ONTOGENIC PREDISPOSITION OF TOMATO FOLIAGE TO EARLY BLIGHT
CAUSED BY ALTERNARIA SOLANI UNDER MOUNTAINOUS MOUNTAINIOUS
CONDITIONS OF KASHMIR

ABSTRACT:
The young plants of potato crop show high resistance to early blight due to Alternaria:solani as

compared to the older ones. |Within the same crop plants the lower leaves, which are
physiologically different from middle and top ones are more susceptible to certain pathogens

with resistance increasing in an acropetal direction similar work has not been done in tomato

thus the work has been carried ouﬁ,rf'l'he effect of chronological and physiological ages of tomato

plants on their susceptibility to early blight due to Alternaria solani (Ellis and Mart.) Jones and

degree of resistance to early blight which decreased with ap-advanee—in-age. The lower older
leaves of tomato plants of all ages were more susceptible. The under surface of leaves
irrespective of their chronological and physiological ages was more susceptible to the disease
relative to upper surface. (Ontogenic host resistance is an important epidemiological variable

since the epidemics are not static and also because different plant growth stages may be exposed
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Introduction:

The young plants of potato show high resistance to early blight due to A. solani as compared to

resistance to A. solani in tomato was influenced by its chronological and physiological ages.
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MATERIAL AND METHODS:

The experiment was conducted on tomato cultivar Keck Ruth Ageti. The soil used in the
experiments had 11.5, 2.8 and 85.7 percentages per—eent—of clay, silt and respectively as
determined by International Pipette Method(Piper,1966).

To have the plants of different chronological ages, the tomato seeds were sown regularly at 10-
day intervals.When the seedlings from the last sown seeds attained the age of 20 days, the
seedlings from all dates of sowing having different chronological ages were inoculated on the
same day with standard-mycelial spore suspension prepared by blending 7-day old culture of

with water-sprayed perforated polythene bags for 24hours to ensure high humidity.The ages of
the seedlings at the time of inoculation were 20,30,40,50,60,70,80,90,100,110 and 120 days. The
flowering occurred at an age of 80 days and the initial fruit setting took place after 100 days. The
data wererecorded at the end of 7 days. The degree of infection was based on the lesion size and
the leaf area infected.There were three replications for each treatment and the experiment was
conducted in double set.

Three plants per sowing date were transplanted into 18 cmems diameter clay pots. To study the
effect of physiological maturity of the.leaves on their reaction to early blight, leaf sampling was

done from the potted plants. At each’sampling, three leaflets were taken from top, middle and

bottom sections of the plant. The standardized inoculum eentaining—appreximately—15-20
propagules-per—microscopicfield-was applied to the upper surface of detached leaves with an

atomizer. In another set of the experiment, the same inoculum was also applied on the lower

degree of infectionwas based on lesion size and leaf area infected. The incidence of the disease
was recorded according to 0-5 scale (0= no disease, 5=total leaflet area infected). The disease

rating in each treatment was then converted to per cent infection (Mc Kinney, 1923) and

Results:

{ Comment [AP8]: Break the sentence into two. ]

inoculation.

{ Comment [AP9]: Mention the method used for }

{ Comment [AP10]: Duration of incubation should }

be specified.

performed? What software or procedure? Please
specify.

-1 Comment [AP11]: Which statistical tests were ‘




The measurements of susceptibility by leaf area infected and lesion size showed very close
agreement.Consequently all results are expressed only in terms of mean class of area of the leaf
infected.

Effect of age of tomato plants on their reaction to early blight:
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)

The age of the plant had a significant influence on its response to early response, to early
blight infection. The incidence of disease was in direct relation to the chronological age
of the plants at the time inoculation. The incubation period for the appearance:of initial

symptoms was also found to have a broad relationship with the host age:

Table-1;: Effect of chronological age on the incidence of early blight of tomato { ermrmeniz PPN i il € wililoe
referenced within the text.

Age of the plant(Days) Disease Incidence(per cent) Incubation period (hours)

20 17.70(24.87) 78

30 28.30(32.13) 78

40 37.30(37.64) 78

50 48.10(43.91) 72

60 51.00(45.57) 72

70 66.00(54.34) 60

80 51.30(45.74) 60

90 57.20(49:14) 60

100 71.50(57.76) 60

110 72.00(58.05) 54

120 73.10(58.76) 54

Average of 3 replication.

The figures within brackets are angular transformations.
S.Em=0.72

C.D.at 5%=1.50

C.D. at 1%=2.04
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Fig 1. Graphical Representation of the Impact of Tomato N‘;wn Age on Early Blight Incidence
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Irrespective of the chronological a%f th iplants the resistance to the disease increased from

lower to upper leaves of tt{é same plant with the top leaves showing the greatest resistance.The
A4

A U
and the top portlons of: Ig t. The disease incidence on lower leaves was approximately four

e

times more than 1hat orjthé%aves located at the top of the plant.

Q.

The lower s%ta %; tﬁe leaf irrespective of its chronological and physiological age was more
susce%@lél@; infection by A. solani than the upper surface. The average incidence of disease,
whe;/g moculaﬁon was done on the upper surface of the leaf was 51 per cent as compared to 61.3
per ce //where inoculation was done on the lower surface. However, the incubation period
invariably remained 72 hours in both the cases.

Discussion|:

Ontogenic host resistance is an important epidemiological variable since the epidemics are not
static and also because different plant growth stages may be exposed to different conditions of
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the ecosystem(Bombawale,1978). The disease incidence of tomato plants increased with the

stages of its growth. The lower and older leaves which are physiologically mature Wwere more
susceptible to infection by A.solani than the upper leaves which are “not as, mature
physiologically. Similar results were reported by Sohi and Sokhi(1969) on defoliation disease of
tomato caused by Septoria lycopersici.The pathogen destroys the leaf tissue, resulting in the
reduction of foliage yield and total photosynthetic area, thus decreasing the total carbohydrate
level of the host (Grainger,1956).This makes the substratefavorable for the attack of a low sugar
pathogen like Alternaria solani (Horsfall and Heuberger,:1942).

The same thing might be happening in the plants of different.chronological ages where the sugar
level of the mature foliage is reduced because of:its translocation towards the developing fruits
and thelesslowering the attack of A.solaniton younger plants might also be due to their high
phytoalexin activity (Dorozhkin and Ivanyunk,1976).

Fhe—mereHigher susceptibility of lower surfaces of tomato leaves may be attributed to their
morphological and physiological feature such as highermere number of stomata per unit leaf
area, fess-thickness of cuticle, thin waxy coating and probably the nature of exudates (Allen
1976). Due to interplay of different epidemiological and ecological factors, the plants may still
show stitHargerhigher susceptibility to the disease under natural conditions of growth in the field
than those we-have obtained in the present study.
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