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ABSTRACT
Tipu MMH, Shikha FS, Yasmin M, Sarker PR, Sultana R (2018) Screening of potato varieties and germplasm against late blight disease. Int.
J. Sustain. Crop Prod. 13(1), 1-4.

The study was conducted at Regional Agricultural Research Station, Jamalpur during 2014-2015 to find out resistant
or tolerant cultivars against late blight of potato caused by Phytopththora infestans. Seeds of a total 56 cultivars were
sown under natural epiphytotic condition. Out of fifty six germplasm 16 germplasm were found highly susceptible
and thirty two germplasm were susceptible against P. infestans. Four varieties were moderately resistant. The variety
LB-6 was found resistant to late blight. Germplasm Sarpo Mira, Bionica and LB-7 were found highly resistant against
P. infestans that can be used in breeding programme for the development of late blight resistant potato variety.
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INTRODUCTION

Potato (Solanum tuberosum L.) is an important vegetable cash crop grown all over the world and ranks fourth
after wheat (Triticum aestivum L.), maize (Zea mays L.) and rice (Oryza sativa L.) (Ewing 1997). It produces
approximately twice as many calories per hectare as rice and wheat (Poehlman and Slepper, 1995). In
Bangladesh demand of potato is increasing day by day. It has become popular with the producers as a winter
crop. So, a large portion of total cultivable lands is being used under potato cultivation. With the increase of
potato cultivation, incidence and severity of many diseases are simultaneously increasing. Potato crop faces
several constraints of fungal, bacterial and viral origin (Bhutta et al. 2004) due to unavailability of disease free
seed and lack of knowledge of integrated disease management (IDM) (Bhutta and Hussain, 2002; Bhutta et al.
2005). Among the diseases, late blight of potato caused by Phytophthora infestans (Mont.) De Barry is the most
devastating and causing 50-70% potato yield loss and can cause epidemic within a few days under favorable
environmental conditions (Haq et al. 2008; Rahman et al. 2008). P. infestans produces sporangia on
sporangiophores released from infected plants are known to be capable of wind borne migration for over several
kilometers. The disease is of common occurrence in Bangladesh for over 30 years (Dey et al. 2010). None of the
commercial varieties is found resistant to P. infestans. Research on this disease is going on at Tuber Crops
Research Centre (TCRC), BARI over several years.

Screening of potato germplasm against late blight of potato is necessary in order to identify the resistant sources
because cultivation of resistant varieties seems to be the only viable and environment friendly approach for
managing this disease. Varietal resistance can also allow significant reduction in fungicides application while
maintaining the yield and quality of the produce (Inglis et al. 1996). Hence, aim of the study was to find out
sources of resistance against P. infestans in germplasm presently available in Bangladesh.

MATERIALS AND METHODS

Disease screening nursery comprising of 56 varieties/advanced lines was established in the research area of
Regional Agricultural Research Station, Jamalpur during 2014-2015. Seeds were collected from Tuber Crop
Research Centre, BARI, Joydebpur, Gazipur and Breeder Seed Production Centre, Debigonj, Panchagarh. Each
variety/line was sown in two rows of three meter length with 25 cm plant to plant and 60 cm row to row
distance on November 27, 2014. Standard crop management practices were followed without using any measure
to control late blight. The screening was done under natural epiphytotic conditions. Disease inoculum collected
from diseased plants were suspended with water and sprayed over the experimental plot on January 01, 2015.
Disease data were recorded just from the onset of the disease and mean while environmental data viz.
temperature, moisture and rainfall was also recorded. Weather characteristics of this region are listed in Table 1.

Table 1. Weather data of Jamalpur recorded during winter season in 2014-2015

Temperature (mean) Relative Humidity (mean) .
Month Max. Min. Max. Min. Total Rainfall (mm)
November’14 29.30 17.27 73.13 61.23 0.0
December’14 24,94 13.52 89.20 72.41 0.0
January’15 24.09 12.25 86.19 65.31 22.50
February’15 27.74 14.69 82.58 58.88 61.00
March’15 31.13 16.13 64.91 59.56 10.00
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The disease severity was recorded at four days interval and the area under the disease progress curve (AUDPC)
was calculated in accordance to Forbes et al. (2014). Based on the AUDPC values, the germplasm were
classified as highly resistant (< 250), resistant (251-350), moderately resistant (351-650), susceptible (651-1200)
and highly susceptible (>1200) as per Gopal and Singh (2003).

RESULTS AND DISCUSSION

Results of the study revealed that potato germplasm showed different levels of resistance against P. infestans
(Table 2). Most of the potato varieties showed susceptibility to P. infestans because the weather conditions
during the crop season were conducive for the disease development. Among the germplasm 16 germplasm were
found highly susceptible to late blight having AUDPC value more than 1200. Thirty two germplasm showed
AUDPC ranging from 728 to 1182 were susceptible for P. infestans. Four varieties i.e. CIP 395195.7, Connect,
CIP 391846.5 and CIP-1 were moderately resistant to late blight with AUDPC value between 518 and 580. The
cultivar LB-6 was found resistant to late blight having AUDPC value 264. Three germplasm namely Sarpo
Mira, LB-7 and Bionica found to be highly resistant against P. infestans and their AUDPC value ranged from 30
to 64.

Table 2. Response of 56 potato varieties/germplasms against late blight of potato during 2014-15

Germplasm | AUDPC | Response | Germplasm | AUDPC | Response
Barcelona 1084 S 9.91 828 S
Provento 1104 S Rosagold 1034 S
Caruso 728 S Destiny 1002 S
Cumbica 1002 S Verdi 1122 S
CIP 395195.7 518 MR Challenger 1182 S
Bionica 64 HR Pamela 1442 HS
Georgina 1284 HS Kufri Jyoti 1032 S
Lady Rosetta 1430 HS Dolly 1384 HS
9.112 904 S Rumba 1058 S
CIP 397073.7 982 S Figaro 1072 S
Flamenco 1242 HS Alger 1462 HS
Safrana 1094 S Monte Carlo 1242 HS
LB-7 52 HR Endeavor 1402 HS
YP-04-80 992 S Cardinal 1020 S
9.125 1078 S Kufri Pukhraj 992 S
Granola 1304 HS Agila 1008 S
CIP 391846.5 548 MR Royal 1162 S
Tomensa 1282 HS Sagita 1282 HS
Defender 1384 HS Hanna 1322 HS
Yukon Gem 862 S CIP-1 580 MR
Connect 524 MR Diamant 1052 S
9.35 944 S YP-04-108 836 S
Forza 1404 HS LB-6 264 R
Atlantic 1042 S Sarpo Mira 30 HR
Laura 1122 S El Mundo 1322 HS
Flova 1284 HS Modoc 948 S
BARI TPS-1 992 S Raja 1170 S
Asterix 1114 S CIP-11 1068 S

Horizontal resistance to late blight is considered to be the major crop protection trait needed in new varieties to
face the increasing threat of a re-emergent potato disease (Landeo et al. 2000). Major genes for resistance are
highly effective in absence of compatible race, but have historically been unstable due to continuous changes in
the pathogen (Van der Plank, 1968; Fry and Goodwin, 1997). Presence of R genes can also interfere with the
recognition of true horizontal resistance (Landeo and Turkensteen, 1989). Horizontal resistance to late blight is
considered more durable and effective against all variants of the pathogen (Turkensteen 1993; Haynes et al.
1998). However, the expression of quantitative resistance can be affected by environmental conditions
(Umaerus and Umaerus, 1994), which brings into question its stability across different testing or production
conditions.

In a separate study, Dey et al. (2010) observed that the population structure of the Bangladeshi isolates of P.
infestans has changed considerably in recent years towards more aggressive types. At present, complex races
(metalaxyl resistant strain of P. infestans) are predominant in the northern part of the country (where winter sets
early and continues for longer period and metalaxyl fungicides used indiscriminately over years) compared to
other regions of the country.
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The presence of an aggressive, variable population of the pathogen may affect the durability of partial resistance
(Latin et al. 1981) due to accelerated adaptation of aggressive forms of the pathogen with higher levels of
parasitic fitness (Nelson 1979). A shift towards more aggressive populations of P. infestans will cause an overall
decrease in resistance of potato cultivars. In addition, differential changes in ranking of partially resistant
cultivars after exposure to different genotypes of the pathogen may occur (Leonard and Moll, 1979). This may
be the reason for the breakdown of disease resistance of the germplasm. Since both partial and race-specific
resistance can collapse following the appearance and spread of more aggressive pathogen strains, it is
furthermore useful to assess potato resistance to late blight using isolates from the most aggressive populations.
Although yields of resistant varieties are not always higher than susceptible varieties, they would decrease the
source of inoculum significantly.

CONCLUSION

From the present study, it can be concluded that the germplasm Sarpo Mira, LB-7, Bionica and LB-6 showed
stable resistance against late blight of potato. Among these, Sarpo Mira, LB-7 and Bionica can directly be
utilized as parents for transferring stable late blight resistance in varietal improvement programme.
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