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Abstract- A field experiment was conducted to investigate the
effect of potassium and its time of application on yield and
quality of tomato variety, Nagina. Treatments included three
potassium levels i.e. 60, 90 and 120 kg ha-1 and two application
timings: at transplanting as single dose, and half at transplanting
+ half at 40 days after transplanting in two splits, were applied
along with a control (0 kg ha-1 K). Potassium application @ 60
kg ha-1 either applied in single or in two splits, significantly
increased the yield and improved the quality parameters of
tomato over control while higher levels of K (90 and 120 kg ha1
) did not show further significant increase in the yield and
quality subsequently. Ascorbic acid remained unaffected.
Results revealed that time of application/splitting of K did not
affect the yield and quality. The highest yield (23.3 t ha-1),
firmness (8.32 kg), fruit weight (83.24 g fruit-1 ), total invert
sugars (4.11 % ), dry matter (6.33 %) and mineral matter (1.95
%) were recorded with the application of 120 kg ha-1 potassium
at transplanting while the highest values of acidity (0.81%) ,
TSS (7.03 %) and ascorbic acid (30.33 mg 100 g-1) were
observed in treatment where potassium was applied @ 60 kg ha-1
in two splits. Minimum yield (17.2 t ha-1), firmness (6.35 kg),
fruit weight (68.11 g/fruit), mineral matter (1.80 %), dry matter
(5.26 %), acidity (0.61 %), ascorbic acid (21.79 mg 100g-1), TSS
(6.60 %) and total invert sugars (3.85 %) were found in control.
Index Terms- Potassium, Tomato, Quality, Ascorbic acid,
Acidity
I. INTRODUCTION
Tomato (Lycopersicon esculentum) is a nutritious and popular
product all over the world. Tomatoes are grown over about 53.1
thousand hectares in Pakistan with an average yield of about
10.1 t ha-1 (Anonymous, 2008). Potassium is one of the essential
mineral nutrients in the plant food and taken up by roots from
the soil solution in its ionic form. It is involved in numerous
physiological processes that control plant growth, yield and
quality parameters such as sugars, titratable acidity, total soluble
solids, taste, color and firmness (Lester et al., 2005). High levels
of available K improve the physical quality, disease resistance,
and shelf life of fruits and vegetables (Better Crops, 1999). It is
not a part of plant or plant product; however it is very important
for the life process of plant (Haji et al., 2011) and it is often
referred as the quality element for crop production (Usherwood,
1985). Production of quality fruits is controlled by the
interaction of genetic, environmental and cultural factors

including plant nutrients (Dorais et al., 2001). Among essential
plant nutrients, potassiumis the one that is absorbed by the
tomato plant in the largest amounts and it is considered to be the
key to production of quality fruits (Mengel and Kirkby, 1987).
According to several authors, it plays a key role in the
improvement of several post harvest quality traits in tomato
fruits and in almost all vegetables (Cakmak, 2005), Chapagain
and Wiesman, 2004). Keeping in view the importance of
potassium for tomato this study was carried out to see the effect
of potassium on the yield and quality of tomato.
2. MATERIALS AND METHODS
This research was conducted in a field at Biochemistry Section,
Post Harvest Research Centre, Faisalabad, Pakistan during 2012,
2013 and 2014 on tomato variety, Nagina. Randomized
Complete Block Design was used as the experiment layout with
three replications. Thirty days old seedlings were transplanted in
the field during the last week of November of each year. The
treatments detail of the experiment is shown below
Treatme
K-applied (kgha-1) Time of K-application
nts
T1
00 (Control)
No K- applied
T2
60 (Single dose)
At transplanting
T3
60 (Two splits)
½ at transplanting + ½ at
40 days after transplanting
T4
90 (Single dose)
At transplanting
T5
90 (Two splits)
½ at transplanting + ½ at
40 days after transplanting
T6
120 (Single dose)
At transplanting
T7
120 (Two splits)
½ at transplanting + ½ at
40 days after transplanting
Recommended doses of N and P (100 and 90 kg ha-1) in the form
of urea and single super phosphate were applied to all the
treatments. Phosphorus was applied at transplanting while
nitrogen in three splits: at transplanting, 40 days after
transplanting and 60 days after transplanting. Potassium sulphate
fertilizer was used for K and applied according to the treatment
plan. Harvesting of mature fruits started during March and
continued till June of every year. Yield was recorded and
representative fresh fruit samples were collected for assessing
the firmness, fruit weight, acidity, total soluble solid (TSS),
ascorbic acid , total invert sugars, dry matter and mineral
matter. Sugars, acidity and ascorbic acid were determined by
methods given in AOAC, (2000). Dry matter was determined by
drying the samples at 64oC till constant weight. TSS was
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measured with a digital refractometer. The data collected were
subjected to analysis of variance to test the significance at P ≤
0.05 with Statistix 8.0 software and presented as means of 3
years and treatment means were compared using least significant
difference (Steel et al., 1997).
3. RESULTS AND DISCUSSIONS
Yield
Potassium application increased the yield significantly over
control but increasing levels of potassium did not increase the
yield subsequently (table 1).The highest yield (23.3 t ha-1) was
found with the application of 120 kg ha-1 potassium at
transplanting in single dose. The lowest yield (17.2 t ha-1) was
found in control. The yield produced with the application of K
@ 60 kg ha-1 was 20.0 t ha-1 which was statistically at par with
the yield 20.6 and 23.3 t ha-1 recorded in the treatments receiving
90 and 120 kg ha-1 potassium applied at transplanting. Results
also revealed that time of application/splitting of K did not affect
the yield significantly. Results were in agreement to the findings
of Afzal et.al., (2015) who reported that foliar application of 0.6
% K improved the fruit yield of tomato, however, higher doses
of K (0.7, 0.8, 0.9, and 1.0 %) did not improve fruit yield
subsequently. Similar results quoted by Kazemi (2014). Results
are in contrary to Akhter et al., (2010), Khan et al., (2005),
Gupta and Senger (2000) who found increased tomato yield by
increasing levels of potassium. Javaria et al., (2012) found an
incremental increase in yield from 12.34 to 30.56 t ha-1 by
increasing levels of K from 0 to 450 kg ha-1 while Iqbal et al.,
(2011) found maximum yield (19 t ha-1) with the application of
130 kg ha-1 potassium as compared to control (0 kg ha-1). ElNemr et al., (2012) reported that by increasing potassium levels
in the nutrient solution, total yields were increased significantly.
Firmness
Potassium application increased the firmness of fruit from 6.35
kg in control to 8.32 kg with the application of K @ 120 kg ha-1
in single dose (table-1). The results revealed that firmness of
fruits increased significantly with the application of potassium
@ 60 and 90 kg ha-1 at the time of transplanting as compared to
control. After that, the effect of the application of increased
levels of potassium leveled off and no significant difference was
observed between the K- levels 90 and 120 kg ha-1. The effect of
potassium application in two splits was also found
nonsignificant. The best dose of K for the good firmness was found
as 120 kg ha-1 either applied at transplanting or in two splits. Asri
and Sonmez (2010) found maximum firmness with increasing
dose of potassium. The significant effects of enhanced potassium
fertilization were observed on firmness, sweetness, crispness and
flavor (P ≤ 0.001) by Javaria et al., (2012).
Fruit weight
Average fruit weight was calculated by selecting ten fruits
randomly and then weighing. Average fruit weight indicated that
potassium application increased the fruit weight from 68.11 to
Table 1 Effect of potassium application on Yield, Firmness and
Fruit weight of tomato
KTime of KYield
Firmne Fruit
applie application
ss
weight

d
kgha-1
0
60
60

90
90

120
120

LSD

2

Control
at transplanting
½ at transplanting +
½ at 40 days after
transplanting
at transplanting
½ at transplanting +
½ at 40 days after
transplanting
at transplanting
½ at transplanting +
½ at 40 days after
transplanting

t ha-1
17.2 c
20.0 b
21.2 ab

kg
6.35 b
7.01 b
7.33 b

g fruit-1
68. 11 e
69.49 e
75.26 bc

20.6 b
21.2 ab

7.40 ab
7.57 ab

78.80 b
73.11 cd

23.3 a
20.8 b

8.32 a
8.03 a

83.24 a
79.40 ab

2.3

0.93

4.32

83.24 g fruit-1, minimum in control and maximum in treatment
where 120 kg ha-1 potassium was applied at transplanting as
single dose. Results also revealed that time of
application/splitting of K did not affect the fruit weight
significantly (table 1). Iqbal, et al., (2011) found that maximum
fruit diameter (5.08 cm) was noted when plants received 120 kg
N and 90 kg ha-1 K. Similar results were reported by Padem and
Ocal (1999) who found that average fruit weight of tomato was
increased significantly in all the potassium treated pots in
comparison to K untreated pots. It was 52.62 g in the control
while maximum fruit weight (106.4 g) was recorded in the
treatment receiving 450 Kg K 2 O ha-1. Results was also in line
with the results of Afzal et al., (2015) who found that the fruit
weight of variety Roma increased from 57.30 g (control) to 72.0
g with the foliar application of 0.6 % potassium solution.
Acidity
Acidity increased with the application of potassium @ 60 kg ha1
applied in two splits but the increasing levels of potassium
caused no effect on the acidity of tomato (table 2). Results also
revealed that the time of application/splitting of K dose did not
affect the acidity significantly. Acidity ranged from 0.61 to 0.81
%, minimum in control and maximum in treatment where
potassium was applied in two splits @ 60 kg ha-1. At higher
levels of potassium (90 and 120 kg ha-1), acidity did not increase
further. The results of this study showed correspondence with
the results of Kazemi (2014), Asri and sonmez, (2010), EL Nemr
et al., (2012) and Wuzhong (2002). Present results are in
contrast to the results of Akhter et al., (2010) who found no
significant effect of potassium application and its increasing
levels on the acidity of the tomato.
Table 2 Effect of potassium application on Acidity, TSS and
Ascorbic acid of tomato
KTime of KAcidit
TSS
Ascorbic
applie application
y
acid
d
kgha-1
%
%
mg
100g-1
0
Control
0.61 c
6.60 c
21.79 b
60
at transplanting
0.70 bc 6.88 abc 26.06 ab
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60

90
90

120
120

LSD

½ at transplanting
+ ½ at 40 days
after transplanting
at transplanting
½ at transplanting
+ ½ at 40 days
after transplanting
at transplanting
½ at transplanting
+ ½ at 40 days
after transplanting

3

0.81 a

7.03 a

30.33 a

quoted by Akhter et al., (2010) who found no significant effect
of potassium on total sugars in tomato.

0.71 b
0.71 b

6.98 a
7.00 a

25.64 ab
22.65 b

0.67 bc
0.73 ab

6.96 a
6.95 ab

21.83 b
25.63 ab

0.10

0.31

6.57

Dry matter
Dry matter increased significantly with the application of
potassium. But the increasing levels of potassium and time of
application did not affect the dry matter significantly (table 3).
Dry matter increased from 5.26 % in control to a maximum of
6.33 % at 120 kg ha-1 potassium application in single dose at
transplanting.. Splitting of K did not differ statistically from the
application of K in a single dose. These results were in
agreement with those of Wuzhong, (2002) who found that
increasing potassium levels from 0 to 112.5 kg ha-1 resulted in a
higher level of dry matter in tomato fruit i.e. 5.82 to 7.15 %.
Amjad et al., (2014) reported that application of potassium both
in soil (3.3 and 6.6 mmol kg-1) and foliar form (4.5 and 9 mM),
significantly increased the TSS and fruit dry matter in all
genotypes of tomato compared to the control (0 mM K). Similar
results were quoted by Payvast, et al., (2009).

Total soluble solids
Potassium application had a significant effect on the total soluble
solids (TSS) of tomato. However, splitting of K into two doses
had no effect on TSS. The highest TSS content (7.03%) was
observed in treatment where K was applied @ 60 kg ha-1 in two
splits while the lowest TSS (6.60 %) was found in control (table
2). However, increasing levels of K did not make a further
increase in TSS. Potassium application rates above 60 kg ha-1 i.e.
90 and 120 Kg ha-1 were found statistically at par. Contrary
results obtained by Cakmak (2005) and Asri and Sonmez (2010)
who found the highest TSS with ascending doses of potassium.
El-Nemr et al., (2012) reported that by increasing the potassium
levels in the nutrient solution, TSS were increased significantly.
Ascorbic acid:Potassium either applied in one or in two splits had no
significant effect on the ascorbic acid contents of tomato (table
2). Ascorbic acid content in tomato varied from 21.79 to 30.33
mg 100g-1. It is indicated that potassium application @ 60 kg ha1
in two splits yielded the highest ascorbic acid content (30.33
mg100g-1) while minimum ascorbic acid (21.79 mg 100g-1) was
recorded in control as well as in the treatment (21.83 mg 100g-1 )
where 120 kg ha-1 potassium was applied at transplanting in
single dose. The study of Asri and Sonmez (2010) supported the
results of present study who found no significant difference in
ascorbic acid concentration of fruit for K and Fe application.
Results obtained are contradictory to the findings of Wuzhong
(2002) and Bose et al., (2006) who reported a positive
correlation between enhanced potassium doses and ascorbic acid
contents. Afzal et al., (2015) found that among foliar treatments
(0.5, 0.6 and 0.7 %), 0.7 % K spray improved ascorbic acid
contents in tomato.
Total invert sugars
Total invert sugars were significantly increased in tomato fruit
by the application of potassium over control, but splitting of K
had no significant effect on total invert sugars. Potassium
application increased the total invert sugars from 3.85 % in
control to 4.11 % in treatment where 120 kg ha-1 potassium was
applied at transplanting in single dose (table-3). Increasing levels
of potassium i.e. 90 and 120 kg ha-1 were found at par. The
reason of enhanced sugar content could be the role of potassium
in biosynthesis and transfer of sugars (Karam et al., 2009).
Present results were in agreement with results reported by
Javaria et al., (2012). These results are in contrast with the result

Table 3 Effect of potassium application on Total invert sugars,
dry matter and mineral matter of tomato
KTime of KTotal
Dry
Mineral
applied application
invert
matter
matter
sugars
Kgha-1
%
%
%
0
Control
3.85 c
5.26 c
1.80 c
60
at transplanting
3.94 b
5.78 b
1.86 bc
60
½ at transplanting 3.95 b
6.02 ab 1.81 c
+ ½ at 40 days
after transplanting
90
at transplanting
4.00 ab 5.83 b
1.82 c
90
½ at transplanting 4.05 ab 5.63 bc
1.91 ab
+ ½ at 40 days
after transplanting
120
at transplanting
4.11 a
6.33 a
1.95 a
120
½ at transplanting 3.98 ab 6.00 ab 1.83 c
+ ½ at 40 days
after transplanting
LSD
0.091
0.428
1.069
Mineral matter
Result showed that the potassium application significantly
increased the mineral matter in tomato (table 3). The highest
mineral matter 1.91 and 1.95% were noted in treatments where
potassium was applied at the rate of 90 and 120 kg ha-1
respectively applied in one or two splits. The lowest mineral
matter (1.80 and 1.81%) was observed in control and in
treatment where potassium was applied at the rate of 60 kg ha-1
in two splits respectively. The results also showed that time of
application /splitting of potassium had no significant effect on
mineral matter. Khan et al., (2006) reported a synergistic effect
of foliar application of potassium on ash content.
4. CONCLUSIONS
It is concluded that potassium application @ 60 kg ha1
significantly increased the yield, fruit weight, firmness, acidity,
www.ijsrp.org
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dry matter, mineral matter, TSS and total invert sugars of tomato
fruit over control while statistically, higher levels of K (90 and
120 kg ha-1) did not further increase the yield and quality
parameters subsequently. Ascorbic acid remained unaffected.
Results also revealed that time of application/splitting of K did
not affect the yield and quality parameters.
REFERENCES
[1]

[2]

[3]

[4]
[5]
[6]

[7]
[8]

[9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]

Afzal, I., B. Hussain, S.M.A. Basra, S. Habibullah, Q, Shakeel and M.
Kamran. 2015. Foliar application of Potassium improves fruit quality and
yield of tomato plants. Acta Sci. Pol.., Hortorum Cultus 14(1): 3-15.
Akhtar, M.E., M Z. Khan, M.T. Rashid, Z. Ahsan and S. Ahmad. 2010.
Effect of potash application on yield and quality of tomato (Lycopersicon
esculentum mill.) Pak. J. Bot., 42(3): 695-1702.
Amjad, M., J. Akhtar, M. Anwar-ul-haq, S. Iimran, and S. Jacobsen. 2014.
Soil and foliar application of potassium enhances fruit yield and quality of
tomato under salinity. Turk. J. Biol. 38: 208-218
Anonymous. 2008. National Fertilizer Development Centre (NFDC).
Fertilizer related statistics, Islamabad, Pakistan.
A. O. A. C. 2000. Official Method of Analysis of AOAC international.
17th edition Vol.1
Asri, F. O., and S. Sonmez. 2010. Reflection of different applications of
potassium and iron fertilization on tomato yield and fruit quality in soilless
medium. Journal of Food, Agriculture & Environment. 8(3& 4): 426- 429.
Better Crops .1999. Better crops. 3 (82):4-5
Bose, A., C.L. Coles, A. Gunavathi, H. John, P. Moses, P. Raghupathy, C.
Kirubakaran, R. E. Black, W. A. Brooks and M. Santoshann. 2006.
Efficiency of Zinc in the treatment of severe pneumonia in hospitalized
children. Am. J. Clin. Nutr. 83(5): 1089- 1096.
Cakmak, I. 2005. The role of potassium in alleviating detrimental effects of
abiotic stresses in plants. J. Plant Nutr. Soil Sci. 168: 521–530.
Chapagain, B.P. and Z. Wiesman. 2004. Effect of potassium magnesium
chloride in the fertigation solution as partial source of potassium on
growth, yield and quality of greenhouse tomato. Sci. Hort. 99:279–288.
Dorais, M.., A.P. Papadoulos. and A.Gosselin . 2001. Greenhouse tomato
fruit quality. In: Janick, J. (Ed.), Horticultural Review, vol. 26: 239–319.
El-Nemr, M.A., M.M.H. Abd El-Baky, S.R. Salman and W.A. El-Tohamy.
2012. Effect of Different Potassium Levels on the Growth, Yield and
Quality of Tomato Grown in Sand-Ponic Culture. Australian J. of Basic
and Applied Sci. 6(3): 779-784
Gupta, C.R., S.S. Sengar. 2000. Response of tomato (Lycopersicon
esculentum mill.) to nitrogen and potassium fertilization in acidic soil of
Bastar. Veg. Sci., 27 (1): 94-95.
Haji, M.A.A., A. Bukhsh, R. Ahmad, J. Iqbal, S. Hussain, A. Rehman and
M. Ishaque. 2011. Potassium application reduces bareness in different
maize hybrids under crowding stress Conditions. Pak. J. Agri. Sci., 48: 4148.
Iqbal, M., M. Niamatullah. I. Yousaf , F. M. Munir and M.Z. Khan. 2011.
Effect of nitrogen and potassium on growth, economical yield and yield
components of tomato. Sarhad J. Agric. Vol.27 (4): 545-548
Javaria, S., M. Q. Khan and I. Bakhsh. 2012. Effect of potassium on
chemical and sensory attributes of tomato fruit. The Journal of Animal &
Plant Sciences, 22 (4):1081-1085

4

[17] Karam, F., Y. Rouphael., R. Lahoud, J. Breidi and G. Colla. 2009.
Influence of genotype and potassium application rates on yield and
Potassium use efficiency of potato. J. Agron 8(1): 27-32.
[18] Kazemi, M. 2014. Effect of Gibberellic Acid and Potassium Nitrate Spray
on Vegetative Growth and Reproductive Characteristics of Tomato. J. Bio.
Environ. Sci., 8(22):1-9
[19] Khan, A., A.S. Khatri, M.A. Nizamani, S.R. Siddiqui and N. Dabar. 2005.
Effect of NPK fertilizer on the growth of sugar cane Clone AEC. 86-347.
Developed by NIA Tandojam, Pakistan. Pak. J. Bot., 37(2): 355-360.
[20] Khan, M.Z., S. Muhammad, M.A. Naeem, M.E. Akhtar and M. Khalid.
2006. Response of some wheat (Triticum aestivum L.) varieties to foliar
application of N & K under rainfed conditions. Pak. J. Bot., 38(4): 10271034.
[21] Lester, G. E., J. L. Jifon and G. Rogers. 2005. Impact of Potassium
Nutrition on Food Quality of Fruits and Vegetable. J. Amer. Soc. Hort. Sci.
130(1):649- 653.
[22] Mengel, K. and E.A. Kirkby,. 1987. Principles of Plant Nutrition.
International Potash Institute, Bern, Switzerland, pp. 347–373.
[23] Padem, H. and A. Ocal. 1999. Effects of humic acid application on yield
and some characteristics of processing tomato. Acta. Hort., 487: 159-164.
[24] Panagiotopoulos, L.J. and R. Fordham. 1995. Effects of water stress and
potassium fertilization on yield and quality (flavour) of table tomatos
(Lycopersicon esculentum mill). Acta Hort., 379: 113- 120.
[25] Payvest, G., J.A. Olfate., P. Ramezani- kharazi and S. Kamari- Shahmaleki.
2009. Uptake of Calcium nitrate and potassium phosphate from foliar
fertilization by tomato. Journal of Horticulture and Forestry. 1(1): 7-13.
[26] Steel, R.G.D., J.H. Torrie and D. Dickey. 1997. Principles and Procedures
of Statistics: A biometrical approach. 3rd Ed. McGraw-Hill Book Co., New
York, USA.
[27] Usherwood, N.R., 1985. The role of potassium in crop quality. In:
Munsoon, R.S. (Ed.), Potassium in Agriculture. ASA-CSSA-SSSA,
Madison, WI, pp. 929–954.
[28] Wuzhong, N. 2002. Yield and Quality of Fruits of Solanaceous Crops as
Affected by Potassium Fertilization. Better Crops International. 16(1): 6-8.

AUTHORS
First Author- Nisar Ahamad, MSc(Hons.)Agr. Agricultural
Chemist, Post Harvest Research Centre, Ayub Agricultural
Research Institute, Faisalabab, Pakistan.
Second Author – Maryam Sarfraz, MSc(Hons.)Agr.
Third Author –Umar Farooq, MSc(Hons.)Agr.
Fourth Author-Muhammad Arfan-ul-Haq
Fifth Author-.Muhammad Zaighum Mushtaq
Sixth Author- Muhammad Azhar Ali
Correspondence Author – Nisar Ahamad, Agricultural
Chemist, Post Harvest Research Centre, Ayub Agricultural
Research Institute, Faisalabab, Pakistan.
E-mail. acbiochem@hotmail.com
Alternate e mail: nisarahmadac62@gmail.com

www.ijsrp.org

