Epidemiology and Integrated Management of Stemphylium botryosum Walr. Causing
Blight of Lentil (Lens culinaris Medik)
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Series of on-station and on-farm research activities including disease survey, pathogen variability
and epidemiological study along with integrated disease management approaches were attempted
for lentil blight caused by Stemphylium botryosum Walr during 2011-2015 at Grain Legumes
Research Program (GLRP), Rampur, Chitwan, for on-station experiments and in farmers field of
five major lentil growing districts of Nepal for technology verification study. Most of the
laboratory experiments were organized with Completely Randomized Design (CRD) maintaining
3 replications while field experiments were done in Randomized Complete Block Design (RCBD)
with 4 replications in different plot sizes for different experiments. A field survey for Stemphylium
blight of lentil was done during crop season of 2011-2013 (December — March) covering 10 farmers
field each of Bara, Parsa, Rautahat, Makwanpur, Lalitpur, Chitwan, Nawalparsi, Rupandehi,
Kapilbastu, Dang, Banke, Bardiya, Surkhet and Salyan districts. Lentil crop showed highly
susceptible reaction to the disease at Parsa, Bara, Chitwan, Rupandehi, Kapilbastu and Banke district
while susceptible reaction was marked in Dang, Nawalparasi, Bardiya, Rautahat and Makawanpur.
The disease effect was mild and crop was found resistant to the disease at Salyan, Surkhet and
Lalitpur respectively. The cultural and morphological variability of Stemphylium botryosum Walr
was studied with five isolates viz.isolate 1 (Stb-11), isolate 2 (Sth-12), isolate 3 (Stb- 13), isolate 4
(Stb-14) and isolate 5 (Stb-15) collected from Parsa, Rautahat, Dang, Banke and Chitwan districts
of Nepal, respectively, during 2011-2012 crop season. Single spore isolation technique was
followed to isolate the pathogen. The pathogen was grow on Potato Dextrose Agar (PDA) with
different temperatures and photoperiod regimes. The calibrated ocular micrometer was used to
measure the length and breadth of the conidia while conidial count with sporulation intensity was
attempted with hemocytometer. The mycelium color of the different isolates were varied from

white, grey, brown and brownish black in peripheral part while mostly black pigmentation was



noticed in lateral part of the culture plate. The shape and texture was regular and velvety for most
isolates and, in some isolate, roughly irregular shape with cottony texture was found. The higher
colony diameter of 7.66 cm and conidial dimension of 29.42x18.12 um (L/B ratio-1.62) with
profuse sporulation intensity (46.67 conidia /0.01 ml) was observed at 25 °C after 15 days of
incubation on PDA. However, 2.84 cm diameter, 19.58x9.81 um (L/B ratio-2.00) with poor
conidial density (7.60 conidia /0.01 ml) was noticed at 10 °C. The observations at 10 °C and 35 °C
were at par in case of mycelia growth, conidial features and sporulation intensity. Mostly conidia
of all isolates were brown in color at lower incubation temperature but they became dark grey
brown at 25 °C and 30 °C and grey color was noticed when incubated at 35 °C on PDA after 15
days of incubation. The luxuriant mycelial growth of 7.87 cm, higher conidial dimension of 28.44
x 18.68 um (L/B ratio-1.52) and profuse conidial sporulation (52.33 conidia/0.01 ml) of
Stemphylium botryosum Walr was recorded at alternating cycle of 8 hour light and 16 hour dark
for all studied isolates while mycelial growth, conidial dimension and density of all isolates were
retarded at continuous dark cycle. The color of the conidia were recorded mostly dark brown at
alternating cycle of 8 hour light and 16 hour dark for all studied isolates while brownish grey at
continuous dark cycle. The experiment conducted for epidemiological study during 2012-2014
showed that lentil seeds sown up to middle of November escaped the disease severity and also
resulted higher yield compared to other dates. Disease severity increased with the advancement of
sowing date from November 1 to December 21 with decreased yields. The trends of disease
development were similar in both years. The maximum and minimum temperatures, total rainfall
and sunshine hour ranging from 22.42-24.23°C (mean 23.32°C), 4.12-13.00°C (mean 8.56°C),
9.6-30.5mm (mean 24.85mm) and 200.05-309.85 hour (mean 254.95 hour) respectively were
favorable for disease development. A multiple linear regression model with temperature, rainfall
and sunshine hours was developed and validated to predict stemphylium blight disease severity on
lentil plants. Management of plant disease successfully achieved through application of botanicals,
chemicals, bio-control agents, host resistance and other different cultural control methods. Over
years (2011-2013), botanicals Acorus calamus L. and Xanthozylum armatum DC, fungicides
Rovral (Iprodione 42% WP), Secure 600 (Fenamidone 10% + Mancozeb 50% WP) and Dithane
M-45 (Mancozeb 75% WP) and antagonist Trichoderma viridae pers were effective for disease
control and yield increment. From the result of poisoned food technique, extract of A. calamus at
higher dose (8% W/V) from botanicals and Rovral and Krilaxyl (Metalaxyl 8%+ Mancozeb 64%



WP) from fungicides at lower dose (500 ppm) checked the pathogen growth completely invitro.
On 5th day of incubation period, mycelium growth of the pathogen was collapsed due to fungal
antagonist T. viridae in dual culture technique. The percent mycelial growth inhibitions by X.
armatum (8% W/V) and Secure 600 (2000 ppm) on PDA was 31.17 % and 93.03%, respectively.
In field, botanicals and bio-control agents were sparingly effective for a short period. Percent
disease control (PDC) was higher in A.calamaus (46.60%) and X. armatum (46.26%) at (8% W/V)
compared to unsprayed plot. Higher percent yield increase (PYI) was obtained from Rovral
(91.21%), Secure 600 (71.28%) and Dithane M- 45 (69.05%) @ 2 g/l of water over control. The
lower Percent Disease Index (PDI) was also observed in Rovral (29.70%), Secure 600 (33.03%)
and Dithane M-45 (36.00%). The PDC and PY | were higher in soil applied T. viridae (PPD isolate)
@ 150 gm/6m? plot i.e. 42.14% and 58.80% respectively. Out of 72 lentil genotypes screened,
Black masuro, Bari Masoor-4, ILL 1704, Bari Masoor-6, RL-79, RL-62 and X 94543 were found
highly resistant to the disease. Early shown lentil (November 1, 6 and 11) escaped the incidence
of Stemphylium blight with the increase in yield. The higher percent disease control of lentil
stemphylium blight (52.77%) along with increase in lentil yield (125.75%) were recorded from the
plot practiced with recommended seed rate (30 kg/ha) with hydro priming (8 hour) of seed and
fertilizer doze of (20:40:20 NPK Kg/ha plus 1 kg/ha Boron as a basal doze) as compared to
farmers’ practice (Higher seed rate 90 kg/ha only). From the technology verification study, the
higher crop yield (1142.50 kg/ha) with lower disease index (34.95%) and higher benefit cost ratio
of 2.42 were recorded in the farmers’ fields of Banke district who followed recommended practice
of cultivation which included recommended seed rate (30 kg/ha) of 8 hour primed improved
variety (Black lentil) cultivated with fertilizer doze of (20:40:20 NPK Kg/ha + 1 kg/ha B basal
doze) and subsequent 3 sprays of Dithane M-45 @ 2.5 gm/liter of water at 10 days interval during
vegetative stage in second year of experimentation while farmers’ fields from same district were
recorded with higher disease index (73.57%) with lower crop yield (260.00 kg/ha) and lower
benefit cost ratio of 0.97 who followed their own practice of cultivation during first year of

experimentation.
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