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Abstract

Spongospora subterranea f. sp. Subterranean, the causal organism of powdery scab of potato
is a severe problem in many areas of the world where potato crop is grown. Due to seed and soil
borne nature of the pathogen, it is difficult to manage using a single method of control. Therefore,
growers are heading towards an integrated management approach for effective control of powdery
scab. The most cost-effective, long term and environment friendly way of controlling the disease is
to identify the cultivars resistant to the disease. During the current study, 6 potato varieties viz.,
Sante, Diamant, Cardinal, Desiree, Faisalabad white and Faisalabad red were screened against S.
subterranea in a naturally infested field at Sharan in Kaghan valley. All six varieties showed
different levels of susceptibility to S. subterranea. Desiree cultivar showed lowest percent
incidence of disease with low severity. Statistical analysis revealed significant differences in weight
and number of tubers in Diamant, Faisalabad white and Faisalabad red but this has no correlation
with the disease incidence and severity.

Introduction

Powdery scab of potato, caused by Spongospora subterranea f.sp. subterranea
(Wallr.) Lagerh, is a well known disease in many areas of the world. The major factors
involved in infection are high soil moisture and low ambient temperature (Karling, 1968,
Bhattacharyya, 1974; Hughes, 1980). Powdery scab produces masses of resting spores
that aggregate to form spore balls (cystosori) in scab lesions on the tuber surface and
therefore seriously reduces tuber quality and marketability. The infected seed tubers are
rejected for establishment of high quality crops. The pathogen reduces total crop yields
by reducing plant growth (Falloon et al., 1998a), forms galls on stolons and roots of
potato plants, establishment from infected seed tubers reduces the size of tubers (Falloon
etal., 1996a).

Recently the disease has gained importance in USA and Europe (Christ, 2002; Wale,
1987) due to its seed borne nature and subsequent build up of inoculum levels in soils.
An integrated approach for management using resistant cultivars, (Genet et al., 2000),
chemicals (Falloon et al., 1996b), and application of appropriate cultural practices
(Falloon et al., 1997) can play an important role in disease control. The major part of the
strategy is the use of disease resistant cultivars which provide the most sustainable way of
limiting the disease. The latest recommendations for integrated management of powdery
scab (Burgess & Wale, 1994; Falloon et al., 1999; Genet et al., 1996, 2000) have
included disease resistance as a component of integrated powdery scab management
program. Difference in susceptibility to powdery scab in different potato cultivars,
breeding lines and germplasm accessions have been recognized from as early as 1930
(Karling 1968), and later by several other workers (Hughes, 1980; Kirkhan, 1986; Gans
et al.,. 1987; Jellis et al., 1987; Wastie et al., 1988; Eraslan & Turhan, 1989; de Boer
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1991; Wastie, 1991; Torres et al., 1995). Potato genotypes have different level of
susceptibility to powdery scab disease. Out of 513 tested genotypes, only 13 were found
highly resistant, 19 resistant, 84 susceptible and 397 were highly susceptible
(Bhattacharrya et al., 1985) to Spongospora subterranea. Several cultivars including
Gladiator, Red Rascal, llam Hardy, Nadine, Russet Burbank and Desiree have good to
moderate resistance to powdery scab, while Tekau, Rua, Concorde, Agria and Iwa are
more susceptible to the disease. No cultivars have been found completely immune to the
disease (Anon., 1996). In heavily infested soils, a cultivar that is resistant to powdery
scab can have much less disease than a susceptible one. In another study out of two
varieties, Agria was found very susceptible to powdery scab as compared to Kaimai
(Falloon et al., 1999). Latest studies carried out in New Zealand released cv. Gladiator,
with good powdery scab resistance and has been used as reference for the last 8 years
trials (Genet et al., 2000).

In Pakistan no work has been done on the management of the disease since its first
confirmation in the soil of different potato producing agro-ecological zones (lftikhar,
2001). Therefore, a study was undertaken to determine the relative susceptibility of local
cultivars to powdery scab keeping in view the provision of information to potato breeders
so that they can incorporate it into new cultivars.

Material and Methods

A naturally infested field was selected at Potato Research Station, Sharan (8000 ft
above sea level) in Kaghan valley to evaluate the susceptibility of potato cultivars to
powdery scab under natural conditions. The test material consisted of local potato
varieties including Sante, Diamant, Cardinal, Desiree, Faisalabad white and Faisalabad
red. Five tubers of each cultivar were sown in a single row of 1m length replicated thrice
in a randomized complete (RCBD) block design in selected plots during the summer
2004. Normal doze of NPK was applied at the time of planting followed by cultural
practices. Two periodical harvesting were conducted. During the first harvesting roots
were carefully observed for the presence of galls and individual tubers of each cultivar
for scab lesions, in addition number of tubers and weight of tubers was also recorded. At
the second harvesting after 93 days of germination, number of tubers, weight of tubers,
disease incidence and severity on 0-5 scale was noted (Anon., 1985). The scale was
categorized as 0 =No infection (highly resistant) 1= less than 1% (resistant), 2 = 1-10%
(moderately resistant), 3 = 11=20% (moderately susceptible), 4 = 21-50% (susceptible)
and 5 = 51% and more area affected (highly susceptible).. Data was statistically analysed.

Results and Discussion

Six local potato cultivars including Santee, Diamant, Cardinal, Desiree, Faisalabad
white and Faisalabad red were screened against Spongospora subterranea f.sp. subterranea
in an infested field at Sharan. Different levels of susceptibility to the pathogen were
detected. Results showed no significant differences among the varieties when data was
subjected to statistical analysis using M stat-C-DMR test. Maximum number of tubers were
formed in Cardinal variety (6.0) while minimum were observed in Desiree (3). Maximum
weight of the tubers was observed in Sante (80.6 gm) next to Cardinal (80.4 gm) while
Faisalabad white had the least weight (34.2 gm). Maximum disease incidence was observed
in Faisalabad red 44.3% and disease severity rating of 2 while rest of the varieties showed
severity rated at 1 with different percent incidence during the first harvesting (Table 1).
The results during the first harvesting revealed non-significant differences among the
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varieties in all the cases. In the second harvesting, (93 days after sowing) maximum
number of tubers and maximum weight was observed in Faisalabad white (26 Nos. and
323 gm), while minimum number and weight of tubers was observed in Faisalabad red (2
Nos. and 106 gm). Maximum disease incidence was in Faislabad red 44% with severity 2
while minimum disease incidence was on Desiree with 24% disease incidence and
severity 1. Cultivar Sante, Faisalabad white and Faisalabad red show disease severity
rated 2 while rest of the varieties Diamant and Cardinal showed disease severity 1.
Cardinal has already been categorized among very susceptible varieties (Genet et al.,
2000). Statistical analysis of final harvesting data revealed that in terms of number of
tubers the variety Faisalabad white is highly significantly different compared with the
varieties Sante, Cardinal, Desiree and Faisalabad red at p<0.01 levels while in term of
weight of the tubers variety Faisalabad white is significantly different from Faisalabad
red at p<0.05 levels. The maximum disease incidence 44% with severity 2 has been
observed in Faisalabad red followed by Faisalabad white (incidence 41.3% & severity 2),
while minimum disease incidence (24%) and severity 1 has been found in cv. Desiree.
Desiree cultivar reacted in a similar manner against the local isolate of S. subterranea as
reported in New Zealand (Falloon et al., 1997) which showed its low susceptibility or
moderate resistance to S. subterranea. However, in final harvesting the number of tubers
and weight of tubers did not show any correlation with the disease incidence and severity.
This suggests that cv. Desiree has some resistance to local isolate of Spongospora
subterranea.
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