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Chilli (Capsicum annuum) is one of the most important spice crop in theworld having
nutritive value especially rich in Vitamin C. It suffersexcessyield loss by theinfection
of root rot caused by Rhizoctonia solani worldwide. The present study was conducted
to determinethe effect of different inoculum levelsof R. solani on growth and disease
development of chilli cv. G-4 under pot conditions.The observations of this study
revealed that R. solani is a potential pathogen, significantly reduced the length, fresh

and dry weight of shoot and root of chilli cv. G-4 and increase root infection upto 5-65.7
per cent. The highest reduction in shoot length (27.5%), root length (10.3%), shoot
fresh weight (15.5%), root fresh weight (4.3%), shoot dry weight (6.7%) and root dry
weight (1.3%) were observed at highest inoculum level of 4 g culture/kg soil. However,
highest root infection (65.7%) was observed at highest inoculum level i.e. 4g culture/
kg soil,whileroot infection wasleast (5.0 %) at lowest inoculum level i.e. 0.5 g culture/

kg soil.

How to view point the article : Sharma, Rahul Kumar, Pathak, Devesh and Singh, Vaibhav
Pratap (2017). Effect of differentinoculum |evels of Rhizoctonia solani kuhn. on disease develop-
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INTRODUCTION

Vegetable crops areimportant for daily human diet
and having rich source of vitamins such as niacin,
riboflavin, thiamin and vitamins A. Indiais the second
largest producer of vegetablesintheworld, next to China.
These are grown in about 6 million hectares forming 3
per cent of the total cropped area. Chilli (Capsicum
annuum L.) is one of the most important valuable

ment and growth of chilli (C. annuum) cv. G-4. Internat. J. Plant Protec., 10(2) : 375-377, DOI :
10.15740/HAS/1JPP/10.2/375-377.

vegetable crop, belongsto the family Solanaceae. It has
contain large amount of vitaminsviz,, C, B and B, and
very high amount of potassium, magnesium and iron.
Indiaisone the largest producer of chilliesintheworld
followed by Chinaand Pakistan (Hussainand Abid, 2011)
and is contributing about 7.29 lakh ha of area with an
annua production of 13.76 |akh tones (Indian Horticulture
Database 2013). Major chilli producing statesin India
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areAndhra Pradesh (49%) followed by Karnataka (15%),
Maharashtra(6%) and Tamil Nadu (3%) which constitute
nearly 75 per cent of thetotal areaunder chilli cultivation
(Jagtap et al., 2012). The production of chilli isaffected
by various biotic and abiotic stresses worldwide. In all
bi otic stresses, approximately thirty nine different fungal
pathogens have been reported to cause diseasesin chilli
(Saha and Singh, 1988). The most serious disease of
cultivating chilli are anthracnose (Colletotrichum spp.)
and root rot (Rhizoctonia solani) (Vudhivanich, 2003).
Amongst major fungal pathogens, Rhizoctonia solani
Kuhnisan important soil-borne pathogen, causing root
rot of chilli and responsible to cause heavy yield |osses
in suceptible crops under favourabl e condition (Rehman
et al., 2013). Rusty-brown, dry sunken lesions on stems
and roots near the soil line are acharacteristic symptom
caused by Rhizoctonia infection. Seedlings or older
plants may devel op theseinfectionsand become stunted,
yellow and may wilt. The infections can be superficial
and cause no clear damage to plants, or they can girdle
the stem and stunt plants or kill. It also induces root rot
in mature plants and leads to wilting and death of chilli
plants. Pathogen can survive for many yearsin soil asa

resting structure, sclerotia, which play a vital role in
disease devel opment (Sharma and Kapoor, 1997). The
considerable amount of inoculum is provided by the
scelerotia which is necessary to initiate the disease.
Keeping view itsimportance and seriousness of disease,
the present investigation was carried out to determine
the effect of different inoculum levels on disease
devel opment and growth of chilli.

MATERIALANDMETHODS

Procurement and maintenance of culture of the
root-rot fungus (Rhizoctonia solani):

Rhizoctonia solani was isolated from the infected
roots of chilli collected during the experiment (Kannan
and Jayargj, 1998) from the field. The isolated fungus
wasidentified and confirmed on the basis of their cultural
and morphological characteristics recorded (Mathur et
al., 1995), respectively on solid P.D.A. medium in
petriplates and in temporary slides prepared in
lactophenol, cotton blue and examined under the light
microscope. For mass culture production, 1 kg healthy
seeds of sorghum were soaked in 5 per cent sucrose
solution for overnight and then transferred to 500 ml

Tablel: Effect of variousinitial inoculum levels of R. solani on the growth and disease development in theroots of chilli cv. G-4.

Initial Plant length (cm) Plant fresh weight (g) Plant dry weight (g) Root
Ii ;o;:l;l (uprr) Shoot Root Total Shoot Root Total Shoot Root Total imEe;fi)o n
55.3 235 78.8 430 14.0 57.0 20.7 5.0 25.7 0

0 (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
53.1 218 74.9 403 12.7 53.0 18.7 44 231

05 (4.0) (7.2) (4.9) (6.3) (9.3) (7.0) (9.7) (12.0) (10.1) >0
50.4 203 70.7 38.0 12.0 50.0 175 41 216

10 (8.9) (13.6) (10.3) (11.6) (14.3) (12.3) (15.5) (18.0) (16.0) 125

15 46.1 18.2 64.3 325 10.0 428 15.0 35 18.5 73
(16.6) (23.0) (18.4) (24.4) (26.4) (24.9) (27.5) (30.0) (28.0)
422 17.0 59.2 283 8.7 37.0 12.7 2.9 15.6

20 (23.7) (27.7) (24.9) (34.2) (37.9) (35.1) (38.6) (42.0) (39.3) 375
37.6 14.9 525 257 7.8 335 115 2.6 14.1

25 (32.0) (36.6) (33.4) (40.2) (44.3) (41.2) (44.4) (48.0) (45.1) 450
332 131 463 213 6.5 27.8 95 2.1 11.6

30 (40.0) (44.3) (41.2) (50.5) (53.6) (51.2) (54.2) (58.0) (54.9) 533

0 275 10.3 37.8 15.5 43 19.8 6.7 13 8.0 5.7
(50.3) (56.2) (52.0) (64.0) (69.3) (65.3) (67.6) (74.0) (68.9)

LSD 0.05 240 1.55 348 2.34 0.99 268 0.84 0.86 1.25 4.06

LSD 0.01 3.34 2.15 483 3.25 1.37 3.72 117 1.19 1.73 5.64
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flasks. Theflaskswere autoclaved at 15 Ib/inch? pressure
for 30 minutes, after being plugged with the non-
absorbent cotton and covered with butter paper. Pure
culture of the fungus prepared in the culture tubes was
transferred into the flasks and the flasks were incubated
in aB.0.D. incubator at atemperature of 27 + 1°C for
10 days. Duringincubation, the flaskswere shaken thrice
daily, to ensure proper growth of the fungal myceliumon
the sorghum seeds. To determine the effect of initial
inoculum levels of R. solani on the growth of chilli, 20
daysold seedlingsweretransplantedinto steam sterilized
pots containing 5kg of soil and composted farm yard
manure (4:1) mixture. After 3 days of transplanting,
fungusinoculumwasinoculated @ 0, 0.5, 1.0, 1.5, 2.0,
2.5, 3.0, 4.0 g culture/kg soil (including the weight of
culture medium) by scrapping out 1cmtop soil from all
the pots and pouring mass cultureinto the soil remaining
inside the pots and after that roots were covered with
the soil and pots were watered as and when necessary.
There were three replicates for each treatment. After
sixty days of inoculation, the plants were carefully
uprooted from the pots and roots were washed under
running tap water to remove the adhering soil particles.
Excess water was removed with the help of blotting
paper. The plant growth was determined by measuring
the length, fresh and dry weights. For determining dry
weight, the plants weredried in hot air oven at 60°C for
sufficient period of time (48 hours).

RESULTSAND DISCUSSION

Thefindingsof the present study aswell asrelevant
discussion have been presented under the following
heads:

Effect of variousinitial inoculum level of Rhizoctonia
solani on the disease development and the plant
growth of chilli cv. G-4:

The results shown in Table 1 revealed that
increasing inoculum levels of R. solani, significantly
decreasein growth, fresh and dry weightsin chilli plant
and increase diseaseincidence. Significant reductionin
the shoot-root length and fresh and dry weights was
observed at and aboveinitial inoculum level of 0.5 g

* %k Kk % Kk of!'x
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culture/kg soil. The highest reduction in shoot length
(27.5%) root length (10.3%), shoot fresh weight (15.5%),
root fresh weight (4.3%), shoot dry weight (6.7%) and
root dry weight (1.3%) were observed at highest
inoculum level of 4 g culture/kg soil while lowest
reduction in shoot length (53.1%), root length (21.8%),
shoot fresh weight (40.3%), root fresh weight (12.7%),
shoot dry weight (18.7%) and root dry weight (4.4%)
were observed at lowest inoculumslevel of 0.5 g culture/
kg soil ascompared to uninocul ated plants.

Inthisstudy theroot infectionin chilli caused by R.
solani was recorded upto 5-65.7 per cent. The highest
root infection (65.7%) was observed at highest inoculum
level of 4g culture/kg soil, whereas, |owest root infection
(5.0 %) wasrecorded at lowest inoculum level of 0.5g
culture/kg soil.
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