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Abstract

Late blight of potato caused by Phytophthora infestans (Mont.) de Bary is one of the most devastative
diseases of agricultural crops. Measures for managing the disease is based on chemicals but these are
hazards to environment, development of resistance in pathogen against fungicides increased needs
integrated approach of managing disease. So along with chemical management practices other measures
of disease management should be studied. In cultural management practices, fertilization plays an
important role. Nitrogen being an essential constituent of protein and chlorophyll is important for growth
and development of plants as well as yield. So in greed of more yield higher dose of nitrogen application
is in practice. But nitrogen has both direct and indirect effect on plant making it susceptible to the
pathogen. Direct effect is increased succulence of plant tissue so increased susceptibility. Indirect effects
are bigger canopy which alters micro-climate of plant making it favourable for disease establishment and
increases the spread of pathogen. So the optimum dose of nitrogen which can provide higher yield and
should not make plant susceptible to the pathogen should be estimated. This study includes study of
effect of different regimes of nitrogen on Late blight of potato. There were 6 doses of nitrogen ranging
from 0 to 250 kg/ha out of which 150 kg/ha was found to be most suitable in terms of yield as well as
less disease severity.
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Introduction

Potato is a global crop. It is consumed as a staple food in Europe and a principal vegetable in
developing countries. In developing countries, like India it is especially important for food and
nutritional security. The tuber is known to supply carbohydrate, high quality protein, and
substantial amounts of essential vitamins, minerals, and trace elements U], So it can solve the
nutritional problems to a great extent for the lower income group. It plays a pivotal role in
farm economy due to its great yield potential, so the area under this crop is increasing
continuously and now being adopted as a cash crop by the farmers, but unfortunately the
supposed yield is not being achievable due to crop loss caused by various biotic and abiotic
factors. Among biotic factors Late blight disease is most destructive one. Potato late blight
caused by the filamentous oomycete Phytophthora infestans (Mont.) de Bary, occurs in most
potato-growing areas throughout the world, but it can be predominantly devastating in areas
with warm and humid weather during the growing season [, Fungicides are commonly used to
control LB, but developing-country farmers often cannot afford enough fungicides, and yield
loss can be very high I, development of fungicidal resistance in pathogen, environmental
hazards due to fungicides make it important to evaluate other measures that can be taken to
reduce LB, measures such as sanitation, shifting of the growing period out of the wet season
[l and the use of variety mixtures . Another important variable in some disease systems is
fertilization (%, Nitrogen being an essential constituent of protein and chlorophyll is important
for growth and development of plants as well as yield. So in greed of more yield higher dose
of nitrogen application is in practice. But nitrogen has both direct and indirect effect on plant
making it susceptible to the pathogen. Direct effect is increased succulence of plant tissue so
increased susceptibility. Indirect effects are bigger canopy which alters micro-climate of plant
making it favourable for disease establishment and distance-effect increases the spread of
pathogen. So the optimum dose of nitrogen which can provide higher yield and should not
make plant susceptible to the pathogen should be estimated.
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Materials and Methods

The present investigation was carried out at the Instructional
farm, Uttar Banga Krishi Viswavidyalaya, Pundibari, Cooch
Behar, West Bengal, India during the rabi season of 2016-
2017. Study was conducted on Kufri Jyoti variety. Study was
made to observe the effect of different regimes of nitrogen on
late blight of potato. Each experimental unit was a field plot
measuring 15 m? and consisted 6 rows with 32 plants each.
Distance between rows was 45 cm, and spacing between
plants was 15cm. A randomized block design was used for the
statistical analysis, with 6 treatments and 3 replications.
Potato seed tuber was planted after treating with Streptomycin
sulphate @ 5g/10 L water and Carbendazim + Mancozeb

@20 g¢/10 L water and grown with the conventional
agronomic practices adopted in this area. The 6 treatments
were 6 different doses of nitrogen ranging from 0 to 250
kg/ha (Table 1). Nitrogen was applied in the form of Urea in 3
doses, half as basal and remaining half in two split doses at 30
DAP and 45 DAP along with earthing up operation in the
field. P,Os and K,O were applied @ 100 kg/ha each in the
form of SSP and MOP as basal dose. Mancozeb 75% WP was
applied as protective fungicide before disease appearance.
After disease appearance Curzate (Cymoxanil 8% +
Mancozeb 64%) WP was sprayed as curative fungicide at 7
days interval.

Table 1: Different doses of Nitrogen as Treatments

Sl. No Treatment Nitrogen dose (Kg/ha)

1 NO 0

2 N50 50

3 N100 100

4 N150 150

5 N200 200

6 N250 250
Before appearance of disease, 15 plants in each plot were n
selected randomly. The severity of disease was assessed ATUDPC= X172 (Si—Si-l) d
according to symptom observed on foliage and plants affected
and subsequently its corresponding rating value on 0-9 scale I-1
given by CIP, 1985 (Table 2). Percent disease index was n
calculated by formula given by Wheeler (1969) 24 and Area AUDPC = X 1/2 (Si-Siu1) d
under disease progress curve was calculated by formula given 11 e

by Wilcoxson et al., (1975) 61,

PDI= 2 of individual ratinng 100 AUDPC = Area under disease progress curve
No of leaves assesed Si = Disease severity at the end of time i
Maximum disease grade k = Number of successive evaluation of blight severity
d = Interval between two observations
Table 2: Key for assessing severity of late blight under field conditions (0-9 scale given by CIP)
CIP scale Blight (%)
value Mean Limits Symptoms
1 0 No late blight observable
2 2.5 | Traces-<5 Late blight present. Maximum 10 lesions per plant.
3 10 5. <15 Plants look healthy, but lesions are easily seen at closer distance. Maximum foliage area affected by lesions
or destroyed corresponds to no more than 20 leaflets.
4 25 15-< 35 Late blight easily seen on most plants. About 25% of foliage is covered with lesions or destroyed.
Plot looks green; however, all plants are affected. Lower leaves are dead. About half the foliage area is
5 50 35-<65 destroyed.
6 75 65- < 85 Plot looks green with brown flecks. About 75% of each plant is affected. Leaves of the lower half of plants
are destroyed.
7 90 85- <95 Plot neither predominantly green nor brown. Only top leaves are green. Many stems have large lesions
8 97.5 | 95-<100 | Plotis brown- colored. A few top leaves still have some green areas. Most stems have lesions or are dead.
9 100 All leaves and stems dead.

Statistical Analysis
Data were analysed using SPSS statistical package.

Results and Discussion

A significant variation of disease progress at different doses
of nitrogen applied in field was observed which is evidenced
in table 1. Among the different plots of Potato with different
doses of nitrogen a very less disease progress was found with
the application of Nitrogen @ 150 Kg per hectare followed by
application of 200Kg and 100 kg of Nitrogen per hectare.
Figure 1 clearly indicates lowest disease progress with the

application of 150 Kg of Nitrogen per hectare, whereas
highest disease progress was found in the plots without
application of Nitrogen as well as with application of 250 kg
Nitrogen per hectare. Highest yield was recorded with
application of 250 kg Nitrogen per hectare (26.39 t/ha) which
was at par with application of 150 kg Nitrogen per hectare
(26.27 t/ha). Lowest yield was recorded in treatment without
application of Nitrogen (7.73 t/ha). Inspite of high AUDPC
value of treatment N250, yield of the corresponding treatment
was also high. The probable reason behind this may be, as in
the treatment with higher dose of nitrogen disease incidence
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increased in the later stage of plant growth and by that time
tuber bulking was already over due to increased bulking rate

with higher dose of nitrogen application.

Table 3: Late blight disease severity at different Nitrogen doses

Nitrogen doses AUDPC Yield (kg/4 m?) Estimated yield (t/ha)

NO 661.11° 3.09¢ 7.73
N50 643.52A 8.838 22.07
N100 587.04B¢ 9.82A8 24.55
N150 557.41° 10.51A 26.27
N200 581.48B¢ 9.46"8 23.64
N250 600.93° 10.55 26.39

SEM + 10.23 0.39
CD 32.22 1.22
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Fig 1: Comparison of AUDPC of treatments with different N doses

Initially among various treatments, disease progress was more
in NO and N50, lowest in N250 and N200 and intermediary in
N100 and N150. But in the later stage of plant growth highest
disease progress was recorded in treatment with the
application of 250 Kg of Nitrogen per hectare followed by

treatment with the application of 200 Kg of Nitrogen per
hectare which was at par with treatment NO. Lowest disease
was shown by treatment with 150 Kg Nitrogen/ha, which is
evident from Fig. 2.
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Fig 2: Comparison of PDI of disease in different nitrogen doses

Various studies made on effect of nitrogen doses show
contrasting results. Sawicka (1993) 2 reported higher
infection with increased nitrogen fertilization, in contrast
Wierzejska-Bujakowska (1994) [*51 found that rate of disease
increase was reduced with increased nitrogen fertilization. But
in our study a clear effect of different N dose was observed on

Potato late blight. The disease increased with high nitrogen
dose (250 kg ha') and minimum late blight severity was
found with low nitrogen dose (150 kg ha™). This result is
corroborated with the findings of Mahapatra et al. (2011) ©1.
They reported that where early blight, leaf blotch and multiple
disease complex decreases in high nitrogen dose, late blight
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disease severity increases and minimum late blight severity
was observed in moderate fertility soil. Juarez et al. (2000) (€]
reported that N had no effect on the disease when severity was
very low or high but at intermediate levels of disease severity,
increased N led to increase disease. Carnegie et al. (1983) [
concluded that increasing rate of Phosphorus or Potash did
not significantly affect the development of blight lesions but a
linear increase in lesion size was associated with increasing
application rates of nitrogen. At low doses of nitrogen due to
poor nutrition plant may became susceptible resulting in high
disease incidence. Whereas, at high dose of N vegetative
growth is more, plants become more succulent and canopy
size is more which makes plants susceptible to disease. Bigger
canopy not only invite the pathogen but also helps in its
establishment and spread. Changes in canopy size may affect
micro-climate and hence LB because P. infestans is sensitive
to temperature and humidity, especially humidity &1,

Conclusion

As late blight of potato is most destructive disease of potato
and the disease causing pathogen, Phytophthora infestans, is
of variable nature, so management of this disease needs more
concern. Though the disease can be best managed with
chemicals, we can’t solely depend upon chemical control
measures. An integrated approach of disease management
should be practised. Among cultural management fertilization
plays an important role in plant growth and development,
yield as well as disease resistance. Our study on the effect of
different regimes of nitrogen on Late blight of potato reveals
that both less and high dose of nitrogen application invites
more disease. So optimum nitrogen dose of 150 Kg/ha should
be applied which gives high yield with low disease severity.

Abbreviations

AUDPC - Area under disease progress curve

PDI - Percent Disease Index

SPSS - Statistical Package for the Social Sciences
DAP - Diammonium phosphate

SSP - Single superphosphate

MOP - Muriate of potash

References

1. Carnegie SF, Colhoun J. Effects of plant nutrition on
susceptibility of potato leaves to Phytophthora infestans.
Phytopathologische Zeitschrift. 1983; 108:242-250.

2. CIP (International Potato Center). Fungal diseases of
potato. Report of planning conference on fungal diseases
of the potato. CIP, Lima, Peru, 1989, 216.

3. Crosier W. Studies in the biology of Phytophthora
infestans (Mont.) de Bary. Memoir 155. Cornell
University, 1934.

4. Devaux A, Haverkort Al. The effects of shifting planting
dates and mulching on late blight (Phytophthora
infestans) and drought stress on potato crops grown under
tropical highland conditions. Experimental Agriculture.
1987; 23:325-333.

5. Garrett KA, Mundt CC. Host diversity can reduce potato
late blight severity for focal and general patterns of
primary inoculum. Phytopathology. 2000; 90:1307-1312.

6. Hijmans RJ, Forbes GA, Walker TS. Estimating the
global severity of potato late blight with GIS linked
disease forecast models. Plant Pathology. 2000; 49:697-
705.

7. Horton D, Sawyer RL. The potato as a world food crop,

10.

11.

12.

13.

14.

15.

16.

~153~

with special reference to developing areas. In: Li PH, ed.
potato physiology. London, Academic Press, 1985, 1-34.
Juarez HS, Amaro JR, Rivera MD, Parraga A, Hijmans
RJ. The Effect of Nitrogen Fertilization on Potato Late
Blight in the Field, CIP program report, 1999-2000.
Mahapatra S, Ahmed Z, Chakraborty A, Das S. Effects of
different levels of nitrogen against foliar diseases of
potato under different fertility gradient soil on field
condition. Journal of Mycopathological Research. 2011;
49(2):273-278.

Marschner H. Mineral nutrition of higher plants. 2nd
Edition. Institute of Plant Nutrition, University of
Hohenheim, Germany. 1997, 860.

Ortiz O, Winters P, Fano H, Thiele G, Guzman S, Torres
R et al. Understanding farmers’ responses to late blight:
Evidence from Peru, Bolivia, Ecuador, and Uganda. In:
International Potato Center. Impact on a changing world:
Program report, 1997-98. International Potato Center,
Lima, 1999, 101-109.

Sawicka B. Zmiennosc pojawu i Szerzenia sie zarazy
ziemniaka (Phytophthora infestans (Mont.) de Bary) w
warunkach ochrony plantacji i nawozenia azotem.
Biuletyn Instytut Ziemniaka. 1993; 42:113-122.

Thiele G, Navia O, Fernandez Northcote EN. Andlisis
econodmico de la estrategia de control quimico del tizon
tardio (Phytophthora infestans) para cultivares de papa
susceptibles en Cochabamba, Bolivia. Fitopatologia.
1998; 33:176-181.

Wheeler BEJ. An Introduction to Plant Diseases. John
Wiley and Sons, Limited. London, 1969, 301.
Wierzejska-Bujakowska A. Wplyw ochrony ziemniaka
Przde Zaraza (Phytophthora infestans (Mont.) de Bary)
na efectywnosc nawozenia azotem. Biuletyn Instytut
Ziemniaka. 1994; 44:131-144.

Wilcoxson, Skovmand RD, Atif AH. Evaluation of wheat
cultivars for ability to retard development of stem rust.
Annual Applied Biology. 1975; 80:275-281.



