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Abstract Maintaining exportable standard of potato is
the main bottleneck for the Bangladeshi potato growers and
exporters. Bangladesh producing large amount of potato
which may give much contribution in world market in
future especially in European countries. But, yield and
quality of potato is varying with some factors i.e., abiotic,
biotic, varietal and nutritional, respectively. From these
perspectives, the study was carried out under pot
experiment at two consecutive years with due, that; applied
chloride may influence the performance of tuber in major
salt affected areas where the people wants to grow potato in
their field. The experiment consisted of four salt application
doses (N0 = non-saline, N1 = 5, N2 = 15 and N3 = 25g NaCl
pot-1) and three varieties (V1= Granula, V2 = Lady Rosetta
and V3 = Asterix). The pot was arranged following
completely randomized design (CRD) with 3 replications.
Result revealed that; yield, dry matter and specific gravity
were decreased with the increasing of salinity levels.
Results demonstrated that, non-saline condition of pot soil
is favorable for getting the maximum return from studied
parameters. Granula and Lady Rosetta performed the
significant similar results in case of studied parameters.
Although, Granula showed highest specific gravity at 5g
NaCl plot-1 which was statistically similar to non-saline
condition but, Granula exhibited the highest yield and dry
matter under non-saline condition of pot soil. Similar trend
was also found in case of Lady Rosetta whereas Asterix
performed worst one under highest condition of soil salinity.
In, conclusion, it may be said that; potato has sensitivity on
salinity for its performances, so, the salt tolerance/salt
avoidance varieties should be introduced/developed in our
country and the further research should be carried out with
how much amount of EC of salinity can be tolerated by
exportable potato varieties.
Keywords Dry Matter, Exportable Potato, Specific
Gravity, Salt, Yield

1. Introduction
Potato (Solanum tuberosum L.) is most promising crop
among the nightshade family where Bangladesh ranked the
8th position [1] in the world in respect of production. The
national average yield and total production in Bangladesh
are 19.03 t ha-1 and 9435150.00 metric tons, respectively [1].
Total production is increasing day by day as such
consumption also rapidly increasing in Bangladesh [2]. But,
the yield of potato is very low in Bangladesh compared to
other potato growing countries like New Zealand (47.74 t
ha-1), Netherlands (45.66 t ha-1), USA (47.15 t ha-1), Japan
(30.65 t ha-1), and even in India (22.92 t ha-1). At the same
time, Bangladesh has made the position on exportation of
quality potato but varietal betterment with exportable
standard has not been yet demonstrated as very well. Biotic
and abiotic stress may influence the performances of potato
in Bangladesh, among these the salinity effects has ability to
mention due to the accumulation of chloride in tuber (both in
flesh and skin). As a result, the tuber may show the lower
yield, dry matter accumulation and specific gravity. In a
saline environment, plants take up an excessive amount of
sodium at the expense of K and Ca. Increasing salinity
decreased vegetative growth characters [3]. Chloride
decreases the specific gravity of tuber instead of sulphate
fertilizer [4]. The effects of NaCl in high air humidity were
compared with those of KCl, which is taken up more rapidly
[5]. The effects of salt stress on the quality content of potato
have not been fully elucidated. To fulfill the above queries of
potato tuber the present investigation was aimed to provide
the additional dimension on the most responsive salt
application and most suitable varieties for better tuber yield,
dry matter content and specific gravity in tuber of most
promising exportable potato varieties in Bangladesh.
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2. Methodology
2.1. Experimental Site
Present experiment was settled by plastic pot in research
field of Sher-e-Bangla Agricultural University, Dhaka,
Bangladesh under transparent plastic paper shade to control
unexpected rain in Rabi season from 1 November, 2014 to 20
February, 2015 and 1 November, 2015 to 20 February, 2016.
2.2. Tested Varieties
Three most promising exportable potato varieties (i.e., V1
= Granula, V2 = Lady Rosetta and V3 = Asterix) were used as
test crop under study.
2.3. Pot Preparation
Ionic non-permeable, non-absorbable and water
non-leachable but most arable plastic pot was used. The size
of the pot was 9.5 inch in diameter and 10.5 inch in height.
Each pot was filled with fresh field sandy loam soil (10.0 kg
dry weight basis).
2.4. Treatment Application
The experimental treatments consisted of four salt levels
(i.e., N0 = control, N1 = 5, N2 = 15 and N3 = 25g NaCl pot-1).
NaCl was mixed well with the soil before seed tuber
planting.
2.5. Design of the Experimentation
The plastic pots were arranged following randomized
completely randomized design (CRD) with three replications.
The total number of plastic pot was 36.
2.6. Fertilizer Application
Each pot was fertilized with 4.0g of urea, 5.0g of triple
super phosphate, 1.5g of potassium sulphate, 0.5g of gypsum
and 0.2g of boric acid before seed tuber planting.
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Gold and Admire 200 SL were applied as per when weather
was much fluctuated to cloudy and rainy to prevent the plant
from late blight and aphid and jassid.
2.9. Parameters Recorded
The potato haulm (stem) of all pot was pulled out at before
7 days of final harvesting from the pot. All the tuber was
harvested at 85 DAP. The most responsive parameter of
exportable potato is yield, dry matter content of tuber and
specific gravity as standard of export was recorded to
analyze.
2.10. Salinity Reading, EC (dS M-1)
Before the application of salt, the EC reading was
collected by using an EC meter from plastic plots and after
the harvesting of potato tuber the EC reading was also
collected from pot soil.
Soil

Salinity

Pre-harvest
soil
Post-harvest
soil

N0
treated
pot

N1
treated
pot

N2
treated
pot

N3
treated
pot

3.68

3.68

3.68

3.68

3.62

4.76

5.09

5.19

2.11. Statistical Program Used
For easy interpretation the data from two consecutive
year’s experimentation with same treatment of salt and same
variety were calculated as mean and then used to analyze. All
the parameters were analyzed by using ANOVA techniques
through Statistix 10 (2013) computer package and means
were separated through Least Significant Difference (LSD)
techniques at 5% level of provability.

3. Results
3.1. Salt Application
3.1.1. Tuber Yield (g plant-1)

2.7. Planting of Tuber
Fresh and well sprouted (50g) tuber was planted at a depth
of 6 cm in the middle of plastic pot.
2.8. Watering and Insect-pest Control
A sufficient amount of water was regularly added to each
pot to maintain the soil moisture level at field capacity (1/3
atm.) of soil water tension through using soil water
tensiometer and proper care was taken to prevent leaching of
water. Furadon 5G was applied as per recommendation in
pot to control the attack of cricket before planting of tuber.
All the plants were keenly observed regularly and Ridomil

Tuber yield due to different doses of salt application was
found statistically significant (p≤0.01). A gradual decreasing
trend was found with the increasing of salt amount in soil.
The highest (415.10g plant-1) tuber yield was found from N0
and the lowest (347.97g plant-1) from N3 (Table 1).
3.1.2. Dry Matter (%)
Profound variation (p≤0.01) was found among different
doses of salt application on tuber dry matter content (%). A
gradual decreasing trend was found with the increasing of
salt amount in soil. The tuber retains maximum (20.91%) dry
matter at N0 whereas minimum (14.37%) dry matter of tuber
exhibited from N3 (Table 1).
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3.1.3. Specific Gravity
Specific gravity of tuber was significantly (p≤0.01)
influenced by different doses of salt application. A gradual
decreasing trend was found with the increasing of salt

amount in soil. The tuber produced from N0 treatment
exhibited the higher (1.087) specific gravity in volumetric
flask with water whereas the lower (0.976) specific gravity
was found from N3 (Table 1).

Table 1. Response of salt application on yield, dry matter and specific gravity of potato tuber
Salt Application

Tuber Yield (g plant-1)

Dry matter (%)

Specific gravity

N0

415.10 a

20.91 a

1.087 a

N1

385.41 b

18.14 b

1.050 b

N2

380.87 b

16.51 c

1.033 b

N3

347.97 c

14.37 d

0.976 c

CV (%)

3.67

2.47

3.48

LSD (0.05)

13.70

0.42

0.03

F test

**

**

**

Numbers in columns followed by the same letter are not statistically different at P0.05.
**, indicates F test significant at 1% level of probability.
N0 = non-saline, N1 = 5, N2 = 15 and N3 = 25g NaCl pot-1, respectively.
Table 2. Varietal response to yield, dry matter and specific gravity of tuber
Variety

Tuber Yield (g plant-1)

Dry matter (%)

Specific gravity

V1

393.87 a

18.16 a

1.057 a

V2

383.25 a

17.98 a

1.045 a

V3

369.89 b

16.31 b

1.008 b

CV (%)

3.67

2.47

3.48

LSD (0.05)

11.86

0.36

0.03

F test

**

**

**

Numbers in columns followed by the same letter are not statistically different at P0.05.
**, indicates F test significant at 1% level of probability.
V1 = Granula, V2 = Lady Rosetta and V3 = Asterix, respectively.
Table 3. Combined effect of salt application and varieties on yield, dry matter and specific gravity of potato tuber
Salt application × Variety

Tuber Yield (g plant-1)

Dry matter (%)

Specific gravity

N0V1

428.04 a

22.04 a

1.109 a

N0V2

416.11 ab

21.58 a

1.087 ab

N0V3

401.15 bc

19.11 ab

1.067 abc

N1V1

388.06 cd

18.67 bc

1.057 abc

N1V2

386.11 cd

18.04 cd

1.047 bc

N1V3

382.08 cd

17.71 de

1.045 bc

N2V1

380.24 cd

16.40 fg

1.037 bc

N2V2

385.25 cd

17.05 ef

1.036 bc

N2V3

377.12 d

16.08 gh

1.027 bc

N3V1

379.15 cd

15.52 hi

1.027 bc

N3V2

345.55 e

15.23 i

1.011 c

N3V3

319.21 f

12.34 j

0.891 d

CV (%)

3.67

2.47

3.48

LSD (0.05)

23.72

0.73

0.06

F test

*

**

*

Numbers in columns followed by the same letter are not statistically different at P0.05.
**, indicates F test significant at 1% level of probability and *, indicates F test significant at 5% level of probability.
N0 = non-saline, N1 = 5, N2 = 15 and N3 = 25g NaCl pot-1, respectively.
V1 = Granula, V2 = Lady Rosetta and V3 = Asterix, respectively.
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4. Discussion

3.2. Varietal Response
-1

3.2.1. Tuber Yield (g plant )
There was profound variation (p≤0.01) among three
varieties on potato tuber yield. A gradual decreasing trend
was found from Granula to Asterix. The highest (393.87g
plant-1) tuber yield was found from V1 which was statistically
similar to V2 (383.25g plant-1) and the lowest (369.89g
plant-1) from V3 (Table 2).
3.2.2. Dry Matter (%)
Remarkable variation (p≤0.01) was found among three
varieties on tuber dry matter content (%). A gradual
decreasing trend was found from Granula to Asterix. The
maximum (18.16%) dry matter of tuber was found from V1
which was statistically similar to V2 (17.98%) and the
minimum (16.31%) from V3 (Table 2).
3.2.3. Specific Gravity
Tuber specific gravity due to three varieties was found
significant (p≤0.01). A gradual decreasing trend was found
from Granula to Asterix. The tuber produced from V1 variety
exhibited the higher (1.057) specific gravity in volumetric
flask with water which was statistically similar to V2 (1.045)
whereas the lower (1.008) specific gravity was found from
V3 (Table 2).
3.3. Combined Effect
3.3.1. Tuber Yield (g plant-1)
Profound variation (p≤0.05) was found from the
combination of different salt application and three varieties
on tuber yield of potato. The N0V1 combination showed the
highest (428.04g plant-1) tuber yield which was statistically
similar to N0V2 (416.11g plant-1) and the lowest (319.21g
plant-1) yield was found from N3V3 (Table 3).
3.3.2. Dry Matter (%)
Dry matter content of potato due to combination of
different salt application and three varieties was found
statistically significant (p≤0.01). The N0V1 combination
showed the maximum (22.04%) dry matter partitioning in
tuber which was statistically similar to N0V2 (21.58%) and
N0V3 (19.11%) and the minimum (12.34%) dry matter was
partitioned in the plant produced from N3V3 (Table 3).
3.3.3. Specific Gravity
Remarkable variation (p≤0.01) was found from the
combination of different salt application and three varieties
on specific gravity of potato tuber. The N0V1 combination
exhibited the higher (1.109) specific gravity in tuber which
was statistically similar to N0V2 (1.087), N0V3 (1.067) and
N1V1 (1.057%) and the lower (0.891%) specific gravity was
found from the plant produced from N3V3 (Table 3).

4.1. Tuber Yield (g plant-1)
Normally, potato shows its sensitivity towards salinity in
leaves, stems and tuber. The highest tuber yield is resulted
from higher tuber weight per unit area and higher number of
tuber per unit area. A significant decline in potato yield is
along with the increasing salinity [6, 7]. The accumulation of
chlorides may reduce the average tuber weight resulted the
reduced tuber yield per unit. The yield reduction under saline
conditions might be related to delayed emergence hindering
tuberization and tuber enlargement, which ultimately
decreases the number of tubers per plant and average tuber
yield per plant in plastic pot. The lower tuber yield may be
attributed for lower protein content of tuber at high levels of
salinity [8]. [9] also reported that the non-saline condition
was superior for all growth traits of potatoes. [10, 11]
reported that, the total tuber weight and average tuber weight
was low under high saline condition of soil than non-saline
condition and [12] also found that increasing salinity of
irrigation water significantly reduced average and total tuber
yield for all cultivars of potato. So, Granula and Lady
Rosetta exhibited the highest tuber yield at non-saline
condition.
4.2. Dry Matter (%)
Dry matter accumulation needs more and more
partitioning of total soluble solid (TSSo) in the tuber and the
amount of TSS may maintain the amount of dry matter
content in tuber. The salinity may reduce the dry matter
content through accumulation of higher chloride in tuber.
High salt in soil or irrigation water or fertilizers will also
lower the dry matter (specific gravity) of potatoes [13].
Salinity also reduces the dry matter in sugar Beet [14]. The
partitioning of assimilates to tubers might be affected by
salinity as tuber growth is reduced to a greater extent than
canopy growth [15]. The higher reduction of dry matter
production resulted in a greater reduction of tuber yield as
tuber growth was more susceptible under salt-stressed
conditions. So, Granula and Lady Rosetta produced the
maximum dry matter at non-saline condition.
4.3. Specific Gravity
Lower dry matter content of tuber and lower weight of
tuber result the lower specific gravity. With the increasing of
chlorine accumulation in tuber the specific gravity trend is
decreasing. Specific gravity is generally employed as a
measure of tuber quality since it is highly correlated with the
starch content [16, 17]. Salinity decreases the tuber specific
gravity to a smaller extent and slightly degrades the tuber
quality. Higher salt accumulation may raise the levels of
nitrogen (N), presumably due to the decrease in the
carbohydrate content in the tubers. As a result, the specific
gravity was reduced per tuber. The decrease in the specific
gravity may also be related to the higher chloride content
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(anions predominating) of the salt-treated plants [18].
[19] also reported that, fertilizer materials with higher salt
indices will decrease specific gravity more than fertilizer
materials with lower salt indices. So, Granula and Lady
Rosetta produced the higher specific gravity at non-saline
condition.

5. Conclusions
Soil is the powerhouse nutrients for crops but, the
inborn/residual crop nutrients or inborn ions may verify the
performances of its flora. Potato is the most sensitive to
chloride ions among solanaceae family. Granula is now
exporting from Bangladesh as it contains the exportable
standard. The Lady Rosetta and Asterix are now considering
exporting from Bangladesh due to these screened from many
trials by pronounced researchers with exportable standard as
Granula. So, from the present investigation, it may be said
that, salt application influenced the yield, dry matter and
specific gravity of three most promising exportable potato
varieties of Bangladesh. These three traits showed the
maximum return from N0V1 (control/non-saline and Granula)
combination and in spite of chloride accumulation in potato
tuber cell, Granula may also be cultivated at saline condition
as it exhibited the statistically higher specific gravity at 5g
NaCl pot-1 as non-saline condition.

6. Limitation and Further Suggestion
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