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ABSTRACT

Potato is an important food crop of Pakistan due to its high usage in food processing industry. This study was carried out
at Potato Research Institute, Sahiwal. The plantation was done by maintaining plant to plant and row to row distances as
20 and 75 cm respectively. Potato varieties were screened against three diseases such as common scab, rhizoctonia,
cracking and various tuber attributes such as germination, tuber size and yield were also evaluated. It was revealed from
the data that potato variety 171 gave the highest yield of 35.5 t/ha followed by Masai with 31.0 t/ha. The maximum
emergence was shown by the Variety Red Sun 89.7%. However, the lowest emergence was shown by the variety Camel
71.7%. Regarding tuber grades, it was noted that the maximum tuber size were produced by the Compass (3.7%),
whereas 11 varieties did not produce large size tubers at all. The variety Red Sun produced lowest percentage of small
size tubers 12.7%, whereas maximum small size tubers (93.0%) were produced by the variety Jitka. Regarding diseases
data, it was noticed that the maximum scab incidence 4% was recorded on the variety Masai, maximum rhizoctonia
attack 60% was recorded on the variety Camel and maximum tuber cracking (0.7%) was noted on the variety Vendulla.
The results conclude that several exotic potato varieties identified during this study could be adapted for local cultivation
to enhance potato production in the country.
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INTRODUCTION

Potato (Solanum tuberosum L) is the third most
consumable food crop of the world after wheat and rice
(Haverkort et al., 2009). It is established as staple food in
some European countries (Leeman et al., 2005). Being
rich in starch (one of the main three food ingredients) and
having the highest productivity per unit area, potato has
great potential to address the challenges of the food
security in the world. Potato is an economical food since
it is a source of low cost energy to the human diet
(Leeman et al., 2005). It is also a good source of vitamins
and minerals (Low et al. 2007). It is free from
cholesterol, contains some antioxidants to help in
providing protection against heart diseases and cancer
(Al‐Saikhan et al., 1995). It also helps to control
hypertension and high blood pressure due to its
kukoamine content (Akande et al., 2000). The per unit
area production of potato in Pakistan is less than other
countries due to many reasons i.e., unavailability of good
seed, water scarcity, biotic and abiotic factors (Khan et
al., 1985). Mostly potato seed is imported from different
countries due to unavailability of local seed to the
farmers (Struik and Wiersema, 1999). Potato is a food
crop influenced by many diseases as compare to other
food crops, and infected tubers serve as a source for
spread of diseases. The potato seed imported from

different countries brings diseases with them (Secor and
Rivera-Varas, 2004). Lack of adaptability trial of these
exotic potato varieties results in low yield and emergence
of new diseases in local areas. Potato late blight
[Phytophthora infestans (Mont.) de Bary] has re-emerged
as a major threat for achieving production potential of
potato worldwide in recent few years (Fry and Goodwin,
1995). Some varieties show resistance against late blight
of potato need continuous screening before cultivation in
growing season (Kirk et al., 2001). Bacterial wilt caused
by a bacterium (Ralstonia solanacearum) results in a soil
borne vascular disease which contributes towards low
yield and reduces the market value of potato. This
bacterium causes diseases in 450 plant species including
tomatoes, potatoes, eggplant and banana (Andviron,
1995). Black scurf disease of potato caused by fungus
(Rhizoctonia solani) is found in almost all potato growing
areas of Pakistan and the fungus has the ability to survive
even in harsh environmental conditions (Parvez et al.,
2003; Allen et al., 2005). Common scab of potato caused
by bacterium Streptomyces scabies is an important
disease of potato found throughout potato cultivated areas
of the world (Rauf, 2002). From disease management
point of view, it is a need of time to implement control
measures for movement of potato from one country to
another especially in case of seed potato, so introduction
of new diseases could be minimized.

Different types of controls measures could be
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used to inhibit these diseases below threshold level. For
instance, most prevalent method is chemical control
which contributes towards human health hazards (Rauf,
2002). The selection of resistant potato cultivars is an
important step in management of diseases. The other
strategy to control these diseases could be screening of
disease resistant varieties among exotic potato seed.
Exotic germplasm of potato may contain useful traits
which could be used in future for improving disease
resistance and yield potential in cultivated potatoes. The
main objective of this study was to screen out exotic
potato varieties which show significant resistance against
diseases and have high yield potential.

MATERIALS AND METHODS

This study was done at Potato Research Institute
Sahiwal (PRI) during 2014-2015 cropping season. A total
of 20 exotic varieties 171, Masai, Red sun, Rock,
Compass, Red valentine, Amarin, Dirasso, Triplo,
Toscana. Ludmilla, Lady Sara, Vendulla, Bohemia,
Jannet, Camel, Terka, Red Anna, Jitka and KWS-06-125
along with two checks Simply Red and Sante were sown
in November, 2014. The trial was conducted according to
the randomized complete block design with three
replications. Plant to plant and row to row distances were
maintained as 20 cm and 75 cm, respectively. The plot
size was 6.0 m x 2.25 m (13,5 m2). Normal agronomic
and plant protection measures were carried out in the
crop. The harvesting was done on April, 2015. During
this study, data regarding tuber size, emergence rate,
tuber yield and diseases was recorded.

Screening of potato germplasm for tuber size: Tuber
size of potato germplasm was evaluated at the time of
harvesting. Potato tuber’s size was measured with the
help of measuring meter at the time of harvesting; potato
tubers were sorted out on their size basis following
Pedreschi et al. (2006) and Shahnazari et al. (2007).
Evaluation of tuber size of these exotic potato varieties
was done according to the criteria given in Table-1.

Table 1. The evaluation of varieties on the basis of
tuber size.

Tuber Grade Response of potato germplasm
<35 mm Small
35-55 mm Normal (seed size)
>55 mm Large (food processing size)

Screening of potato germplasm for tuber Diseases
(Scab, Rhizoctonia and Crack): Tuber diseases i.e.;
scab, rhizoctonia and crack of potato germplasm were
evaluated at the time of harvesting. The screening was
done on the bases of symptoms shown by potato tubers.
Potato tubers affected with these diseases were separated

out and percentage was calculated by dividing these
tubers with total number of tubers. Confirmation of these
diseases was done by isolation of and then growing these
disease related pathogens on culture media (Davis et al.,
1981). After colony formation temporary slides were
made and observed under stereomicroscope (Hirose et
al., 2001). The evaluation of tuber disease of these
varieties was done on the basis of criteria given in Table-
2.

Table 2. Response of varieties against different diseases.

Tuber Diseases % Response of potato germplasm
0-1 Immune
2-3 Resistant
4-6 Moderately Resistant
7-9 Tolerant
10-15 Susceptible
16-20 Moderately Susceptible
21-25 Highly Susceptible

Evaluation of potato germplasm for tuber yield:
Assessment of exotic potato varieties for tuber yield was
done at the time of harvesting. Potato yield was
calculated by using weighing balance. The yield was
calculated as tons per hectare (Onder et al., 2005). The
evaluation of tuber yield of these varieties was done on
the basis of criteria given in the following table.

Table 3. Yield scoring Scale.

Tuber Yield (t/ha) Response of potato germplasm
1-10 Low yields
11-20 Normal yields
21-40 High yields

RESULTS AND DISCUSSION

Screening of potato germplasm for tuber size: The
exotic potato germplasm consisting of 20 varieties
showed a range of variability for tuber size (Table-4).
The complete data regarding tuber size is given in Table-
5. On the basis of grading of tuber size as shown in
Table-1, a wide range of variability was noted ranging
from small to large tuber size as given in Table-5. Tuber
size was recorded on 20 exotic potato varieties at the time
of harvesting in April, 2105. It is revealed from the data
regarding tuber grades that the maximum large size
tubers were produced by the exotic variety Compass
(3.7%), whereas 11 varieties did not produce large size
tubers at all. The variety Red Sun produced lowest
percentage of small size tubers (12.7%) whereas
maximum small size tubers (93.0%) were produced by
the variety Jitka. Size of tuber (large, small) depends on
heritable and environmental factors (Eisler, 2000)
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Table 4: Mean squares of various traits of exotic
Potato varieties

CHARACTERS MEAN SQUARES
Emergence 152.369
Small size tubers 2390.08**

Medium size tubers 2308.78**

Large size tubers 3.83261**

Scab 2.79149**

Cracking 10.8088
Rhizoctonia 36.9897
Yield 336.720**

Whereas ** means highly significant at P≤0.01

Screening of potato germplasm for tuber Diseases
(Scab, Rhizoctonia and Crack): The exotic potato
germplasm consisting of 20 varieties resulted in lot of
variability for tuber disease. The full data regarding tuber
diseases is given in Table-5. Based on the scaling of tuber
diseases as given in Table-2, a wide range of different

groups of genotypes were found ranging from immune to
highly susceptible which are shown in Table-5. Tuber
diseases data was recorded on 20 exotic potato varieties
at the time of harvesting in April, 2105. Regarding
disease infestation, it was noted that the maximum scab
incidence (4.0%) was recorded on the variety Masai,
maximum rhizoctonia attack (60.0%) was recorded on the
variety Camel which was highly susceptible to
rhizoctonia and maximum tuber cracking (0.7%) was
noted on the variety Vendulla. Common scab of potato is
caused by bacterium Streptomyces scabies. Rough
texture lesions are produced on the surface of tuber tan to
dark brown in colours given in the Figure 1a. Cracking of
tubers occur due to surrounding environment in the soil
(Park et al., 2002; Tai and Young, 1984). Tubers with
cracks reduced the market value of potato as well as sit
for infection for other microorganisms (Hooker et al.
1981). Disease incidence was determined by the
following formula.

Table 5. Screening of potato varieties against emergence, tuber grade, diseases and yield.

Rank Variety Emergence
(%)

Tuber Grade (%) Tuber Diseases (%) Yield
(t/ha)<35

mm
35-55
mm

>55
Mm

Scab Rhizoct
onia

Crack

1 171 80.3 15.0 75.7 3.0 0.3 2.0 0.3 35.5
2 Masai 87.3 14.0 76.0 1.3 4.0 23.0 0.0 31.0
3 Red sun 89.7 12.7 78.0 2.3 0.0 0.3 0.0 31.0
4 Rock 87.7 22.0 69.0 1.7 0.0 2.7 0.0 31.0
5 Compass 76.0 20.0 72.3 3.7 0.7 4.3 0.3 29.0
6 Red valentine 89.0 28.0 67.7 0.7 0.0 1.3 0.0 28.3
7 Amarin 87.7 16.3 77.0 2.3 0.0 44.3 0.0 28.2
8 Dirasso 87.7 15.3 77.3 0.0 0.0 10.3 0.0 28.0
9 Simply Red 89.0 20.3 72.7 1.7 1.7 6.3 0.0 24.2

10 Triplo 80.7 24.7 75.3 0.0 0.0 7.3 0.0 23.7
11 Toscana 85.7 31.3 67.7 0.0 1.0 38.0 0.3 23.2
12 Santé 89.3 27.7 68.7 0.0 1.7 28.3 0.0 21.5
13 Ludmilla 81.7 40.7 58.0 0.3 1.3 58.0 0.3 21.0
14 Lady sara 87.0 18.7 74.7 0.7 0.0 0.0 0.0 18.7
15 Vendulla 74.7 51.7 46.0 0.0 0.0 3.3 0.7 16.7
16 Bohemia 87.3 36.3 63.7 0.0 0.0 9.0 0.0 16.3
17 Jannet 81.3 15.7 75.3 1.0 1.3 10.7 0.0 12.7
18 Camel 71.7 92.3 26.0 0.0 0.0 60.0 0.0 5.5
19 Terka 87.0 90.0 26.0 0.0 0.0 1.7 0.0 4.3
20 Red Anna 77.7 19.7 74.3 0.0 0.7 2.3 0.0 4.0
21 Jitka 80.0 93.0 26.0 0.0 0.0 6.3 0.3 2.8
22 KWS-06-125 74.0 89.7 26.0 0.0 0.3 52.3 0.0 1.5

Screening of potato germplasm for yield: The potato
varieties were evaluated on the bases of yield at the time
of harvesting (Perombelon and Kelman 1980). Potato
yield was calculated by using weighing balance

(Bleasdale, 1965; Ojala et al., 1990). It is revealed from
the data that exotic variety 171 gave the highest yield of
35.5 t/ha followed by Masai with 31.0 t/ha tuber yield.
The check variety SimplyRed gave 24.2 t/ha yield, while
the lowest tuber yield (1.5 t/ha) was produced by the
exotic variety KWS-06-125.

Regarding the emergence it is notices that the
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maximum emergence was shown by the Variety Red Sun
(89.7 %). The lowest emergence was shown by the

variety Camel (71.7%).

Figure 1: A: Common scab of potato caused by bacterium Streptomyces scabies, B: Cracking of tuber due to
surrounding environmental conditions in soil, C&D: Black scurf disease of potato caused by fungus
Rhizoctonia solani

Conclusions: Most of these exotic potato varieties have
significant degree of yield potential and disease
resistance with high rate of emergence. There is genetic
variation in potato germplasm for tuber size (for food
processing) and it is revealed from data that some
varieties show good response in various traits and could
be adapted for local cultivation in future.
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