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A field experiment was carried out at the Horticulture Farm, Bangladesh Agricultural University,
Mymensingh during the period from November 2011 to February 2012 to study the effect of seed tuber
size on the yield and quality of seven accessions of potato. The experiment was laid out in the
Randomized Complete Block Design (RCBD) with three replications. This piece of research consisted of
two factors namely, size of seed tubers i.e. three different size of seed tuber i.e. small (10-20 g), medium
(21-30 g) and large (31-40 g) and seven accessions of potato i.e. AC10064, AC10076, AC10097,
AC10109, AC10123, AC10190 and one check variety Cardinal. The size of individual plot was 1.8 m x
1.2 m. Two adjacent unit plots and blocks were separated by 0.5 m and 0.5 m. A spacing of 60 cm x 30
cm was also used in terms of planting. Data on different yield contributing characters and yield were
recorded. The tallest plants were produced by the large size of seed tuber accession AC10109 (120.25 cm)
which also took minimum time (6.10 days) to germinate and possessed maximum stem diameter (0.95 cm)
while small seed tuber of Cardinal required maximum days (10.23 days) along with shortest height (60.22
cm) as well as stem diameter (0.65 cm). The large size seed tuber of accession AC10109 gave maximum
number of main stems/hill (6.4) and small size of seed tuber variety Cardinal gave minimum number of
main stems/hill (2.96). The large size of seed tuber accession AC10109 produced maximum number of
compound leaves/hill (64.80) and the small size of seed tuber Cardinal produced minimum number of
compound leaves/hill (35.74). In terms of yield character large size of seed tuber of AC10109 accession
exhibited highest results in tuber number 9.60 with the average diameter of tubers (5.86 cm) and yield was
10.42 t/ha. The accessions differed significantly with respect to all the plant characters studied.
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Introduction

Potato (Solanum tuberosum L.) is regarded as a high
potential food security crop in Bangladesh. It is a
starchy, tuberous crop from the perennial of the
Solanaceae family (also known as the nightshades). In
Bangladesh, the cultivation of potato was widely started
in the late 19" century (Pushkarnath, 1969). It is the 3™
most important crop of Bangladesh followed by rice and
wheat which is commonly used as vegetables in
Bangladesh. In 2017-18, it contributes to 3.13% of total
crop production (acreage) in Bangladesh (BBS, 2019a).
Potato varieties grown in Bangladesh may be divided
into two groups namely, the local or indigenous and the
high yielding or modern. The modern varieties of potato
include those breed in the recent past, especially
varieties introduced to Bangladesh after 1960 are
designated as modern (Hashem, 1990). These varieties
are characterized by relatively bigger tubers higher yield
and fewer but thicker stems with bigger leaves (Rashid

potato in Bangladesh began to increase rapidly and all of
the new areas were covered by the modern varieties
(Hashem, 1990). In the year 2017-2018, potato was
grown in an area of 11,80,000 acres and the production
was 97,44,000 metric tons (BBS, 2019b). The average
yield comes to only 19.071 metric tons/ha. The potential
yield of the crop is much higher than the average yield.
Potatoes are commonly used in plant research. The
consistent parenchyma tissue, the clonal nature of the
plant and the low metabolic activity provide a very nice
"model tissue" for experimentation. Despite of its huge
importance in food industry like brew alcoholic
beverages such as vodka, potcheen, or akvavit in
worldwide; French fries and often hash browns in
American restaurants; aloo ki sabzi, batata vada,
chapatti, masala dosa and samosa in India etc., there are
many reasons behind its yield reduction. Among the
many causes of low yield of potato, lack of improved
production technologies is very important. Seed quality,

et al., 1987) and better responsive to applied inputs such
as water, manures and fertilizers. However, with the
introduction of modern potato varieties from Holland
during the early sixties, the area and production of

seed size, seed cutting, plant spacing etc. are some of the
management practices which should be standardized for
each agro-climatic zones of the country.
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The size of cut seed piece is important which influences
the growth and yield of potato (Siddige et al., 1987). To
optimize grower returns for specific markets, careful
attention must be paid to cultural management practices
that influence tuber size and other quality factors
(Mckeown et al., 1990). The cost of potato production is
very high, and the cost of seed potato it generally
occupies nearly 40% of the total cost of production. But
the size of cut tuber piece has not yet been well-defined
to get the maximum yield and economic return. Under
Bangladesh condition total number of eyes in a cut seed
piece influences the number of shoot per hill and also
the vegetative growth and foliage coverage, and
ultimately the yield. Potato seed piece with spacing
influences economically important characteristics,
including total yield, marketable vyield, tuber size
distribution, and tuber quality (Love and Thompson,
1999).

Considering the above situation, the present work has
been undertaken in order to characterize the important
potato varieties and size of tubers in relation to their
morphological characteristics, growth habit, yield and
quality, using morphological traits with a view to
investigating the relationship among the accession and
selecting suitable ones for commercial cultivation under
Bangladesh conditions.

Materials and Methods

Experimentation

The research work was carried out during the period
from November 2011 to February 2012 at the
Horticulture Farm, Bangladesh Agricultural University,
Mymensingh. The experiment was laid out in
Randomized Complete Block Design (RCBD) with
three replications. The experiment consisted of two
factors namely, size of seed tubers and accessions.
There were three different size of seed tuber i.e. small
(10-20 @), medium (21-30 g) and large (31-40 g) and
seven accessions of potato. First of all the entire
experimental plot was divided into three blocks, each of
which was then divided into 21 unit plots. As the
experiment was replicated thrice the total number of
plots was 63. The treatment combinations were assigned
randomly to the unit plots of each block. The size of
unit plot was 1.8 m x 1.2 m. Two adjacent unit plots and
blocks were separated by 0.5 m and 0.5 m. A spacing of
60 cm x 30 cm was used. The planting materials
comprised the sprouted seed tubers of six improved
exotic potato accessions i.e. AC10064, AC10076,
AC10097, AC10109, AC10123, AC10190 and one
check variety Cardinal. The potato accessions were
collected from University of Wisconsion, USA. Seed
was prepared by preheating and fanning in cold storage
premises. They were kept in well-ventilated place where
diffused light available for sprout initiation of tubers
which led to planting. The well sprouted tubers were cut
into three different sizes (small, medium, large) 24
hours before planting to get desired eye number.
Production technique e.g. land preparation, manure and
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fertilizer application, planting seed tubers were followed
the guidelines as stated in BARI handbook (Mondal et
al., 2011). Intercultural operations i.e. weeding,
mulching, irrigation, earthing up and plant protection
were done as and when required. The crop was
harvested at the sign of full maturity. Haulm cutting was
also done at maturity level and after that the tubers were
kept under the soil for skin hardening.

Collection of data

Data were recorded on different morphological
parameters, yield components and yield from five
randomly selected plants. The different parameters were
days required for plant emergence, plant height at 30, 60
and 90 DAP (days after planting), number of main stems
per hill, stems diameter at different DAP, number of
compound leaves per hill, leaves length at different
DAP, leaves breadth at different DAP, fresh weight of
plant, number of tubers per hill, average length of tubers,
average diameter of tubers from randomly selected
tubers of each unit plot after harvesting and was
expressed in centimeter, yield of tubers per hill were
recorded which was converted per plot and per hectare.

Qualitative characters

Different qualitative character of tubers at horticultural
maturity as stem color and shape, leaf color, outer and
inner colour of tubers were recorded by visual
estimation. The above mentioned parameters were
observed keenly during data collection.

Statistical analysis

The collected data were compiled and analyzed using
the Statistical, Mathematical Calculation and Data
Management (MSTAT-C) package program.
Morphological variation and yield performance among
the varieties were studied by Analysis of Variance
(ANOVA) by F-test. Relation of variables with the yield
was studied using Pearson’s Correlation Coefficient and
Multiple Regression analysis. The significance of the
difference between pairs of treatment means was
evaluated by least significant difference (LSD) test at
5% level of probability (Gomez and Gomez, 1984).

Results and Discussion
The experiment was conducted to study the effect of
different sizes of seed piece and different
accessions/varieties with one check varieties of potato. It
was conducted to determine the yield attributes of
different accessions/varieties. Some of the data have
been presented and expressed in table(s) and others in
figures for ease of discussion, comparison and
understanding. The results of each parameter have been
discussed and possible interpretation where ever
necessary has been given under following headings.
1. Effect of different size of seed tuber and
accession on growth and yield contributing
characteristics of potato
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Combined effect of seed tuber size and accession of potato on yield and other characters

Different parameters pertaining to yield and other yield
contributing characters of potato as influenced by
different size of seed tuber in relation to accession have
been described below:

Plant emergence: Days required for plant emergence
was significantly influenced by the combined effect of
size of seed tuber and accession. Among the plant

materials, the days required for plant emergence was
minimum in AC10109 (6.10 days) with large size of
seed tuber and maximum (10.23 days) time required to
the small size of seed tuber of Cardinal (Table 1). Rashid
et al. (1987) and Divis and Barta (2001) also didn’t find
significant relation of seed size and accessions to plant
emergence but larger seed size gave maximum plants.

Table 1. Combined effect of different size of seed tuber and accessions on number of main stems, yield and

yield contributing characters of potato

Size of Days No. of Stems diameter Weightof No.of Average Average Yieldof Yieldof Total

seed  Variety required for main (cm) at different  harvested tubers length of diameter tubers/ tubers/ yield

tuber (g) emergence stem/hill DAP plant /hill tubers  of tubers hill (gm) plot (kg) (t/ha)

30 60 90 (g/plant) (cm) (cm)

Small \i 8.10 588 045 065 084 53.12 8.63 6.41 5.00 250.80 1.97 9.12

(10-20) V, 8.62 5.34 043 0.61 0.81 41.27 6.91 6.32 4.16 230.26 1.65 7.64

V3 9.52 468 040 058 0.79 20.60 6.22 6.21 4.00 213.45 1.50 6.94

V, 6.45 6.10 049 070 0.87 27.15 8.78 6.95 5.50 268.69 2.00 9.26

Vs 9.56 4.45 0.36 0.56 0.75 19.25 5.32 6.10 3.89 157.53 1.42 6.57

Vs 9.62 403 028 0.53 0.68 18.62 4.38 5.84 371 148.25 112 5.19

\ 10.23 296 025 050 0.65 17.02 4.04 5.61 3.70 127.69 0.81 3.75

Medium Vi 8.03 6.05 048 067 087 55.20 9.05 6.50 5.14 253.60 2.06 9.54

(21-30) V> 8.49 542 047 065 085 4233 7.02 6.42 4.40 231.40 1.70 7.87

V3 9.05 505 042 063 0.82 21.45 6.40 6.35 4.10 215.36 153 7.08

V4 6.20 6.25 051 0.72 0.90 27.85 9.17 7.10 5.75 270.15 2.10 9.72

Vs 9.15 450 038 0.60 0.80 20.35 5.55 6.24 4.00 160.04 1.47 6.81

Vs 9.41 412 030 059 0.72 19.00 4.88 6.00 3.95 150.42 1.16 5.37

V7 10.00 3.02 0.28 0.53 0.67 17.91 4.16 5.89 3.84 129.79 0.88 4.07

Large \i 7.95 6.13 053 070 091 56.00 9.20 6.70 5.24 262.46 221  10.23

(31-40) V> 8.31 560 052 0.69 090  43.67 7.20 6.56 4.50 239.46 177 8.19

V3 8.92 510 052 0.68 0.89 23.32 6.80 6.50 4.38 218.20 1.59 7.36

V4 6.10 6.40 053 0.76 0.95 29.00 9.60 7.30 5.86 285.40 225 1042

Vs 9.04 460 048 066 0.82 22.00 5.60 6.30 4.32 169.56 1.50 6.94

Vs 9.34 4.20 0.32 0.66 0.76 19.32 5.00 6.10 4.10 162.46 1.18 5.46

\ 9.85 306 030 056 0.71 18.00 4.40 6.06 3.90 132.86 0.92 4.26

LSD at 1% 0.156 0.140 0.099 0.121 0.099 0.197 1.154 0.121 0.140 4.997 0.099 0452
Level Of *% *%k NS NS NS *% *% *% *% *% *% **

significance

V1 =AC10064, V,=AC10076, V3=AC10097, V,=AC10109, Vs=AC10123, Vs =AC10190, VV;=Cardinal
DAP= Days After Planting, LSD= Least Significant Difference; ** = Significant at 1% level of probability

Plant height: Plant height was recorded at different days
after planting (DAP) and it was observed that different
size of seed tuber significant variation in plant height at
all the DAP. The large size of seed tuber accession
AC10109 at 90 DAP showed maximum height (120.25
cm) whereas the small size of seed tuber Cardinal at 90
DAP exhibited minimum (60.22 cm) (Fig. 1). Plant
height showed a general trend of gradual increase with
the increasing size of seed tuber at this stage of growth
plant. The variation in plant height in this finding
compared to findings of the present study may be due to
difference in agro-ecological condition and soils of the
experimental site. There was a statistically significant
variation among rest of the accessions/varieties. This
result was similar with an experiment conducted by
Vinod et al. (2009).

Number of main stems per hill: The variation in
number of stems per hill was found to be statistically
significant among different size of seed tuber. The
highest number of stems per hill (6.40) was found with
the large size of seed tuber accession AC10109 which
was statistically differed from other varieties. This result
is similar with the experiment conducted by Schepers et
al. (1984). Increase in seed size improved number of

stems/hill (Vinod et al., 2009). The lowest number of
stems per hill (2.96) was found Cardinal variety, which
was statistically identical with the other varieties
(Table 1).

Stem diameter: There was not significant variation
among the potato accessions/varieties under trial in stem
diameter at 90 DAP. The lowest (0.65 cm) stem
diameter was found 90 DAP of small size of tuber in the
variety Cardinal. On the other hand, medium and large
size of tuber also gave highest stem diameter 0.90 cm
and 0.95 cm respectively in the variety AC10109
(Table 1).

Number of compound leaves per hill: The number of
compound leaves/hill varied significantly among the
accessions/varieties studied at 30, 60 and 90 DAP. The
number of compound leaves/hill ranged from 35.74 to
64.80 among the different accessions/varieties at 90
DAP (Fig. 2). The maximum number of compound
leaves/hill was produced by the large size of seed tuber
accession AC10109 whereas minimum was observed in
the small size of seed tuber variety Cardinal at 90 DAP
(35.74). The varietal difference in number of compound
leaf per hill might be due to difference in agro-
ecological condition and soils of the experimental site.
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Fig. 2. Effects of size of seed tuber and accession on number of compound leaves per hill at 90
DAP. Vertical bar represents LSD at 1% level of probability

Weight of harvested plant: The results on combined
effect of different varieties and size of seed tuber on the
weight of harvested plant have been shown in (Table 1).
Weight of plant was taken from the average of 5 plants
selected randomly from each unit plot after harvesting.
The maximum average weight of five plants was found
at large size of seed tuber in the variety/accession
AC10064 (56.00 g) followed by medium size of seed
tuber (55.20 g) and small size of seed tuber (53.12 g) per
plant. On the other hand minimum weight of five plants
was found in Cardinal (17.02 g) followed by AC10190
(18.629) per plant.

Number of tubers per hill: The number of tubers/hill
varied significantly among the varieties/accessions under
trial (Appendix I1). The number was found to vary from
4.04 to 9.60. Among the accessions/varieties studied, the
number of tubers/hill was found to be the largest in large
size of seed tuber accession AC10109 (9.60) followed
by large size of seed tuber accession AC10064 (9.20),

medium size of seed tuber accession AC10109 (9.17)
and medium size of seed tuber accession AC10064
(9.05). On the other hand the lowest number of
tubers/hill was observed in small size of seed tuber
Cardinal (4.04) followed by medium size of seed tuber
Cardinal (4.16) and small size of seed tuber accession
AC10190 (4.38) although they were statistically
significant on number of tuber per hill basis (Table 1).

Average length and diameter of tubers per hill: There
was  significant  variation among the potato
accessions/varieties under trial in average length and
diameter of tubers per hill. The maximum average length
and diameter of tubers/hill (Table 1) was found in the
large size of seed tuber accession AC10109 which are
7.30 cm and5.86 cm followed by the medium size of
seed tuber accession AC10109 i.e. 7.10 cm and 5.70 cm
respectively. On the other hand minimum average length
of tubers/hill was found in small size of seed tuber
Cardinal (5.61 cm) followed by the medium size of seed
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Combined effect of seed tuber size and accession of potato on yield and other characters

tuber Cardinal (5.89 c¢cm) whereas minimum average
diameter was in small size of seed tuber Cardinal (3.70
cm) followed by the small size of seed tuber accession
AC10190 (3.71 cm).

Yield of tubers per hill: There was significant variation
among the accessions/varieties under trial in yield of
tubers per hill. The highest yield of tubers per hill was
found in the large size of seed tuber accession AC10109
(285.4 g) followed by the medium size of seed tuber
accession AC10109 (270.15 g) and small size of seed
tuber accession AC10109 (268.69 g). On the other hand,
the lowest yield of tubers per hill was found in small size
of seed tuber Cardinal (127.69 g) (Table 1). The result is
quite similar with Hussain (1992), Divis and Barta
(2001) and Singh et al. (2003).

Yield per hectare: Total yield per hectare was highly
significant among the different accessions/varieties
combinations of size of seed tuber due to their combined
effect. Among the accessions/varieties large size of seed
tuber accession AC10109 (10.42 t/ha) was the high
yielder. Accession AC10064 (10.23 t/ha) was closely
related which is dissimilar with Zulker (2009). Small

size of seed tuber variety Cardinal produced the
minimum vyield per hectare (3.75 t/ha) (Table 1) which is
contradict with Anam et al. (1980). The highest yield per
hectare of the large size of seed tuber accession
AC10109 might be due to proper physiological maturity
of seed tubers and better adaptability of this accession
under climatic condition of experimental site.

2. Qualitative characters of different potato
accessions
Different qualitative characters of seven potato

varieties/accessions were as follows: leaf color, stem
color and tuber color (outer and inner). There was
remarkable variation in different qualitative characters
of potato. Leaf color was varied from light green to dark
green in different potato varieties/accessions. The color
of stem of seven varieties/accessions was light green to
light violet. Tubers of seven varieties/accessions were
round and elongated in shape. There was remarkable
variation in tuber color (outer and inner) of potato
varieties/accessions (Table 2 and Fig. 3).

Table 2. Variability in different qualitative characteristics in respect of leaf color, stem color, tuber color
(outer and inner) of seven potato varieties/accessions

Tuber color
Accessions Stem color Leaf color Outer Inner
Cardinal Green Green RHS ssA (Purple red) Light yellow
AC10109 Brownish Green RHS 15D (Light yellow) Yellow
AC10076 Brown Dark green RHS NB88A (Blue violet) Dark pink violet
AC10123 Green Green RHS,B (Dark orange yellow) Light yellow
AC10064 Brown Green RHS 8;B (Dark violet) Pink purple and light red pink
AC10190 Light purple Green RHS 15D (Light yellow) Yellow
AC10097 Light purple Green RHS N#,B (Pink violet) Dark pink violet and light
yellow

Fig. 3. Photograph showing the tubers outer and inner colour of different accessions of potato

Conclusion
Combined effect of different size of seed tubers and
accession were also found as significant influential

factors of quality, yield, number of main stem per hill,
stem diameter, number of tubers per hill, average length
of tubers, average diameter of tubers, yield of tuber per
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hill, leaves length, maximum leaves diameter, number of
compound leaves per hill except stem diameter. The
treatment combination of accession AC10109 with large
size of seed tuber gave the highest yield of tuber per plot
(2.25 kg) while the treatment combination of Cardinal
with small size of seed tuber gave lowest yield of tuber
per plot (0.81 kg). At 90 days after planting the highest
plant height (120.25 cm), stem diameter (0.95 cm),
leaves length and diameter (17.00 cm and 7.40 cm
respectively), and maximum number of compound
leaves per hill (64.80) were observed in the treatment
combination of accession AC10109 with large size of
seed tuber. On the other hand the lowest yield of tuber
per plot (0.081 kg). At 90 days after planting the lowest
plant height (60.22 cm), stem diameter (0.65 cm), leaves
length and diameter (9.75 cm and 4.42 cm respectively),
and minimum number of compound leaves per hill
(35.74) were observed in the treatment combination of
Cardinal with small size of seed tuber.

So, among different accessions, AC10109 performed
better in yield and quality when it planted with large size
of seed tuber. Most of the accession were able to show
their yield potentiality even in the new environment of
Bangladesh. A future study is also suggested to carry out
in relation of seed size among other different accessions
in Bangladesh to find the best result in terms of climate
and yield.
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