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Karnataka state is one of the major betelvine cultivating states of India
(Chaurasia, 2001). In Karnataka almost all the districts are under the
cultivation of betelvine except Kodagu (Table 1.2). The state is divided into ten
agroclimatic zones (Anon, 2000b and 2001a) (Fig 3.1). The details of betelvine
cultivation was given in the (Table 1.2). The total betelvine cropping area in
Karnataka during 1999-2000 was about 9,186 hectares and its annual
production was about 1,29,259 lakh leaves (Anon, 2001a) (Table 1.2). The
maximum cultivation area in hectares was observed in Uttar Kannada, 1055 ha;
followed by Tumkur, 886 ha; Haveri, 865 ha; Davanagere, 827 ha; Chitradurga,
635 ha (Table 1.2).

In the present study the wilting of betelvine due to the soil borne fungal
pathogens was considered. Later the wilt disease due to the soil borne
pathogenic fungi was confirmed by the isolation studies, pathogenicity and
disease transmission studies. The disease incidence for betelvine wilting was
recorded at the field during the year 2000 to 2002 at different agroclimatic
regions of Karnataka (Fig 3.1).

The soil borne fungi were causing foot rot and root rot disease for
betelvine, makes root damage and destruction of vascular system, which further
leading to wilt and ultimately the death of plant (Mehrotra, 1980, Saksena,
1969a and Gupta, 1999) (Fig 3.2 and 3.3). Soil borne pathogens can be defined

as those, which undertake the major part of their life cycle in the soil.

Typically they infect roots or stem bases and most of the life cycle stages
are primarily confined to the soil (Garrett, 1956, Liddell, 1997, Hillocks and
Waller, 1997a & Saksena, 1969a).
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Disease symptoms

The typical characteristics disease symptoms of wilted vines initially
appears in the leaves, which develops a slight droop, as droop becomes more
pronounced, the leaves become flaccid accompanied by a paling colour to
yellow-green. Finally the leaves and shoots turn yellow and wither (Mehrotra,
1980) (Fig 3.3). Later the plant wilts as it was starved from water and ultimately
dies (Fig 3.2). The root system and the collar region beneath was completely
damaged or rotted (Fig 3.4, 3.5 and 4.56) and no hope will be left to save the

plant at this situation.

According to Hau (1990), Madden and Huges (1995 &1999), the disease
incidence is the number of plant units that are visibly diseased, in relation to the
total number assessed or examined. According to Liddell (1997), the disease
incidence for soil borne diseases was normally a function of the interaction
between host susceptibility, soil environment and inoculum potential of the

pathogen.

Materials and Methods
Study area

Tarikere taluk is in Chikamagular district, which lies in ‘Southern
transition zone’ of Karnataka agroclimatic zone, its altitude is 678m from msl
and its geographical location is 13°30°00” to 13°47°30” N and 75°45°00” to
75°52°30” E (Fig 4.1). The geographical distribution of Tarikere taluk is 1222
Sq. Kms, in that the cultivable land is about 7705 ha (Anon, 2000c). The study
area is a transitional region between malnad and maidan region and many will
regard it as semi - malnad region, it has peculiar and typical transitional climate
(Fig 4.2 to 4.4). The betelvine cropping area in Tarikere is about more than 340

hectares (Table 3.3). The area under betelvine cultivation is more in Tarikere
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taluk than in any other taluks of the Chikamagalur district (Anon, 2001a &
2000c) (Table 3.3).

Tarikere shows typical temperature and rainfall zones (Fig 4.2, 4.3 and
4.4). The mean annual temperature ranges from 22-24°C (Fig 4.3 and 4.4)
(Anon, 2000c & 2001a). The clayey type of soil was observed with the water-
holding capacity (WHC) of 200mm™'kg v/w (Fig 4.5 and 4.6). The mean normal
rainfall is 916mm (Anon, 1981;Anon, 2000b and Anon, 2000c). The
meteorological data collected at Tarikere during the 2000 to 2002 was given in
Table 3.2 (Anon, 2001c). The disease incidence for betelvine wilting was
recorded at the field during the year 2000 to 2002 at different agroclimatic
regions of Karnataka (Fig 3.1). The plants were randomly evaluated by
‘Quadrate method’ (Sharma, 1994). The size of the quadrates were fixed to 30 x
30 m, four quadrates were laid in each plot (Panse and Sukhatme, 1954).

For evaluating the percentage of wilting, the scores were assigned from
0 to 4 scale (Fig 3.3) (Selvaraj et al,1973;Gandhi and Parashar, 1978;
Dasgupta,1985; Rabindran, et al.,1988; Sarvamangala,et al.,, 1993 & Jubina and
Girija,1998). The percentage of disease incidence (PDI) was recorded. Disease
was recorded at regular intervals based on the severity of wilting from a scale of
grades ranging from 0 — 4 (0 — no visible symptom; 1 — loss of luster and loss
of turgidity in the terminal bud and the attached leaf; 2 — drooping of tender
twig with the top two to three leaves; 3 — advanced wilting, but some lower
leaves remain healthy, 4 — Complete collapse of the plant) (Fig 3.2) and the

‘Percentage of disease incidence’ (PDI) was calculated by the formula

Disease ratings X 100
PDI =

No. of wilted X Maximum grade
Plants in each grade given (4)
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The Meteorological data collected at Tarikere during the 2000 to 2004

The meteorological data collected at Tarikere during the 2000 to 2004
was given in Table 3.2. The air and soil temperatures were recorded by the
thermometer and the soil temperature was recorded at 15 cm depth since there
were many reports that the activity of microorganisms was more at that depth
(Saksena, 1969; Mishra and Pandey, 1974; Sumner et al., 1981; Ramachandran
et al.,1986; Anandraj and Sarma, 1991; Sastry and Hegde, 1992; Naik et al.,
1994; Kolte, 1997). The Relative humidity (RH %) was obtained from Huger
Hygrometer 105mm Model: 3125 German made. The rainfall data was obtained
from Drought Monitoring Cell. Bangalore.

Results

Betelvine is having considerable area of cultivation in different parts of
Karnataka, the details of betelvine cultivation was given in Table 1.1 and 1.2.
The preliminary survey was done during the year 2000-2001 of betelvine
cropping area in the different places of Karnataka, which includes different
agroclimatic regions like, Central dry zone, Southern dry zone, Southern
transition zone and Northern transition zone (Fig 3.1), to know the wilt

incidence of betelvine. The results were given in the Table 3.1.

The maximum percentage of disease incidence for wilting 10.24% was
observed in Tarikere, followed by 9.17% in Machenalli, 8.16% in Anagwadi of
Southern Transition zone and Minimum Percentage of disease incidence for

wilting 0.60% was observed in Kondyennakapple of Central zone.

The surveyed places in the Central dry zone showed the percentage of
disease incidence for wilting as 0.82% in Channabasianahatti, 1.90% in
Chikkanayahkanahali,0.88% in Gowdagere, 0.60% in Kondyennakapple, 1.12%
in Madhugiri,1.50% in Nayakanahatti, and 1.38% in Sira. The surveyed places
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in the Southern dry zone have the following Percentage of disease incidence for

wilting, Hiremaralli, 4.37% and Mysore, 5.59%.

The surveyed places in the Southern transition zone have the following
Percentage of disease incidence for wilting, Anagawadi, 8.16%; Belanahalli,
5.94%; Belludi, 2.65%; Duglapura, 1.20%; Hosur, 1.51%; Kudlur, 3.01%;
Machenahalli, 9.17%; Malebennur, 3.07%; Nagamangala, 1.63%; Nandigavi,
2.55%; Nanditavre, 2.51% and Tarikere, 10.24%.

The surveyed places in Northern transition zone showed the percentage
of disease incidence for wilting, in Haveri, 3.05%, in Ranebennur, 2.74%; in
Savanuur, 3.72% and in Shiggaon, 1.17%. During the survey it was found that
the places in Tarikere taluk like Belanahalli, Duglapura, Hosur, Kudlur,
Nagamangala, and Tarikere were showed more percentage of disease incidence

for wilting (Table 3.1).

The detailed study was done only in Tarikere taluk, which lies in
Southern transition agroclimatic zone of Karnataka (Fig 4.1), during the pre-

monsoon and monsoon seasons of the year 2000, 2001 and 2002.

The meteorological data collected at Tarikere during the 2000 to 2004
was given in Table 3.2. The mean annual air temperatures recorded during pre-
monsoon 2000 to 2002 ranged from 29°C to 35°C and during monsoon 2000 to
2004 ranged from 28°C to 33°C (Anon 2001c). The Relative humidity (Ru %)
during pre-monsoon 2000 to 2002 ranged from 35-40 % and during monsoon
2000 to 2004 ranged from 55-69 %. The soil temperature  during pre-monsoon
2000 to 2004 ranged from 24°C to 28°C and during monsoon 2000 to 2004
ranged from 23°C to 27°C.The geographical distribution of Tarikere taluk is
1222 Sq Kms, in that the cultivable land is about 7705 ha (Anon, 2000c).
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The study area is a transitional region between malnad and maidan
region and many will regard it as semi - malnad region, it has peculiar and
typical transitional climate (Fig 4.2 to 4.4). The betelvine cropping area in

Tarikere is about more than 340 hectares (Table 3.3).

The area under betelvine cultivation is more in Tarikere taluk than in any
other taluks of the Chikamagalur district (Anon, 2000c & 2001a) (Table 3.3),
hundreds of people are involved in this crop, regarding, cultivation,

transportation and marketing.

The survey was carried out in the places of Tarikere taluk like,
Belanahalli, Duglapur, Hosur, Kudlur, Machenahalli, Nagamangala and
Tarikere, during the pre-monsoon and monsoon seasons of the year 2000 to
2002 (Table 3.4). During the Survey the maximum percentage of disease
incidence for betelvine wilting was 11.84% in monsoon 2000 at Tarikere and
the minimum 0.89% was recorded in Duglapur during pre-monsoon 2001

(Table 3.4), (Fig 4.7 and 4.8).

In Belanahalli the percentage of disease incidence for betelvine wilting
during the pre- monsoon 2000, 2001 and 2002 was 2.38%, 1.21% and 1.28%
respectively. During the monsoon, 2000, 2001 and 2002 the disease incidence
was 8.95%, 1.34% and 1.24% respectively. In Duglapura the disease incidence
for betelvine wilting during the pre- monsoon 2000, 2001 and 2002 the disease
incidence was 1.57%, 0.89% and 2.93% respectively. During the monsoon,
2000, 2001 and 2002 the disease incidence was 2.12%, 1.80% and 2.55%
respectively. In Hosur the disease incidence for betelvine wilting during the
pre- monsoon 2000, 2001 and 2002 the disease incidence was 2.55%, 2.28%
and 2.76% respectively. During the monsoon, 2000, 2001 and 2002 the disease
incidence was 2.79%, 2.85% and 2.87% respectively. In Kudlur the disease
incidence for betelvine wilting during the pre- monsoon 2000, 2001 and 2002
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the disease incidence was 3.46%, 3.19% and 3.67% respectively. During the
monsoon, 2000, 2001 and 2002 the disease incidence was 3.50%, 3.68% and
3.06% respectively.

In Machenalli the disease incidence for betelvine wilting during the pre-
monsoon 2000, 2001 and 2002 was 3.45%, 7.41% and 4.20% respectively.
During the monsoon, 2000, 2001 and 2002 the disease incidence was 9.55%,
3.76% and 3.75% respectively. In Nagamangala the disease incidence for
betelvine wilting during the pre - monsoon 2000, 2001 and 2002 was 3.91%,
3.43% and 3.96% respectively. During the monsoon, 2000, 2001 and 2002 the
disease incidence was 2.18%, 3.55% and 3.58% respectively. In Tarikere the
disease incidence for betelvine wilting during the pre- monsoon 2000, 2001 and
2002 was 9.65%, 8.35% and 8.06% respectively. During the monsoon, 2000,
2001 and 2002 the disease incidence was 11.84%, 8.80% and 7.63%

respectively.
Discussion

The survey was carried out in the following places of Tarikere taluk,
Belanahalli, Duglapur, Hosur, Kudlur, Machenahalli, Nagamangala and
Tarikere, during the pre-monsoon and monsoon seasons of the year 2000 to
2002 (Table 3.4). During the Survey the maximum percentage of disease
incidence for betelvine wilting was 11.84% in monsoon 2000 at Tarikere and
the minimum 0.89% was recorded in Duglapur during pre-monsoon 2001

(Table 3.4)(Fig 4.7)(Fig 4.8).

Belanahalli showed maximum wilt incidence of betelvine during

Monsoon 2000 (8.95 %) and minimum during Pre-monsoon 2001(1.21 %).

Duglapur showed maximum wilt incidence during pre-monsoon 2002

(2.93 %) and minimum during Pre-monsoon 2001 (0.89 %). Hosur showed
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maximum wilt incidence during monsoon 2002 (2.87 %) and minimum was
recorded during pre-monsoon 2001 (2.28 %). Kudlur showed maximum wilt
incidence during monsoon 2001 (3.68 %) and minimum was recorded during

pre-monsoon 2001(3.19 %).

Where as the Machenahalli showed maximum wilt incidence during
monsoon 2000 (9.55 %) and minimum was recorded during pre-monsoon 2000
(3.45%). Nagamangala showed maximum wilt incidence during pre-monsoon
2002 (3.96 %) and minimum was recorded during monsoon 2000 (2.18 %).
Tarikere showed maximum wilt incidence for betelvine during monsoon 2000

(11.84 %) and minimum was recored during pre-monsoon 2002 (8.06 %).

Throughout the studied period the lower disease incidence was observed
during pre-monsoon than the monsoon season. Concurrently during these
periods very less rainfall was observed (Table 3.2). From our study reveals that
the lesser pathogenic activity of soil pathogenic fungi during the pre- monsoon
seasons, was probably due to moisture stress and higher temperatures (Table
3.2 and 3.4). However, the soil borne pathogens always showed their activity
whether more or less throughout the pre-monsoon and monsoon seasons of the

year 2000 - 2002 (Table 3.4, 4.2 to 4.6); (Fig 4.7 to 4.18).

Since the moisture stress is negligible in betelvine gardens because this
crop can be cultivated only in the regions where there is adequately available
irrigation facilities, obviously the soil borne pathogens are showing their
continued activity throughout the year (Venkata Rao er al, 1969 and Arora,
1999).

The foot-rot disease has also been reported from Bombay by Uppal
(1931a), who observed it in a very serious form during monsoon because of

excess soil moisture and cool temperature helps in the production of sporangia
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and liberation of zoospores (Bineeta and Srivastava, 1968; Rajan and Singh,
1973; Selvaraj et al,1973; Tiwari, 1973 and Shanmugam and Sukunara, 1999).
The surveyed places in Tarikere shows cooler temperature zones (Fig 4.3 and
4.4) (Anon, 2000c; 2001a).

Cool temperatures are more favorable for most of the soil borne fungi to
show their extended activity especially Phytophthora, Pythium and Fusarium
species (Venkata Rao et al,, 1969). The success of disease establishment is also
due to their saprophytic ability, wider host ranges and the stress resistant fungal
propagule (chlamydospores and sclerotia) (Grover and Chona, 1960, Papavizas
et al, 1968, Mitchell, 1979 and Allen,1997). In the study area the clayey type
of soil holds more moisture than any other soils which will be an important
factor in the continued activity of soil borne fungal pathogens and further

contribute for disease development (Warcup, 1950 and Papavizas et al.,, 1968).
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