 9.35 mg/g at 20 and
40 DAI in healthy tissues, respectively. Thereductionin
sugar contentsin different diseased tissueswith increasing
plant age was also reported. The present results are in
conformity with those recorded by Chahal, 1986; Gupta
et al., 1987 and Sughaet al., 1992. Saharan and Saharan,
2004 also recorded decrease in sugar contents with
increasing plant age in both susceptible and highly
susceptible varieties of clusterbean infected with
Alternaria cucumerina var. cyamopsidis.

Total sugars and non-reducing sugars decreased in
al the tissues from inoculated leaves as compared to
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healthy tissues on both 20 and 40 DAI. The per cent
decrease was higher in case of non-reducing sugars. The
reducing sugars on the other hand increased in all the
tissues of inocul ated | eaves on both days of observations.
At 20 DAI reducing sugarswere 14 mg/g in healthy tissues
but in diseased, pre-halo and intervening tissues an
increase of 9.29%, 5.71% and 3.57% was noticed. At
40DAI it was 12.7 mg/g in healthy tissuesbut it increases
by 14.96%, 10% and 5.51% in diseased, pre- halo and
intervening tissues. The reduction in total sugars due to
infection was observed by Singh and Bedi, 1976; and
Bhardwaj et al., 1985. According to Chopraand Jhooty,
1974 the change in sugar contents may be dueto altered
rates of synthetic and respiratory activity duetoinfection
by pathogen. Nema (1983) suggested that reduction is
dueto degradation of metabolismin diseased tissues. But
Mc Combs and Winstead, 1964 attributed this reduction
torapid utilization of sugars by devel oping fungus.
Chaudhary et.al., 1980 recorded reduction in total
sugars and increase in reducing sugar contents in apple
due to Pestalotia anonicola, Sachybotrys sp. and
Trichoderma viride infection. They suggested that
reduction in total sugars would have resulted due to its
hydrolysisby the pathogen. Theresulting reducing sugars
due to hydrolysis of total sugars would have been

Table 1: Effect of Alternaria alternata on the biochemical constituents of Raphanus sativusL. var. Mino Early

Days Tota soluble sugars Reducing sugars Non-reducing sugars Total phenols
Type (mg/g dry weight) (mg/g dry weight) (mg/g dry weight) (mg/g dry weight)
of tissue 40 DAS’ 20DAI* 40DAI 40DAS 20DAI 40DAlI 40DAS 20DAI 40DAI 40DAS 20DAI 40DAI
Hedthy (H)  28.90 23.52 2205 1673 14.00 12.70 12.17 9.52 9.35 6.23 5.22 4.8
Diseased 16.38 15.60 15.30 14.6 1.08 1.00 375 34
(D) (-30.36)* (-29.25) (+9.29)* (+14.96) (-88.66)* (-89.3) (-28.2) (-29.17)
Pre-halo 17.22 15.90 14.80 13.97 2.39 2.03 435 4.0
(Ph) (-26.79) (-27.9) (+5.71) (+10.0) (-74.89) (-78.29) (-16.67) (-16.67)
Intervening 17.64 16.05 14.50 134 311 2.65 4.68 431
tissues (1T) (-25.0) (-27.21) (+3.57) (+5.51) (-67.33) (-71.66) (-10.34) (-10.21)
SE 0.24 0.09 0.13 011 0.28 0.19 0.034 0.04
CD 0.48 0.19 0.26 021 0.56 0.38 0.067 0.08
* Figures in parenthesis are the per cent decrease (-) or increase (+) over healthy
Tota soluble sugars Reducing sugars Non-reducing sugars Total phenols
20 DAI 40 DAI 20 DAI 40 DAI 20 DAI 40 DAI 20 DAI 40 DAI
SE CD SE CD SE CD SE CD SE CD SE CD SE CD SE CD
HvsD 024 048 009 017 012 023 011 023 013 025 020 040 002 004 0.06 0.13
HvsPh 008 016 009 017 020 040 012 024 025 050 020 041 0.02 003 002 0.04
HvsIT 016 032 015 030 009 018 017 035 025 050 031 062 005 010 004 0.73
DvsPh 029 058 000 000 009 018 033 007 037 075 003 007 002 004 005 095
DvsIT 03 070 009 017 009 018 006 012 034 067 013 025 005 010 0.04 0.07
PhvsIT 021 043 009 017 015 030 007 013 028 056 015 030 032 006 017 0.03

# - Days after sowing
## - Days after inoculation
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consumed by the pathogen leaving a lowered increased
magnitude of it. Similar findings were aso recorded by
Thind et al., 1977 and Saharan and Saharan, 2004 in
Alternaria infected clusterbean variety HG-365.

The amount of total phenols was 6.23 mg/g dry
weight of tissue in healthy tissues at 40 DAS which
reduced to 5.22 and 4.8 mg/g at 20 and 40 DAI. The data
alsorevealsthat total phenolsreduced gradually inall the
diseased, pre-halo and intervening tissues. Singh, 2004
also observed reductionintotal phenolsin Brassica spp.
due to Peronospora parasitica infection. Jayapal and
Mahadevan, 1968; Kushwaha and Narain, 2005 and
Bhardwaj et al., 1985 also reported similar results.
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