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80 and VG 81 possessing high yield were
compared with released cullivars. They were
also compared with fungicide sprayed variety
JL 24, Except CO 2 all the cullivars were
stalistically on par in yield. The yield potentials
of VG 80 and VG 81 were similar to JL 24
when the disease was controlled (Table 3).
The spraying cost of Rs.690 could be easily
saved by growing lhese resistant cullures.

These cullures are also less susceptible
to late leaf spot and possessed higher shelling
percentage and similar oil content of other
cullivars. Till harvest the resistant cultivars
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were green without defoliation which may be
better ulilized as fodder for caltle,
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POST INFECTIONAL CHANGES IN GROUNDNUT LEAVES IN-
DUCED BY GROUNDNUT BLIGHT PATHOGEN

P. BALASUBRAMANIAN' and P. NARAYANASAMY
Depl. of Mant Pathology, Tamil Nado Agricultural University, Coimbatore - 641 003,

ABSTRACT

Post-infectional change in contents of tolal carbohydrate, tolal nitrogen, total
phenolics, nucleic acids and chlorophyll fractions in the leaves of three groundnut
genotypes with varying levels of resistance lo blight caused by Phoma microspora
Balasubrm, et Narayan., was studied, Total carbohydrate contents of the resistant variety,
Ah 8446 and the toleranl variety, POL 2 showed only a marginal variation, while the
highly susceptible OSN 2 registered significant increases. There was no appreciable
change in fotal nitogen content in the resistant variely consequent on inoculation.
Increase in the total phenolics contents was significantly greater in the highly susceptible
OSN 2 than others. There was no significant alteration in the cantents of ANA and
DNA in the resistant and tolerant varieties while reduction in the contents of chloraphyll
was maximum in the highly susceplible variety,

KEYWORDS : Groundnul blight, Resistance mechanism.
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The occurrence of a new blight disease
of groundnut (Arachis hypogaea Linn.,) caused
by Phoma microspora Balasubrm, etNarayan.,
has been recently reported (Balasubramanian
and Narayanasamy, 1980). Several groundnut
genotypes were screened for 1heir resistance
to the blight disease and the resistant sources
were identified  (Balasubramanian and Nar-
ayanasamy, 1983). This paper deals with the
post-infectional changes in the leaves of
groundnut genotypes with different levels of
resislance in response to infection by Phoma
microspora.

MATERIALS AND METHODS

Thirty-five day-old plants of resistant (Ah
8446), tolerant (POL 2) and highly susceptible
(OSN 2) groundnut genolypes were inoculated
with the pathogenic fungus. The method of
inoculation on lo the groundnul leaves has
been described elsewhere (Balasubramanian
and Narayanasamy, 1983). Third and fourth
leaves from apex of groundnut plants were
chosen for uniformity in all the genotypes and
used for inoculation..Samples of both healthy
and inoculated leaves of different genotypes
al different intervals viz,, 1, 3, 5 and 7 days
afler inoculation were used for estimation of
various fractions.

Leal sampled (5 g) were chopped into
small bits, plunged into 80 per cent ethanol,
boiled in water bath for 10 min. and cooled
in running tap water. The tissues were crushed
thoroughly using a pestle and moriar and
squeezed through two layers of cheese cloth
and the fluid was collecled in a beaker. The
residue was re-exiracted with 80 per cent
ethanol and squeezed through cheese cloth
again. Both the extracts were pooled logether
and made up to 25 ml. in a volumetric llask
with 80 per cenl ethanol.

The total carbohydrate conlenl of leaf
samples was determined as per the method
developed by Somoagyi (1952). The standard
microkjeldahl's method developed by Jackson
(1962) was followed for estimating total
nitrogen. Tofal phenalics were estimated by
the method described by Bray and Thorpe
(1954). The DNA and RNA contenls of the
leaf samples were determined by the method
described by Schneider (1957). The total
chlorophyll, chiorophyll a and chiorophyll b
fractions were eslimaled spectrophotometri-
cally by the method detailed by Smith and
Benite (1955),

RESULTS AND DISCUSSION

An analysis of the contents of total
carbohydrates showed 1hat the healthy leaves
of OSN 2, the highly susceptible genotype,
were found to have lesser amounts than the
resistant and tolerant varieties (Table). This
is in accordance with the finding of Rowell
{1953) who claimed thal mature leaves became
susceptible to Alternaria solani only when the
sugars were low while young leaves with high
sugar concentrations were not. In another
study by the same authors it was found that
the mature groundnut leaves at bottom were
more susceplible to P. microspora than top
and middle leaves (Balasubramanian and
Narayanasamy, 1983).

The total carbohydrate conlents of the
resistant variety, Ah 8446 and the lolerant
variely, POL 2 showed only a marginal variation
when compared to the highly susceptible
variely which registered a significanl increase
with increase in time after inoculation. The
higher levels of sugars might help lo offer
resistance. It is also possible that accumulation
of carbohydrale mighl be due to the disruption
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of normal fransport caused by the pathogen
(Okasha ef al, 1968).

Comparalively healthy tissues of OSN 2
were found 1o conlain grealer amounis of
total nitrogen when compared to healthy
leaves of resistanl and foleranl varigties and
on inoculalion the tolerant and the highly
susceplible genotypes registered a significan!
increase in the total nitrogen conlent (Table).
Shaw and Cololelo {1961) found thal as the
rust fungus developed in the susceplible wheal
lissues, there was a Iwo fold increase in
protein nitrogen content, in contrast {o the
behavior of an infected resistant variety which
showed a reduction in protein nitrogen content.
However, In the present sludy there was no
appreciable change inthe total nitrogen conlent
in the resistant variety. This indicates that the
effect of infection of nitrogen metabolism may
not be quile similar in all host-pathogen
interaction. This view is furlher supporied by
the report of Tanaka (1963) who did not find
any differences in the total nitrogen content
of the susceplible and resistant rice plants
infected by Pyricularia oryzae. -

The total phenolics contents of the highly
susceplible OSN 2 were remarkably less while
that of Ah 8446 was the highest (Table). Late
blight resistant varieties contained aboul twice
as much phenolics as in susceptible polato
(Rubin ef al, 1947). The tolal phenolics
contentincreased in infectediissue consequenl
on infection and it was the highest and
significantly high in the highly susceplible
genotype while the alleration was to a minimum
extent in resistant and toleranl varieties. This
tfrend has been reported in various host
pathogen interaclion (Farkas and Kiraly, 1962;
Rahe et al, 1969; Matla ef al, 1969),

There were no significant alteration in
the contents of RNA and DNA in the resislant
and folerant varielies while there was a

conspicuous accumulation of the nucleic acid
in the highly susceptible tissues on the third
day afler inoculation. However, the toleran
POL 2 registered a marginal increase in RNA
contenls at 5 and 7 days after inoculation.
The increase in DMA contenis could be.
delecled even one day aller inoculalion in
lhe case of the highly susceplible genotype,
while the resistant and toleranl genolypes did
not undergo any marked change following
inoculation (Table). The susceplible wheat
genolype infected with Puccinia graminis var.
tritici registered an increase in the amount of
RNA and DNA while the resistant genotypes
did not show any variation (Quick and Shaw,
1964). Millerd and Scoll (1963) also found a
progressive increase in the amounts of RNA
in infecled barley leaves by Erysiphe graminis
while the resistant variety showed very littie
difference.

The chlorophyll contents of the resistant
and tolerant varielies were grealer when
compared to the highly susceptible genotype.
The leaves of resistant Ah 8446 contained
significantly higher amourts of chlorophyll b
than the other two varielies. The reduclion in
the conlents of chlorophyll was maximum in
the case of the highly susceplible OSN 2
(Table),

The role of sugars in resistance fo the
blight disease may be indicated by the observed
increased resistance of lop leaves of the
highly susceplible variely (Balasubramanian
and Narayanasamy, 1983) and also the de
nova presence of higher concenlration of
carbohydrates in resistant genolype. The
accumulation ol sugars was more rapid in
the case of highly susceptible OSN 2 leaves
when compared to Ah 8446 and POL 2,
Subrahmanyam ef al, (1976) also reported
thal there was an accumulation of total soluble
sugars in the rusl-infected groundnut leaves.
A reduction in carbohydrage conlents might
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Tlhﬁi. ' Chenges In conlents of total carbohydrates, lotal nitrogen, total phenollcs, nuclelc aclds and
Chiorophyll fractions In leaves of different groundnul genotypes, followlng Inoculation with
Phoma mlerospora
Groundht Days afler inocllation Y
ﬁEﬂﬂWﬁﬂ 1 day 3 days 5 days 7 days
Healthy Inoculaled Healthy Inoculaled Healthy Incculated  Healihy  Incculated
Total Carbohydrales (mglg of dry weight)
Ah B446 156 157 160 160 161 162 163 163
POL 2 136 136 140 141 142 143 143 145
OSN 2 118 120 121 126 123 134 125 156
Total nitrogen (mg/g of dry weight)
Ah B4dg 23 23 _ 23 23 23 23 23 24
POL 2 24 .24 24 24 25 25 25 25
O8N 2 28 28 29 a0 a0 an 28 29
) Total Phenolics (mofg of dry weight)
Ah B446 365 455 405 560 385 485 350 425
POL 2 285 375 ars 530 az5 420 315 400
OSN 2 125 165 240 435 255 360 230 320
\ RMA {mafg iresh weight)
Ah B44B 453 464 471 487 467 403 448 468
POL 2 441 485 465 448 460 504 453 Y
OSN 2 488 539 482 609 461 662 442 566
DMA (mafg of fresh weight)
Ah 8445 73 74 76 80 73 76 70 72
POL 2 Fit] 7a 74 86 ¥a 78 73 76
OSN 2 75 87 78 123 72 102 o] 85
Total Chlorophylls (mgig af fresh weight)
Ah Bd48 20 1.9 20 19 18 16 14 1.3
POL 2 20 1.7 1.7 1.6 15 14 1.3 1.2
03N 2 1.7 i6 1.6 1.4 1.3 oA 11 05
Chlorophyll 2 (mafg of fresh weight)
Ah Bd4E 1.2 1.2 1.2 1.1 1.1 1.0 0.8 07
POL 2 1.2 1.1 1.2 11 1.0 09 08 0.7
QSN 2 1.0 0.e 0.8 08 0.7 0.5 08 03
_ Chlorophyll b, (mafg of fresh weight)
Ah Bad6 0.8 08 o8 0.7 0.7 07 0.6 06
POL 2 06 06 0.6 06 05 05 05 05
OSN 2 0.7 0.7 0.7 08 08 0.4 05 02 |
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Tonal Tolal

Total

Tolal Chiloro Chlaro

€D (P = 0.05) G;:;i;:}’ nllrogen PE:?D RNA DNA t;l'r:l:"r: ohla  phyll 6 |
Varipty 4 0.2 as 29 B 0.1 U.ﬂ:l 0.05
Days alter 1 0.01 LE] 24 7 0.1 0.05 0.06
Inoeulation
Healthy & a 0.M 31 a1 5 0.004 0.04 D,p-‘l
inoculated
Variely x days alter NS 0.3 NS NS NS NS NS ‘NS
inoculated
Variety x Healthy 6 0.2 NS NS NS NS 006 NS
and inoculated

be expecled because of lower levels o
chlorophyll in the infected leaves; yel lhere
was an accumulation of carbohydrates in (he
infected lissues right from the initial slages
ol disease development indicating a differential
response of the highly susceptible tissue to
infectioned aimed at containing the pathogen.
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