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Abstract
An experiment “Performance of potato varieties under the agro-climatic conditions of Abbottabad
Hazara” was conducted in Spring, 2016 at the Hazara Agriculture Research Station Abbottabad. The
experiment was laid out in Randomized Complete Block Design. Total treatments were consisted of ten
varieties i.e. Rock, Red Sum, Aurea, Nazca, Focus, Eldorado, Desiree, Elbeida, Red Valentine and
Toureg and all treatments were replicated three times. Sprouting percentage was found maximum in Red
Valentine (98.3), followed by Red Sum (97.5), Eldorado (95.8) and Aurea (92.5). The maximum number
of stem plant-1 was noted in Red Sum (5), followed by Rock (5), Focus (5), Nazca, Eldorado and Red
Valentine (4 number in each). Red Sum and Red Valentine got least disease and less number of small
tubers. The highest number of medium size tubers plot-1 were recorded in Red Valentine (39), followed by
Red Sum (35). Red Sum and Red Valentine produced highest number of large size tubers plot-1(27 and
25). Eldorado had maximum total number of tubers plot-1(170). The smallest weight of small tuber plot -1
was noted in variety Red Valentine (2.2 kg), followed by Red Sum and Focus with 2.3 and 2.8 kg
respectively. While maximum weight of medium tubers plot-1and maximum total weight of tubers plot1
was recorded in variety Red Valentine (8.2 and 18.8 kg), followed by Red Sum7 and 18.7 kg
respectively. The highest weight of large tubers plot-1 was recorded in Red Sum (9.4 kg) and the least
moisture was recorded in variety Red Sum(73.7%), followed by Red Valentine (74.3%) and Toureg
(77.7%), while highest dry matter was recorded in variety Red Sum(26.3%), followed by Red Valentine
(25.7%) and Toureg. The maximum yield (ton/ha) was recorded in Red Valentine (25), followed by Red
Sum (24.9). It is concluded that variety Red Sum and Red Valentine showed superior results in the agroclimatic conditions of Abbottabad Hazara.
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Introduction
Potato (Solanum tuberosum L.) is a most
important vegetable and the main cash crop
of farmers, especially in hilly areas of
Pakistan. Potato originated in South
America of Andes mountain ranges at
elevations up to 15,000 feet in Peru,
Published by Bolan Society for Pure and Applied Biology

Columbia, Ecuador and Bolivia. Currently
there are more than 2,000-3,000 varieties
extant today and potatoes have been in
cultivation for more than 2000 years. It is
herbaceous perennial in its native habitation,
however treated as a tender annual in the
temperate regions. Potato damaged 28°–30°
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F by frost. Potato being 4th important crop
of the world. It is a good food and a good
source of carbohydrates, vitamins, minerals
and proteins. The moisture contents is about
80% in the bulk and the remaining 20% dry
matter contains 17% carbohydrates and 2%
proteins while rest is composed of fiber,
minerals, vitamins and fats [1].
Pakistan has favorable agro-climatic
conditions for producing four crops of
potato round the year in different places of
the country like autumn in plains of Punjab
and Khyber Pakhtunkhwa, winter in
southern Punjab, Sind and plains of
Baluchistan, whereas spring crops in plains
and lower hills of Punjab and Khyber
Pakhtunkhwa and summer crops in high
hills of Baluchistan, Khyber Pakhtunkhwa,
Punjab and Azad Jammu and Kashmir
(AJK) [2].
In Pakistan, Punjab is a leading potato
producer which contributes 80% in area and
more than three quarters (75%) of total
production in Pakistan. In Khyber
Pakhtunkhwa the situation are congenial for
raising three crops of potato round the year
i.e. autumn, spring and summer. The total
production of potato in Pakistan in 2000-01
was about 1.66 million tonsthat increased in
2009-10 to 3.14 million tons. The
production of potato further increased in
2010-11 from 3.49 million tons to 3.55
million tons in 2011-12, which was the
maximum in the history of potato production
in the country. In Khyber Pakhtunkhwa the
area of potato crop in 2015-2016 was 9367
ha and the production was129501 tons [3].
In 2016-17 the total production area of
potato in Pakistan was 179.6 ha and the
production was 3852.9tons, while in 201718 the total production area was 187.2 ha
and the production was 3853.9 tons [4].
Abbottabad is subtropical area having humid
types condition ranging from mild to warm
temperature, hot temperatures during June
and July while cool to mild temperatures

during the wintertime. During mid-summer
the temperature rises as high as 38 °C but
during the extreme cold waves it drop below
−5 °C. The average annual rainfall is 1262
mm. The snowfall occurs rarely in
December and January. In general, heavy
rainfall events occurs during the monsoon
season which is from July to September that
frequently cause flooding in lower lying
parts of the city (Wikipedia).
The evaluation of new cultivars for the value
addition products is essential developed for
high yield, disease and insect resistance,
harvesting and handling efficiencies, or even
storability however, if unacceptable
products are manufactured from these new
cultivars, they are of little value to either the
producer or the processor. Research workers
in several parts of the world evaluated new
cultivars showing market potential and
quality potato products. The method of
planting, plot size, row length and spacing,
seed piece spacing, and fertilizer rates
should be controlled for each cultivar. A
record should also be made of planting
dates, vine killing dates if used, daily mean
temperatures, rainfall, and harvesting dates.
Ideally the cultural practices for each trial
should be similar to those used by
commercial growers in the test area [5].
There are numbers of good potato cultivars
available but the cultivation of old cultivars
continuously loose quality and become
susceptible to insect, pest and disease.
Therefore this experiment was designed to
check the performance of potato varieties
under the agro-climatic conditions of
Abbottabad Hazara.
Materials and methods
An experiment “Performance of potato
varieties under the agro-climatic conditions
of Abbottabad Hazara” was conducted in
spring, 2016 at the Hazara Agriculture
Research Station (HARS). The experiment
was laid out in Randomized Complete Block
Design. Total treatments (varieties) were ten
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i.e. Rock, Red Sum, Aurea, Nazca, Focus,
Eldorado, Desiree, Elbeida, Red Valentine
and Toureg and all treatments were
replicated three times. The tubers of desired
varieties were collected from HARS and
were sown on January and were harvested in
May, in a well prepared field/plot. The rate
of recommended fertilizer was applied 200150-75 NPK kg/ha [6]. First irrigation was
practiced immediately after planting. All
subsequent irrigations were applied at
intervals 10-12 days depending upon
climatic conditions. Row to Row distance
was 75cm and Tuber to Tuber distance was

25cm [7]. Total Tubers per plot were 40
numbers. Total area per plot was 5×1.5m
(7.5m2) and the total experimental plot area
was 7.5×30(225 m2). All cultural practices
and crop protection measures were adopted
according to the need.
Data were recorded on the following
parameters
Sprouting (%)
The number of seedlings which was
survived after transplanting was counted in
each plot and the percentages were
calculated by the following formula.

Sprouting percentage of tubers = Number of sprouted tubers × 100
Total Number of tubers

Number of stems plant-1
The number of stems was recorded
randomly with five selected plants at three
different places in every plot and after that
means were estimated.

Disease (%)
Disease especially Late Blight (Phytopthora
infestens) was observed in each plot and
after that percentages were calculated by the
following formula.

Disease percentage = Number of affected plants× 100
Total Number of plants

Number of small Tubers plot-1 (less than
20mm)

The number of small tubers per plot (less
than 20mm) [8] was counted and the mean
were calculated by following formula.

Number of small tubers plot-1=No. of small tubers per treatment × 7.5m2
Total area of the treatment (sq. meter)

Number of medium tubers plot-1 (2050mm)

The number of medium tubers per plot (2050mm) [8] was counted and the mean were
calculated by following formula.

No. of medium tubers plot-1 = No. of medium tubers per treatment × 7.5m2
Total area of the treatment (sq. meter)

Number of large Tubers plot-1(more than
50mm)

The number of large tubers per plot (more
than 50 mm) [8] was counted and the mean
were calculated by following formula.

Number of large tubers plot-1= No. of large tubers per treatment. × 7.5m2
Total area of the treatment (sq. meter)

Total Number of Tubers plot-1
The recorded data was used by counting the
total number of tubers plot-1 and the mean
were calculated.

Weight of small Tubers plot-1(less than
20mm)
The weight of small tubers plot-1 (less than
20mm) was weighted in kilogram and the
mean were calculated by following formula.

Weight of small tubers plot-1= Weight of small tubers per treatment × 7.5m2
Total area of the treatment (sq. meter)
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The weight of medium tubers plot-1 (2050mm) was weighted in kilogram and the
mean were calculated by following formula.

Weight of medium Tubers plot-1 (2050mm)

Weight of medium tubers plot-1= Weight of medium tubers per treat × 7.5 m2
Total area of the treatment (sq. meter)

The weight of large tubers plot-1 (more than
50mm) was weighted in kilogram and the
mean were calculated by following formula.

Weight of large Tubers plot-1(more than
50mm)

Weight of large tubers plot-1= Weight of large tubers per treatment × 7.5 m2
Total area of the treatment (sq. meter)

Total Weight of Tubers plot-1 (kg)
Total weight of tubers in every plot of small,
medium and large was weighted and express
in kg.
Moisture (%)
A cover glass dish was heated to 1300C for
drying and then allowed to cool 10 grams
slices and carefully weighed in the dish and

place in oven. The oven were heated to
1300C and then remain at this temperature
for one hour. After one hour the dish was
removed and transferred to dissicator. The
sample was weighed again as soon as it
reached to the room temperature. The
percentage was calculated by following
formula:

Moisture content% = Loss of sample weight × 100
Fresh Weight of sample

multiplying dried weight of sample with 100
and divide by fresh weight of the sample
with following formula.

Dry Matter (%)
The dry matter percentage was measured
after removing the slice from oven by
Dry weight (%) = Dried weight of sample× 100
Fresh weight of sample

Yield hectare-1 (tons) was calculated by
using following formula:

Yield hectare-1(tons)
Yield in tons ha-1= Yield per plot in (kg) × 10,000 m2
Area of plot (m2) × 1000

whereas the Toureg and Focus produced
minimum sprouting percentage.
The higher sprouting percentage of Red
Valentine and Red Sum is due to good
source, good quality, and pre-sprouted
tubers and mature at the time of planting and
also better adaptation of variety to the
environmental condition of Abbottabad
Hazara. While the poor emergence
percentage was recorded for the variety
Toureg. This is the genetic character of the
variety [9].The emergence relies mainly on
the use of utilization of reserve and
metabolites in maternal tubers [10].
Number of stems plant-1
The maximum number of stem plant-1 was
noted in Red Sum (5.3), followed by Rock
(5), Focus (5), Nazca, Eldorado and Red

Statistical Procedure
All the data were subjected to statistical
analysis by using Stastics Software .8.1.
Significant differences in means were
separated by using LSD test.
Results and discussion
Sprouting (%)
The data for sprouting percentage are given
in (Table 1). The sprouting percentage was
significantly affected. The maximum
sprouting was recorded in variety Red
Valentine (98.3%), followed by Red Sum
(97.5%) Eldorado (95.8%) and Aurea
(92.5%), while the minimum sprouting was
recorded in variety Toureg (66.7%) and
Focus (71.7%). On the other hand Red
Valentine and Red Sum produced
significantly higher sprouting percentage,
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Valentine (4.6 number in each). The
statistical analysis of data revealed that the
maximum number of stem per plant was
produced by variety Red Sum after the
completion of sprouting followed by Rock
and Focus, while Desiree and Elbeida
produced minimum number of stems per
plant (3.6).
The difference in number of stems per plant
of all these varieties due to genetic character
and their adaptability to different soil
climatic conditions which give more number
of stems per plant. It is also because of good
sprouting percentage.
[11, 12] in their study showed that between
the varieties in eyes of the number of
mainstem, there are significant differences.
The other results reported that the number of
stem per plant stronglydepends on the
number of tubers per plant [13].The
minimum number of stem-1 may be due to
compact soil, causes no aeration and lack of
porous soil. The results of [14] who
described that TPS families produced mostly
higher number of stems and better growth
them that of standard varieties. The [15]
matched two different ages of seed tubers
young and old, indicating that young seed
grew slowly, produced fewer stems, while
older seeds grow faster and produced more
stems. The number of stems per plant is an
important parameter because it is directly
related to the production of tubers and is
important for tuber grading. Less number of
main stems had tubers of large size (Table
1).
Disease (%)
The potato crops were affected by late blight
(Phytopthora infestens) which destroys the
leaves, stems, fruits and tubers of potato.
The maximum disease affected variety was
Focus (42.5%) and Aurea (38.3%), followed
by Eldorado and Elbeida (33%), while the
minimum disease affected variety was Red
Sum (5%) and Red Valentine (6.7%). On the
other hand Focus and Aurea significantly

maximum disease affected, whereas the Red
Sum and Red Valentine got least disease
affected.
Focus and Aurea was maximum affected
followed by Eldorado and Elbeida. It is due
to susceptibility of a variety to disease. It is
reported that susceptibility of the plant may
be due to the high relative humidity of the
area [16]. Whereas Red Sum and Red
Valentine affected the minimum disease
percentage. It may be due to genetic
characteristics and resistance to disease.
Some varieties which is high resistant to
disease and some varieties has very
susceptible. Mostly crop which are
vegetative propagated like potato can be an
essential source of disease inoculation.
Some types of damage that may affect plant
vigor and subsequent production also occur
on the seed tuber of the potato crop. The
production problems can control which
depends on the identification of diseased or
defective seed tubers (Table 1).
Number of small tubers plot-1 (less than
20mm)
The number of small tubers plot-1 was
significantly affected. The highest quantity
of small tubers per plot was recorded in
variety Eldorado (131), followed by Toureg
(125), followed by Nazca (116) and Desiree
(110) after harvesting, while the variety Red
Sum had less number of small tubers plot-1
(57), followed by Red Valentine (64). The
number of small tubers per plot were
significantly affected, all the ten varieties
planted, Eldorado gave better result
followed by Toureg, while the lowest
number of small tubers per plot was given
by Red sum and Red Valentine.
The variety Eldorado gave better result
followed by Toureg and Nazca. It is due to
because of compact soil, may be due to
genetic character of a variety, because
potato has mostly weak shallow root system
and cannot fight with weeds and all the
nitrogen and nutrients over there used by
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weeds as a result small size tubers will be
obtained. It also may due to source of tubers,
because improved tubers quality produced
healthy plants with more marketable size
tubers as compared to poor quality tubers.
The lowest number of small tubers per plot
was given by Red sum followed by Red
Valentine. This is due to the genetic
character of a variety and also
environmental condition of the region.
In other research it is reported that the
fraction of the smallest grade of autumn and
spring seedlings crop were 36.30 and
40.70%, respectively [17]. [18, 19] reported
that higher number of tubers as well as
varietal
character,
adaptability
or
establishment is the reason to effects the
yield of small tubers of the other growth
attributes. [20, 21] noted that crop had more
number of stems produced smaller potato
tuber size.
Number of medium tubers plot-1 (2050mm)
The number of medium tubers plot-1 was
significantly affected. The maximum
number of medium size tubersplot-1was
recorded in Red valentine (39), followed by
Red Sum (35), while the minimum number
of medium tubers plot-1was found in variety
Toureg and Rock (23 and 25).On the other
hand Red Valentine and Red Sum produced
significantly higher number of medium size
tubers plot-1out of ten varieties, whereas the
Toureg and Rock produced minimum
number of medium size tubers plot-1.
The variety Red Valentine produced
significantly higher number of medium size
tubers plot-1 followed by Red Sum. It is due
to a varietal character. It may also be due to
good environmental condition and source of
tubers because improved quality of tubers
produced healthy plants with more
marketable size tubers. Whereas the Toureg
and Rock produced minimum number of
medium size tubers plot-1. It is mostly due to
varietal character which gave more number

of large size tubers and ultimately there was
less number of medium and small size
tubers. [18, 22] defined that rapid
appearance and superior plant growth results
in higher number of medium size tubers.
Number of large tubers plot-1 (more than
50mm)
The number of large tubers plot-1 was
significantly affected. The variety Red Sum
produced highest number of large size tubers
plot-1 (27), followed by Red Valentine,
Focus, Aurea and Elbeida with 25, 18, 17
and 16 tubers per plot, respectively, whereas
the minimum number of large tubers per
plot-1was found in variety Toureg (11) and
Eldorado (14). On the other hand Red sum
produced significantly higher number of
large size tubers plot-1followed by Red
Valentine, whereas the variety Toureg and
Eldorado produced minimum number of
large size tubers plot-1.
The variety Red sum produced significantly
higher number of large size tubers plot-1
followed by Red Valentine. It may due to
genetic character of a variety, good
environmental condition of the region and
more aeration. It may also depend on the
good tuber variety. If the variety belongs to
good quality, then it will produced healthy
plants with more large size tubers. Whereas
the variety Toureg and Eldorado produced
minimum number of large size tubers per
plot. This is due to more compact soil. It is
also due to the lack of porous soil and low
nitrogen and nutrients used by weeds. It may
be due to poor quality of tuber, which
showed poor growth and large number of
small size tubers [2]. A plant which
produced from large and very big seed
formed smaller but many tubers, however
those established from small to medium
sized seed produced few but large tubers as
previously described [10, 23].
Total number of tubers plot-1
The total number of tubers plot-1were
significantly affected. The maximum total
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number of tubers plot-1was recorded in
variety Eldorado (170) followed by Nazca
(162) and Toureg (160) after harvesting,
however the minimum total number of
tubers plot-1was found in variety Red sum
(120) and Red Valentine (128).On the other
hand Eldorado produced significantly higher
total number of tubers plot-1 followed by
Nazca, whereas the Red sum and Red
Valentine produced minimum total number
of tubers plot-1.
The variety Eldorado produced significantly
higher total number of tubers plot-1 followed
by Nazca. It is due to good emergence
percentage, good environmental condition
and also due to genetic character of a
variety. It is also good spread of plant,
because the good spread plant more area
was visible to sunlight which enlarged
photosynthesis and thus increase starch
gathering and directed to increase yield. The
more number of stem per plant also
increased yield. Whereas the variety Red
sum and Red Valentine produced minimum
number of large size tubers plot-1. It may be
due to the genetic character of a variety,
compact soil because the crop could not
attained porous soil and nitrogen, if there are
some nutrients, it is used by weeds. The
study of [24, 25] also stated that potato crop
growing by TPS families was more
economical. [11] Conducted two year
experiment on two varieties Maris Piper and
Desiree that found there were different in
each plant between the numbers of tubers
per plant.
[26] examined a number of years on record
variety in some areas, and they found
increasing in stem, caused increased in
tubers. [27] stated that number of tubers per
plant is increased with late harvesting. [28]
Indicated that number of stems plot-1 is
important for number of tubers plot-1, total
number of stolons and stolons tuberized.

Weight of small tubers plot-1 (less than
20mm)
The weight of small tubers plot-1 was
affected significantly. The maximum weight
of small tubers plot-1was noted in Elbeida
(4.1 kg) after harvesting and then weighted,
followed by Eldorado (4 kg) and Toureg
(3.6 kg), while the minimum weight of small
tubers plot-1was found in variety Red
Valentine (2.2 kg) and Red Sum (2.3
kg).The weight of small tuber plot-1 has
significant effect. On the other hand Elbeida
produced significantly higher weight of
small tubers plot-1 followed by Eldorado,
whereas the Red Valentine and Red sum
produced minimum weight of small size
tubers plot-1.
Maximum weight of small tubers plot-1was
recorded by Elbeida followed by Eldorado
and Toureg. It may be due to the character
of a variety which produced high number of
small tubers and low number of medium and
large tubers, while the minimum weight of
small tubers plot-1was recorded by Red
Valentine and Red Sum, it may be due to
genetic character of a variety which
produced more number of medium and large
size tubers and least number of small size
tubers. [29] Stated that the result of
inheritance was significant with respect to
the grades of tuber. The necessary reasons
that affect the percentage of different tuber
sizes are vegetative growth and stem
numbers
that
influence
varieties
differentially [30]. The result for
unmarketable potato varieties yield in the
present work is in link with the conclusions
of [31], who described that the contact
effects of growing environment and
genotype
significantly
influence
unmarketable tuber yield.
Weight of medium Tubers plot-1 (2050mm)
The weight of small tubers plot-1 was
significantly affected. The Maximum weight
of medium tubers plot-1in kg was recorded
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in variety Red Valentine (8.2 kg), followed
by Red Sum (7 kg) and Nazca (5.5 kg),
while the minimum weight of medium
tubersplot-1 was found in variety Toureg (4
kg) and Focus (4.1).The weight of medium
tubers per plot has significant effect. On the
other hand Red Valentine produced
significantly higher weight of medium
tubers plot-1 followed by Red Sum, whereas
the variety Toureg and Focus produced
minimum weight of medium size tubers plot1
.
The Maximum weight of medium tuber plot1
was recorded by Red Valentine followed
by Red Sum and Nazca. It was due to the
reason of good emergence, good spread of
plant and more number of stem per plant.
While the minimum weight of medium
tubers was noted by Toureg and Focus. It is
due to poor emergence, low plant spread and
small size tubers. It may be due to compact
soil which can greatly reduced potato yield,
if there are some nutrients, it is used by the
weeds [7].
Similarly, other researchers also investigated
that marketable yield was significantly
varied by variety, location, genotypes and en
vironment interaction [19, 31, 32].
Weight of large tubers plot-1(more than
50mm)
The weight of large tubers plot-1 was
significantly affected. The maximum weight
of large tubers plot-1 was recorded in variety
Red Sum (9.4 kg) followed by Red
Valentine (8.4 kg) and Focus (6.8 kg), while
the minimum weight of large tubers plot-1
was found in variety Eldorado (5.4 kg) and
Toureg (5.5 kg).The weight of large tubers
plot-1has significant effect. On the other
hand Red Sum produced significantly higher
weight of large tubers plot-1 followed by
Red Valentine, whereas the variety Eldorado
and Toureg produced minimum weight of
large size tubers plot-1.
Maximum weight of large tubers plot-1 was
recorded by Red Sum, Red Valentine and

Focus. It is due to good emergence and good
environmental condition of the region, while
the minimum weight of large tubers plot-1
was recorded by Eldorado and Toureg.
It may be due to compact soil and the
nutrients may used by weeds. The varieties
which give more number of large tubers
plot-1almost give high weight of large tubers
plot-1. The result reported by [33] are also in
agreement with the present study. [34]
Observed modifications among the varieties
in weight of different tubers and positively
correlated between number of tubers and
weight of tubers plant-1.
Total weight of tubers plot-1 (kg)
The total weight of tubers has significant
effect. The maximum total weight of tubers
plot-1 was recorded in variety Red Valentine
(18.8 kg) followed by Red Sum (18.7 kg),
while the minimum total weight of tubers
plot-1 was recorded by Toureg (13 kg). The
data of total weight of tubers plot-1 were
recorded and the statistically Red Valentine
and Red Sum produced highest total weight
of tubers plot-1, while the lowest total weight
of tubers plot-1 were found in Toureg.
Maximum total weight of tubers plot-1was
recorded by Red Valentine and Red Sum. It
is due to good emergence and good region
for potato, and also the varietal characters
which produced large number of potato
tubers, while the minimum total weight of
tubers plot-1 was recorded by Toureg. The
difference may be due to quality and
diseases. [35] Also found a significant
difference at the 5% level in eyes of tuber
weight per plant between cultivars was
evaluated. [36] Showed that number of
tubersplant-1, average of tuber weight and
plant height were the most closely related to
tuber yield.
Moisture (%)
The moisture percentage has significant
effect. The highest moisture was recorded in
variety Eldorado (86.7%), followed by
Elbeida (86.3%) and Rock (84.7%), while
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the minimum moisture was recorded in
variety Red Sum (73.7%), followed by Red
Valentine (74.3%) and Toureg (77.7%). On
the other hand Eldorado and Elbeida
produced significantly higher moisture
percentage as compared to other varieties,
whereas the variety Red Sum, Red Valentine
and Toureg produced minimum moisture
percentage.
The moisture percentage has significant
effect. The maximum moisture was recorded
in variety Eldorado, Elbeida and Rock. It is
due to genetic characteristics of a variety
containing high moisture content and least
shelf life, while the minimum moisture
percentage was recorded in variety Red
Sum, Red Valentine and Toureg. It is due to
character of a variety containing high dry
matter percentage, prolongs shelf life and
low moisture content. Moisture is very
important in fresh potato as well as in the
period of storage of any food material.
Availability of high moisture is suitable
condition for the growth of microorganism
and thus decreases the shelf life of potatoes.
Dry matter (%)
The dry matter percentage has significant
effect. The highest dry matter was recorded
in variety Red Sum (26.3%), followed by
Red Valentine (25.7%), Toureg (22.3%) and
Desiree (20%), while the minimum dry
matter was recorded in variety Eldorado
(13.3%) and Elbeida (13.7%).On the other
hand variety Red Sum and Red Valentine
produced significantly higher dry matter
percentage as compared to other varieties,
whereas the variety Eldorado and Elbeida
produced minimum dry matter percentage.
The maximum dry matter was recorded in
variety Red Sum and Red Valentine. It is
due to genetic characteristics of a variety
containing high dry matter content and high
shelf life. The Higher dry matter varieties
have high shelf life and good quality, while
the minimum dry matter percentage was

recorded in variety Eldorado and Elbeida. It
is due to character of a variety containing
high moisture percentage and low dry matter
content. [37] Stated that high rainfall or
excessive water will cause to low dry matter
content in potato tubers. The dry matter
content of tubers varied considerably
between cultivars and is a strongly heritable
based character [38]. The dry matter amount
highly has been described to be really
related with a lower sugar concentration
during storage [39, 40]. In other research dry
matter content is influenced by both of the
environment and genotypes [41].
Total yield (tons/ha)
The yield (tons/ha) was significantly
affected. The highest yield (tons/ha) was
recorded in variety Red Valentine (25) and
Red Sum (24.9), while the minimum yield
(tons/ha) was recorded in variety Toureg
(17.3) and Desiree (17.4). On the other hand
Red Valentine and Red Sum produced
significantly higher yield (tones/ha) as
compared to other varieties, whereas the
variety Toureg and Desiree produced
minimum yield (tons/ha).
The maximum yield (tones/ha) was recorded
in Red Valentine and Red Sum. It is due to
good emergence percentage, more number
of stems per plant. When more number of
stems, more will be number of tubers, so
when more number of tubers the yield will
be greater, while the minimum yield
(tons/ha) was recorded by Toureg and
Desiree. It may be due to poor plant spread
and poor sized tubers [2].
[18] Stated that the rapid plant emergence
and better plant growth result in higher tuber
yield. [42] Added that the higher number of
tubers per plant may due to the overall effect
of vigorous growth of all the plants while
[43] reported that longer growing periods
affects the yield and also enhances the
number of tubers per plant and tuber size
(Table 1).
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Table 1. Effect of potato varieties on the selected parameters
Means

Sprouting %

No of
stem
plant-1

Disease
%

No of
small
tubers
plot-1

No of
medium
tubers
plot-1

No of
large
tubers
plot-1

Total
No. of
tubers
plot-1

Wt. of
small
tubers
plot-1

Wt. of
medium
tubers
plot-1

Wt. of
large
tubers
plot-1

Total
wt. of
tubers
plot-1

Moisture
%

Dry
Matter
%

Yield
(ton/ha)

Rock

86.7 abc

5 ab

21.7 bc

104 c

25 cd

15 bc

144 c

3 cd

4.9 c

6.4 bc

14.3b

84.7 ab

15.3 bc

19 b

Red Sum

97.5 a

5.3 a

5.0 d

57d

35 ab

27 a

120 d

2.3 d

7 ab

9.4 a

18.7a

73.7 c

26.3 a

24.9a

Aurea

92.5 ab

4. cd

38.3 a

109 bc

27 cd

17 b

152 bc

3 bcd

4.5 c

6.6 bc

14.2b

82.3 ab

17.7 bc

18.9b

Nazca

90.8 ab

4.6 abc

14.2 cd

116 b

31 abcd

15 bc

162 ab

3.3 abc

5.5 bc

5.8 bc

14.6 b

15.7 bc

19.4b

Focus

71.7 cd

5 ab

42.5 a

104 c

29 bcd

18 b

151 bc

2.8 cd

4.1 c

6.8abc

13.7b

81.3 abc

18.7abc

18.3b

Eldorado

95.8 ab

4.6 abc

33.3 ab

131 a

26 cd

14 bc

170 a

4 ab

4.2 c

5.4 c

13.6b

86.7 a

13.3 c

18.1b

Desiree

80.0 bcd

3.6 d

16.7 cd

110 bc

32 abc

15 bc

157 abc

2.9 cd

4.5 c

5.7 c

13.1b

80.0 abc

20abc

17.4b

Elbeida

89.2 ab

3.6 d

33.3 ab

105 c

32 abc

16 bc

153 bc

4.1 a

4.3 c

6.0 bc

14.4b

86.3 a

13.7 c

19.2b

Red Valentine

98.3 a

4.6 abc

6.7 d

64 d

39 a

25 a

128 d

2.2 d

8.2 a

8.4 ab

18.8a

74.3 c

25.7 a

25.0a

Toureg

66.7 d

4.3 bcd

21.7 bc

125 a

23 d

11 c

160 abc

3.6 abc

4c

5.5 c

13 b

77.7 bc

22.3 ab

17.3b

7.7303

3.802

Varieties

LSD(1%)

17.108

0.9959

11.983

9.3124

8.5352

5.545

15.914

1.0103

2.0181

2.736

2.836

84.3 ab

7.7303

Mean values followed by different letters are significantly different while mean showing similar letters are not different significantly from one another
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Conclusion and recommendations
Maximum sprouting percentage was
recorded in Red Valentine and Red Sum,
highest number of stem plant-1 was noted in
Red Sum, lowest number of small tubers
plot-1was in variety Red Sum and Red
Valentine, highest number of medium and
large tubers plot-1was found in variety Red
Sum and also in Red Valentine, lowest
weight of small tubers plot-1 in variety Red
Sum and Red Valentine. The highest weight
of large tubers plot-1 was also noted in Red
Sum and Red Valentine. The variety Red
Sum and Red Valentine was least disease
affected, low number of small tubers plot-1
and highest weight of total tubers plot-1. The
highest dry matter percentage and lowest
moisture percentage was also recorded in
variety Red Sum and Red Valentine. The
highest yield (tons/ha) was also found in
variety Red Valentine and Red Sum. The
both varieties Red Sum and Red Valentine
give superior result and recommended for
the farmers and for general cultivation in the
climatic conditions of Abbottabad Hazara.
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