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ABSTRACT

Tomato hypocotyls infected with P, aplanidermarim contained [ructose, sucrose

and glucose while the healthy hypocotyls contained only sucrose “and glucose,

Tartaric

acid was detected only in the infected hypocotyls, Similaely glutamic acid, leucine, meth-

ionine and tryptophan were detected only in infected tissues,

While phenolics content

increased, nitrogen. phosphorus, potassium and-calcium contents decreased due 1o infection.

INTRODUCTION

'l-

< Pythium_aphanidermatum (Edson)
Fitzpatrick causes severe damping-off in
tomato (Mc Carter and Littrell, 1970).
The pathogen invades the young hypo-
cotyls  resulling in collapse of the
seedlings.. ' The present study is to

assess the physiological changes taking

place-in the infected hypocotyls of
tomato,

MATERIALS AND METHODS

"Freshly ‘isolated, virulent culture
of P. aphanidermatum was used in the
present studies. The pathogen was
multiplied in sand-maize (95:5 ) medium.
Ten-day old tomato.- (Co. 1) plants
were inoculated with the pathogen by
incorporating the fungus around the
hypocotyl region.  After three days,
the hypocotyl regions were carefully
removed from the soil, washed and
analysed for the different chemical
constituents.  Comparable  healthy
plants were.used as control. All the

analyses were done in triplicate and
the experiments were repeated.

Individual sugar content of the
hypocotyls was  analysed using
anthrone reagent. Organic acids
content was estimated semiquantitati-
vely by the method followed by
Mohanraj et al. (1971).  Alcoholic
-extracts of the hypocotyls were obta-
ined and the amino acids were analy-
sed by paper chromatography (Block
et al., 1955). Total phenolics content
was analysed using Folin-Deins reagent
(Bray and Thorpe, 1954). Nitrogen
content of the healthy and infected
hypocotyls was analysed by Microk-
jeldahl method (Jackson, 1962). Phos.
phorus, potassium, calcium and sodium
contents were analysed by obtaining
triple acid (nitric acid, sulphuric acid and
perchloric acid, 9:2:1) extract (Jackson,
1962). Phosphorus was estimated
colorimetrically, while  potassium,
sodium and calcium, were estimated
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Tomato hypocotyl Hetlias

Uninfocted - Infacted:

.

Sugars (mgfg fresh wt}

Sucrose
Glucose

Frugtose
Taotal sugars

Il. Organic acids (fglg fresh wi)

Citrie acid

Malic acid
Succinic acid
Tartaric acld

Total arganic acids

Amino acids (Mglg frash wt)

Lysine
Argining
Mparaﬂiﬁe
Glutamic acid
Aﬁnine
tsoloucine
Laucine
Methlonine
Tryprophan
Phenylalanine
Totel emino acids

V. Phenolics (2g/g fresh wt)

V. Minerals (mg/gdry wt)

Nitrogen
Phosphorus
Potassium |
Calciwh

Sodiun.

——

39 ! 32
ar . 3
0 .6
75 88
425 4786
375 350
225 225
0 350
1025 1350
200 176
925 1300
800 500
0 125
250 200
150 100
75
225
400
250 426
2575 3526
138 225
36.0 22.0
03 0.2
4.5 3.3
3.6 2,6
17 16
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using . Flame: photometer (Ward and
Johnston, 1962)

RESULTS AND DISCUSSION

The.data in Table 1 revealed that
one additional sugar, fructose, appeared
in the ‘infected hypocotyls.  Similarly
tartaric acid was detected only in the
infected hypocotyls. Number of amino
acids increased in ‘the hypocotyls due
toinfection. Glutamic acid, leucine,
‘methionine and tryptophan were dete-
cted only in the infected tissues.
While arginine and phenylalanine con-
tent increased due to infection, aspara-
girie content deﬁreased in the hypoco-
tyle.. Phenolics content appreciably
increased due to infection. However,
sodium content decreased only negli-
gibly in the infected hypocotyl.

The accumulation of fructose in
the infected hypocotyls may be due to
the breakdown of starch or due to the
inhibition ofstarchsynthesis. While both
sucrose and glucose would have been
utilizeéd by the pathogen, fructose may
be a poor carbon source for the patho-
gen (Muthusamy etel., 1972). Accumu-
lation of tartaric acid in the infected
tissues micht have resulted from the
increased respiration (Ranson, 1965).

Increase in amino acid content in

the infected hypocotyls may be due to

the decomposition of host protein
caused by the proteolytic enzymes of
the pathogen (Kiraly, 1959). In gene-
ral, due to infection amino acid pool
seems 1o be considerably affected and
some amino acids increased while some
others decreased {Wu, 1963). Aspara-
gine content decreased due to infection
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and Mc Comb and Winstead (1964,
suggested that preferential utilization
of particular amino acid by the fungus
would result in the reduction of the
amino acid in diseased tissues. Aspar-
agine has been reported to induce the
growth of P. aphanidermatum (Muthu-
samy et al, 1972) and P. afertile
(Agnihotri and Vaartaia, 1968).

i neaccumulationof phenolios in the
infectedtissuesof tomato may be attribu.
ted to ‘increase in activity of enzymes
catalyzing various steps of the biosyn-
thetic route or increased channelling of
precursors towards phenolic , synthesis
(Goodman et al., 1967).

Due to-infection, all' the minerals
decreased in the hypocotyl. Minerals
may be utilized by the pathogen
in the form:of specific compound
or as free element. Sadasivan and
Kalyanasundaram (1956) suggested
that there .mav be derangement
in absorption of plants due to
infection, But Roberts and Jensen
(1970) suggested that some of the
elements like phosphorus and potassium
are very mobile within the plant and
they may be readily translocated from
infection site to healthy sites. Anyone
of the three reasons or all of them may
be responsible for the reduction in the
minerals content.
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