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Propagation of Potato (Solanum tuberosum L.) by Seedlings
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Abstract: This study was conducted at the Experimental Station of the Faculty of Agriculture Cairo University,
Egypt during two winter seasons of 2008/2009 and 2009/2010 to investigate the potato propagation by seedlings
compared to traditional method of potato planting (tuber seeds) on growth, tuber yield and some associated
characters. The treatments consisted of the combination of two planting methods (tuber seeds and seedlings)
with two planting dates (November 4 and December 4). No differences between means of planting methods or
planting dates in stem length. Seedling in the second planting date had the lowest stem length, tuber numbers
per plant, tuber yield and above ground dry weight. No statically differences between plants grown from
seedlings and tuber seeds in first planting date and plants grown from tuber seeds in second planting date in
tuber numbers. The method of tuber seeds had the highest tuber numbers per plant and no differences between
planting dates in tuber numbers per plant. No statically differences between tuber seeds in second planting date
and seedlings in the first planting date in tuber yield and harvest index.
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INTRODUCTION edible potato production in developing countries can be

Potato (Solanum tuberosum L.) is one of the most alternative methods in potato production. 
important and strategic vegetable crops in Egypt for both In Egypt, it is possible to cultivate potato more than
local consumption and export. The most important two times in a year. It can be use the mother tubers more
cultivar, Spunta tends to produce large tubers with limited than one time in potato planting by removing the seedling
eye numbers. Varieties with poor eye distribution and and this causes other eyes to sprout. The major sprout
large seed tubers can be expected to produce numerous inhibits the minor ones in each eye. This reason led to
blind seed pieces and missing plants and increase in seed study, the method of potato planting by seedling.
costs associated with increased seed piece size [1]. Apical Headford [5] showed that all of the nitrogen in the
dominance is a strong, internal inhibitor that keeps eyes emerging sprout after 15 days at 20°C could be accounted
on the center and stem end of the tuber from sprouting. for by transfer from the mother tuber, signifying the
Freshly cut seed planted under unfavorable conditions importance of the seed piece in supplying substrate for
(sever cold, logging or too dry) becomes dehydrated or early growth. Mckeown [6] suggested that basal buds are
infected by decay organisms. Knives used in cut seeds not weak and produce strong stems. Benz et al. [7] found
may be transfer disease. Greater cut surface area on seed that tuber yields were statistically similar for crops from
cut from large tubers that could result in increased seed seed tuber or cuttings and for crops from seedlings tubers
piece decay [2]. Cut seeds require establishment of new or seedlings. Jones [8] reported that stem cuttings are
suberin and phellum under cut surfaces, for that cut seed used in 30% of North American and 25% of European
by more susceptible to decay. The cutting operation rapid multiplication programs for potato. Bohi and Love
requires additional expenses for machinery and labor, [9] indicated that removing seed pieces or disturbing root
increases the potential for spread of tuber borne diseases systems at emergence and at 8 inches (19.2 cm) decreased
and produces blind seed pieces [3]. If farmers use new the number of tubers per plant but there was no statistical
methods in potato planting about 18 percent of total difference in total yields. Singh, et al. [10] found that

saved for food [4]. Hence, it is important to develop
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there were no significant differences between seedling Biological yield (W) = total plant dry matter at harvest.
and seed tubers in yield. Using older or pre-sprouted
tubers may be beneficial, because this might increase the Economic yield (EY) = yield of economic part of the plant.
number of sprouts per mother tuber [11]. Transplants can
give high yield and quality after transplanting in the open Harvest Index (HI) = (EY/W) ×100
field [12].

Therefore, the present study aims to investigate the Statistical Analysis: Data were tabulated and statically
potato propagation by seedling compared to traditional analyzed in two factors planting date and planting method
method of potato planting (tuber seeds) in cv. Spunta in according to Snedecor and Cochran [13] and means were
two years to answer the following question what about of compared by L.S.D at 5% level of probability.
use seedlings in potato propagation.

MATERIALS AND METHODS

This study was conducted at the Experimental Station Data presented in Table 1 indicated that there were
of the Faculty of Agriculture, Cairo University, Egypt significant differences between treatments on stem length
during two winter seasons of 2008/2009 and 2009/2010 to plants grown from seedlings in the second planting date
investigate the potato propagation by seedlings had the lowest stem length. Meanwhile, no differences
compared to traditional method of potato planting (tuber between means of planting methods or planting dates in
seeds) on growth, tuber yield and some associated stem length. There were no differences between plants
characters. The treatments consisted of the combination grown from seedlings and plants grown from tuber seeds
of two planting methods (tuber seeds and seedlings) with in numbers of stem per plant in first planting date and
two planting dates (November 4 and December 4). plants grown from tuber seeds in the second planting date

Propagation test was made by cv. Spunta complete in the first season. Meanwhile, plants grown from tuber
tuber seeds were planted in trays (130×100×0.15 cm)(to be seeds in the first planting date had the highest numbers
the source of seedlings) and in pots diameter (25 cm) the of stem per plant in the second season. No differences
growing media was peat moss/vermiculite (1:1 v/v). After between plants grown from seedlings and from tuber
30 days seedlings from trays were transplanted into pots seeds in number of stems in second planting date in
(seedlings from every tuber were transplanted in the same second season. No significant differences between means
pot). Seedlings were compared with direct planting in of planting dates or planting methods in the number of
pots. The planting date was on 4  November in first stems per plant in the first season. While, the firstth

planting date in two seasons. The mother tubers were planting date and method of tuber seed were the highest
replanted again (after removing the seedling) in the trays stem numbers per plant in the second season. Struik and
and new tuber seeds planted in pots to be the control to Lommen [11] reported that using sprouted seed may be
the second planting date. After 30 days seedlings from beneficial, because this might advance the growth of
trays were transplanted into pots. Seedlings were sprouts or stems. That explained the decrease in stem
compared with direct planting in pots. A complete length in  plants  grow  from  seedling  in  the  second
randomized block (CRB) design with three replication was planting date. Seedlings were raised in nursery and
adopted. Each experimental unit was ten pots. In all transplanted significantly decreased plant height and
experimental units N: P: K (20:20:20) fertilizer was applied number of stems [14].
with irrigation water at the rate of 2g/l every week. 

Data Recorded: In each year of the study the number of significant differences between treatments on tuber
above ground stems was recorded at 30 days after numbers per plant (Table 2). Plants grown from seedlings
planting (DAP). Stem length was also recorded at 30 days had the lowest tuber numbers per plant, whereas no
after planting. Tuber yield, number of tubers per plant, statically differences between plants grown from
specific gravity and above ground dry matter was seedlings and tuber seeds in the first planting date and
determined. The following growth parameters were also plants grown from tuber seeds in the second planting
calculated at harvest: date.  The  method  of  tuber  seeds had the highest tuber

RESULTS AND DISCUSSION

Stem   Length   and   Number   of   Stems   per  Plant:

Tuber Numbers Per Plant and Tuber Yield: There were
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Table 1: Effect of planting date and planting methods on stem length and number of stems per plant (at 30 days from planting) of Potato during 2008/2009
and 2009/2010 seasons

Seedling Tuber seeds Mean Seedling Tuber seeds Mean
Treatments ----------------------------------------------------------------------------- ------------------------------------------------------------------------
------------------- ----------------------- Stem length (cm) ----------------------------- ------------------- No. of stems/plant ---------------------------
Planting dates            2008/2009 season

November 4 20.55a 21.5a 21.02a 5.66ab 5.44ab 5.55a
December 4 13.64b 18.24a 15.94a 4.33b 6.99a 5.66a
Mean 17.10a 19.87a -- 4.99a 6.22a --

           2009/2010 season
November 4 23.98ab 22.63ab 23.31a 5.93b 6.89a 6.41a
December 4 17.95b 25.21a 21.58a 5.37b 5.89b 5.63b
Mean 20.96a 23.92a -- 5.65b 6.39a --

Table 2: Effect of planting date and planting methods on number of tubers per plant and tuber yield of Potato during 2008/2009 and 2009/2010 seasons

Seedling Tuber seeds Mean Seedling Tuber seeds Mean
Treatments ----------------------------------------------------------------------------- ------------------------------------------------------------------------
-------------------- ------------------------ Tuber numbers/plant ----------------------- -------------------- Tuber yield/plant(g) -----------------------
Planting dates           2008/2009 season

November 4 7.33a 6.89a 7.11a 404.22b 548.56a 476.39a
December 4 3.45b 8.00a 5.72a 150.19c 398.85b 274.52b
Mean 5.39b 7.44a -- 277.20b 473.7a --

         2009/2010 season
November 4 5.91ab 7.22ab 6.57a 242.54a 278.56a 260.55a
December 4 5.50b 7.66a 6.58a 154.37b 303.27a 228.82a
Mean 5.71b 7.44a -- 198.46b 290.92a --

Table 3: Effect of planting date and planting methods on specific gravity and above ground dry weight of Potato during 2008/2009 and 2009/2010 seasons

Treatments Seedling Tuber seeds Mean Seedling Tuber seeds Mean
----------------------------------------------------------------------------- ------------------------------------------------------------------------

---------------- --------------------------- Specific gravity --------------------------- -------------------- Above ground dry weight(g) ------------
Planting dates           2008/2009 season

November 4 1.10a 1.09a 1.09a 12.71a 13.15a 12.93a
December 4 1.11a 1.09a 1.10a 7.02b 12.12a 9.57b
Mean 1.10a 1.09a -- 9.86b 12.64a --

          2009/2010 season
November 4 1.04a 1.05a 1.04a 10.26b 13.77a 12.01a
December 4 1.06a 1.03a 1.04a 6.41d 8.10c 7.25b
Mean 1.05a 1.04a -- 8.34b 10.93a --

Table 4: Effect of planting date and planting methods on Biological yield, Economic yield and harvest index of Potato during 2008/2009 and 2009/2010
seasons

Treatments Transplanting Tuber seeds Mean Transplanting Tuber seeds Mean Transplanting Tuber seeds Mean
----------------- ---------- Economic yield(g/plant) -------- ---------- Biological yield (g/plant) ---------- ------------- Harvest index % ---------------
Planting dates                2008/2009 season

November 4 57.55b 85.44a 71.49a 70.26b 98.59a 84.42a 81.98b 86.64a 84.31a
December 4 23.83c 65.51b 44.67b 30.85c 77.63b 54.24b 77.27c 84.44ab 80.85b
Mean 40.69b 75.47a -- 50.55b 88.11a -- 79.62b 85.54a --

               2009/2010 season
November 4 43.89a 50.57a 47.23a 54.15a 64.34a 59.24a 81.09ab 78.41b 79.75a
December 4 23.97b 46.49a 35.23b 30.38b 54.58a 42.48b 78.62b 85.22a 81.92a
Mean 33.93b 48.53a -- 42.26b 59.46a -- 79.85a 81.81a --
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numbers per plant and no differences between planting physiological age to help explain the characters decreased
dates in tuber numbers per plant. There were significant
differences between treatments on tuber yield plants
grown from seedlings in the second planting date had the
lowest tuber yield per plant. No statically differences
between tuber seeds in the second planting date and
seedlings in the first planting date in tuber yield. The
means of tuber seeds method had the highest tuber yield.
These results are in agreement with those obtained by
Bohi et al. [15], who found that removing seed pieces at
all growth stages significantly decreased total yield and
reduced number of tuber per plant. Batra et al. [16]
concluded that tuber yield was higher from direct sown
than transplanted seedlings. 

Tuber Specific Gravity and Above Ground Dry weight:
Data presented in Table 3 indicated that, there was no
effect of treatments and no differences between means of
planting methods or planting dates on specific gravity.
Second planting date by seedlings significantly decreased
above ground dry weight. The means of the first planting
dates and tuber seeds methods significantly increased the
above ground dry weight. Seedlings were raised in
nursery and transplanted significantly decreased above
ground weight [14].

Growth Parameters: Data in Table 4 indicate that, there
were significant differences between all treatments in the
biological yield (W) and economic Yield (EY). Planting by
seedlings in the second planting date had the lowest W
and EY in two seasons. There were no differences
between plants planted by seedlings or tuber seed in W
and EY in first planting date in the second season.
Meanwhile, plants grown from tuber seeds in the first
planting date and second planting date had the highest
harvest index (HI) in the first season and no statically
differences between tuber seeds in the second planting
date and seedlings in the first planting date. The first
planting date and tuber seeds methods had the highest W
and EY. Caliskan et al. [17] indicated that seedling needs
an adaptation period of 2-4 weeks after transplanting
depending on the growing conditions. That explained the
differences between plants grown from seedling in the
first planting and plants grown from seedling in the
second planting date. 

CONCLUSION

Comparisons between plants grown from tuber seeds
and plants grown from seedlings in the first planting date
and second   planting  date  should  consider  the  role  of

in plants grown from seedling in the second planting date.
It should be study inducing tuber seeds to produce most
of seedlings in first planting date. That can increase yield
and economic benefits and could be decrease the amount
of seed to planting the field. Bohi and Love [9] concluded
that there was no statistical difference in total yield
between removing seed pieces and disturbing root
systems that means roots systems are the most important
part in the plant. 
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