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Abstract. An experiment was conducted at the research field in Gazipur, Bangladesh during the
winter season of 2014-2015 to determine the effect of different potash fertilizer rates as pre-harvest
application viz. K1 (0 kg-K2O/ha), K2 (150 kg-K2O/ha), K3 (175 kg-K2O/ha) and K4 (200 kg-K2O/ha)
on storability of different potato varieties (V1= Cardinal, V2=Courage, V3=Diamant, V4=Granola)
under natural condition. The potato tubers were stored in a well ventilated room of day and night
temperature of (25-300C) and (20-250C), respectively. Result revealed that after 135 days of storage,
lowest cumulative weight loss was recorded in Granola (12.66%) followed by Courage (21.50%),
Diamant (30.84%) and Cardinal (30.84%). The cumulative weight loss was minimum (10.66%) in
Granola variety after 135 days of natural storage where the pre-harvest potassium application rate
was @ 200 kg-K2O/ha.
Introduction
Potato (Solanum tuberosum) belongs to the Solanaceae family, is a starch-rich tuberous crop
and is known to be originated from the Andes of South America [5]. Worldwide production of potato
is more than 376 metric tons and cultivated area is about 1,92,46,462 ha [4]. Regarding global
production, the potato became the third most important food crop after rice and wheat. Asia consumes
almost half of the global potato because of its huge population, although the Europeans rank first in
per capita potato consumption [4]. Asia and Europe are the world's major potato producing regions,
accounting for more than 80% of world production. Potato is a popular staple food in many parts of
the world and an integral part of much of the world's food supply. It can produce both by true potato
seed and tuber from itself. At present, Bangladesh has 400 cold storages with hardly capacity of
storing 40 million MT potatoes in those cold storage. Considering the total cold storage capacity and
production of potato in the country, 45% of the total produced potatoes can be preserved in the cold
storages [16]. Therefore, the potato growers are bound to sell their produced potatoes in the season
with low price or they preserve the tubers in the field or in the house, where they can hardly store for
2 months but quality deteriorates due to many factors like insect and pest infestation, greening of
tubers etc [9]. There is an ample opportunity to work on potato storage to extend the shelf life of
potato. Very limited research on potato storage is conducted in last few decades. A few researches
confirmed the significant effect of potassium on potato storage [6, 15, 17]. Considering the above
facts, the present study was undertaken to know the effect of potassium on natural storage ability of
different potato varieties.
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Material and Methods
The field experiment was conducted at Gazipur, Bangladesh during the winter season of 20142015. The location of the experimental site was at the centre of Madhupur Tract (24.090N latitude
and 90.260E longitudes) at 34m above the sea level [1]. The soil of the experimental field was silty
clay of shallow Red Brown Terrace type under Salna Series of Madhupur Tract in agro ecological
zone (AEZ) 28. The soil contained pH of 6.4 [2, 7]. The breeder seed tubers were used as planting
materials, which were collected from the Tuber Crops Research Center, Bangladesh Agriculture
Research Institute, Joydebpur, Gazipur, Bangladesh.
Table 1. The initial physical and chemical properties of soil in the experimental field of Gazipur,
Bangladesh.
Soil properties
Sand
Silt
Clay
Textural class
Particle density
Bulk density
Soil pH
Total nitrogen (%)
Organic carbon (%)
Available P (ppm)
Available S (ppm)
Available B (ppm)
Exchangeable K (meq 100-1 g soil)

Value
21
42
37
Silty clay loam
2.61 g cm-3
1.32 g cm-3
6.20
0.06
0.72
21.07
11.02
0.14
0.25

Table 2. Climatological data of 2014-2015 crop season.
Month

Air Temperature (°C)

Soil Temperature (°C),
Depth

Humidity Rain Fall
(%)
(mm)

Evaporation
(mm)

Ground
water
table
(m)

Max.

Min.

Ave.

10 cm

20 cm

30 cm

November

27.76

23.76

25.76

26.55

26.91

27.33

85.66

0.00

55.06

17.56

December

24.80

16.58

20.69

22.72

23.17

23.56

90.70

5.19

208.15

17.32

January

22.32

11.53

16.93

18.85

19.34

19.84

89.81

0.00

1.37

*

February

27.31

13.24

20.28

20.03

20.45

20.83

87.66

0.00

3.60

*

March

32.58

20.68

26.63

23.53

23.97

24.42

83.94

*

4.03

*

*Data not recorded
Source: Meteorological Station, BSMRAU, Salna, Gazipur.
Treatments and Experimental Design
The plastic racks were used to store the tubers in a well-ventilated room of day and night
temperature of (25-300C) and (20-250C), respectively and not allowed to enter light in the room. In
field condition, the experiment having two factors with randomized complete block design (RCBD)
of three blocks. For establishing more statistical power, blocking was also maintained in storage
experiment.
The experiment consisted of four potato varieties (Cardinal, Courage, Diamant and Granola)
and four potassium rates K1 (0 kg-K2O/ha), K2 (150 kg-K2O/ha), K3 (175 kg-K2O/ha) and K4
(200 kg-K2O/ha). A 4x4 factorial combination was laid out in RCBD replicated three times.
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Recommended fertilizer rate:
Full doses of cow dung (10 t/ha), TSP (220 kg/ha), Gypsum (120 kg/ha), Boric acid (6 kg/ha)
and half doses of Urea (175 kg/ha) were applied at final land preparation. The rest half doses of Urea
(175 kg/ha) were applied as top dressings at 30 DAP followed by earthing-up and light irrigation.
Measurements
Haulm pulling was done before 8 days of harvesting for hardening of tuber and setting up of
skins of tubers. The harvesting of tuber was done on February 28, 2015, when all plants reached
physiological maturity stage. After harvesting, five kg apparently medium sized (diameter of
28-55 mm) tubers from each treatment was stored in well ventilated insect proof wooden rack under
diffused light on March 01, 2015. Randomly selected plants’ tuber (around 500gm) were sliced into
1-2cm cube per each plot were dried in oven at 80˚C for 72 hours and calculated the dry matter (%)
by the formula [3]:
dry matter (%) = (dry weight / fresh weight) x 100.
The cumulative weight loss (%) of stored tuber was measured at 15 days’ interval. The measurement
parameter: weight loss due to diseases and pest attack (dry rot and soft rot) during storage. The
information on days to start sprouting (Days after storage) and days to start shriveling (Days after
storage) was also recorded. When more than 5 percent of the potatoes in any lot have any sprout or
cluster of sprouts more than 1/4 inch in length at shipping point, more than 1/2 inch in length at
destination was named as starting of sprout [20].
Statistical analysis
The collected data were analyzed by the software Genstat 18th edition [21]. Two-way
randomized block ANOVA was performed for this experiment. The analysis was also performed to
see the block effect. The p-value>0.05, the block effect was not considered. The Pearson correlation
was tested to see the correlation between the measurements. The correlation matrix will show the
results of the correlation.
Results and Discussions
Dry matter content of tuber (%)
Data on dry matter content of different potato varieties is presented here in Figure 1. Result
revealed that there was a significant different (P<0.001) in dry matter content of tuber among the
varieties. The highest dry matter content was recorded in the variety Cardinal (25.56 %) among the
other varieties. The lowest dry matter content was recorded in the variety Granola (20.63 %). There
was no significant effect of potassium application on dry matter content of tuber as the average dry
matter content was 23.28(%). Lalitha et al. [14] and Sujata et al. [22] reported that the increased
potassium application can increase the dry matter content of tuber. In contrast, high dry matter content
was found in low potassium application [11, 19]. Explanations for these disagreement could be the
excessive application of N, P fertilizer and differences in environment. Because the potassium
influences the water content of the plasma volume and affect water content of storage organs.
Furthermore, K concentration in tuber above 2% lead to above normal water content and lower the
dry matter content in tuber [12].
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Figure 1. Dry matter content of different potato varieties (Cardinal, Courage, Diamant and Granola)
in combination with four potassium doses i.e. K1 (0 kg-K2O/ha), K2 (150 kg-K2O/ha),
K3(175 kg-K2O/ha) and K4 (200 kg-K2O/ha).
Cumulative weight loss (%) of stored tuber at 15 days’ interval

Cumulative weight loss (%)

Results on cumulative weight loss (%) of stored tuber of different varieties at different days
after storage (DAS) are presented in Figure 2. Hoque [9] also found the maximum cumulative weight
loss in the variety Cardinal and the minimum cumulative weight loss in the variety Granola in natural
storage, which agrees with this result.
Data on cumulative weight loss (%) of stored tuber at different doses of potassium in different
days after storage (DAS) are presented in Figure 3. The minimum weight loss was found in dose of
150 kg-K2O/ha at 15 days interval. The weight loss was increased with the increasing rate of
potassium rates. Sharma & Sud [18] found similar result as 150 kg K/ha rate reduces the tuber weight
loss during storage. Kolbe et al. [13] found that the increasing rate of potassium fertilizer increases
the tuber weight loss during storage.
The interaction effect (P<0.001) of potato variety and potassium dose at 135 days after storage
(DAS) total weight loss (%) of stored tuber are presented in Figure 4. It is revealed that the lowest
amount of tuber weight loss was found in the treatment combination of V4XK4 (10.66%) which fits
with the findings of Haddad et al. [6]. It is already proven that the high dose of potassium improves
the storage ability of potato tuber by accumulating high dry matter content and reducing pest and
diseases attack [10]. Furthermore, the potassium plays an important role in reduction of catalase and
peroxidase enzymes’ activity which leads to the less storage losses of tubers [17].
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Figure 2. Cumulative weight loss of different potato varieties at 15 days interval.
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Figure 3. Effect of potassium on cumulative weight loss of potato at 15 days’ interval.

Figure 4. Combination effect of variety and potassium doses on cumulative weight loss of potato at
135 Days after storage (DAS).
Days to start sprouting
Regarding the result, there was a significant difference (P<0.001) in sprouting behaviour of
stored tuber in case of variety (Fig. 5). The highest days to start sprouting was recorded in variety
Courage (53 days) and Granola (52 days). There was no significant effect of potassium application
on stored tuber sprouting and the average days to start sprouting was (47 days). The potassium is
important for activation of enzymes to energy utilization, starch synthesis, N metabolism, and
respiration and these enzymes are situated on the growing points such as meristematic tissues where
the cells are dividing and primary tissues are forming and the experiment was carried out in 10-120C
temperature [8].
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Figure 5. Effect of varieties on tuber sprouting.
Days to start shriveling
Interaction effect of variety and dose had shown the significant difference (P<0.001) in
shrivelling behaviour of stored tuber (Fig. 6). Highest days taken to start shrivelling in combination
of all potassium doses and variety Granola and all the cases it was more than 120 days. There was no
significant effect of potassium application on shrivelling of stored potato.

Figure 6. Days to start shriveling of different potato varieties in combination with four different
potassium doses.
Correlations
In Pearson correlation (Fig. 7), there were negative correlations of the dry matter content of
tuber with both the days to start shrivelling and total weight loss (%). There was also a strong negative
correlation was found between days start sprouting and total weight loss (%). It is known that high
dry matter content of tuber contains less moisture on it. The less moisture content of tuber results in
less weight loss of stored tubers due to evaporation in normal temperature. The less weight loss means
the more tuber is stored in storage because the rotten tubers were discarded at each 15 days interval.
If the remaining stored tuber is more, the sprouting will be more. We can conclude that the dry matter
content affects the total weight loss of stored tuber.
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Figure 7. Heatmap of the Pearson correlation coefficient for the four measurements of 48
observation within three blocks. A red or orange color indicates positive correlation whereas blue
color indicates a negative correlation. A two sided correlation matrix table is presented below the
figure.

Conclusion
The result of present study generated some information which may help on efficient potato
storage in natural condition. Storability of Granola variety was maximum among the examined
varieties of potato. Generally, farmers apply 50-80 kg K2O/ha on their field, which increases the
storage loss of tuber. The study revealed that the application of potassium oxide fertilizer around 150
kg/ha, improve the dry matter content as well as the natural storage ability of potato up to three and
half months.
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